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ABTOp HA IMCePTANMOHHUS TPYA: Mar. nHK. Momuni J{umurpos Ilonos
Tema Ha AucepTalHOHHUA TPYA: "TeXHOJIOrHYHHU NIPOLIECH U anapaTH 3a
eJIEKTPOOBIIaKHsABaHE"

1. AKTyajHoOCT Ha pa3padorBaHusi npod;emM B IHCEPTAUMOHHHUS TPYA B HAY4YHO H
HAYYHOIIPHJIOKHO OTHOIIEHHE.

Temarukata Ha auceprauroneH Tpya (AT) e akryanna ¥ € mocBeTeHa Ha M3CJCABAaHC Ha
CbBPEMCHHOTO PAa3BUTHC HAa HAHOTEXHOJOTMHUTE M HEOOXOAMMOCTTA OT Cb3/aBaHC Ha HOBH
(GYHKIIMOHAIHH MaTepHad C KOHKPETHH M CrHeuu(UYHHM KayecTBa, MOCPEJACTBOM Ipoleca Ha
eJIeKTpoOoBIaKHsABaHe. biiarogapenne Ha crmocoOHOCTTA CH J1a ce Ch3AAaBAT MATEPHAIIU C YHUKAIIHH
CTPYKTYpHH M (YHKIIMOHAJIHHM XapaKTEePUCTHKH, TOM CE MPEBPbBILA B CTpaTeruyecka TexHonorus. B
Ta3u BPb3Ka TOW € M3K/IIOUHTEIHO aKTyaJleH ¥ 3Ha4UM B CbBPEMEHHATA HAayKa M MH1yCTPHS.

CBHBPEMEHHOTO BMCOKO HMBO Ha TEXHHMKaTa M TEXHOJIOTHHMTE 4eCTO M3HMCKBA CrieUM(DUUHH
KauecTBa Ha BJIANAHUTE MaTepuHald. BB3MOKHOCTHUTE Ha Ipoleca Ha €JIEKTPOOBJIAKHABAHE TI10-
OTHOILICHHUE HA Ch3/1aBAHC HA MATCPHAIIM C roJsiMa crielii@UYHa MOBBPXHOCT, BUCOKA MOPbO3HOCT,
MaJKO TErJI0 M JIp., 'O MpPaBsIT OCOOEHO IIEHEH 3a CbBPEMEHHM IPHIIOKEHUS B HHIYCTPHATA,
MeJMIMHATa, OWOMHXKCHEPCTBOTO W Jp.. TexHosorusTa 103BOJISIBA  M3I0J3BAHETO  HA
OuopasrpaiuMu U NPUPOIHH MOJHMEPH, KOETO s IIPaBH €KOJIOIHYHA, OTrOBApsILAa Ha CbBPEMEHHHUTE
M3HCKBaHMS 3a YCTOMUYNBO pa3BUTHE.

[lpu paspaGorsanero Ha JIT ca M3MOJ3BaHM CHBPEMEHHH CPEJACTBA 3a AHAIMTHYHO H
CRCICPHUMCHTAJIHO H3CJICABAHC, HWM3MCPBAHC W dHAJIM3 H4A CBOMCTBata M AdPAKTCPUCTIUKHTIC Ha
u3nuTBaHuTe oO0ekTH. Cb3/aJeHUTE METOJH, HANpaBEeHUTE AHAIMTHYHM M EKCIIEPHUMEHTAIHU
U3CJIE[IBAHNA, TOJIy4€HHUTE pEe3yJlTaTH, CIOpe] MeEH, L€ HaMepsaT IMHMPOKO IPUIOKEHHE B
MH/YCTpHUATA, MEAMLMHATA, TpaHCropra W Ap.. Pa3sBUTMETO HA TE3M TEXHOJOTMH MOCTaBAT
MHOKECTBO MHKEHEPHH 3aJaui, CBbP3aHU C MOJICIIMPAHE, aHAIM3 U ONTHMM3aUMs Ha npoiuecute. B
TasH Bpb3Ka cMsTaM, ue pa3paboTkara MPUTEkKaBa BUCOKA CTEMEH HA aKTYaJHOCT B HAay4yHO H
HAy4YHO-ITPUJIOKHO OTHOILIEHHUE.

2. AHAJIMTHYHA XapPaKTePHCTHKA HA IHCEPTALHMOHHHUSA TPy

Tpyast e pazpaboren B 006em ot 178 crpanuum Tekcr, purypu u tabinuumn. Ctpykrypara My
BKJII0YBA KPaTbK YBOJ, YETHUPH IJIABH, PE3lOME Ha pe3ynTatute u 8 nmpuiokeHus. Ciea BCsKa riaBa
uMa (hopMyJIMpaHH OCHOBHH M3BOJM M pe3yiTaTi. Pa3paboTkaTa ChIlO Taka BKIIOYBA MPETEHIIMH 3a
IPUHOCH, CIIPABKa 3a JIokJIajiBaHe Ha pe3yiaratute o JIT u Oubimorpaduyna cripaBka, ChabpiKaiia
188 nurepaTtypHu U3TOUYHHUIM HA JTATHHHMIIA.

B yBonHarta 4YacT e HanpaBeH aHAJM3 Ha aKTYaJIHOCTTa Ha Temara, JeGHHHUPAaHH ca
aJIeKBAaTHO 1IeJITa U OCHOBHUTE 3a1aud Ha J[T, dopmynupanu ca 5 pabOTHH XHUITOTE3H, OTPEIeIsIIH
HACOKMUTE Ha M3CJIC/IBAHETO, IIPOBEICHO B CIICBAIMTE TJIaBH.



[IbpBa rmaBa mpejacTaBisiBa JHUTEpPATypeH 0030p M BKJIIOYBA TEOPETHMYHH CBEACHUS 3a
mpoueca W NapamMeTpuTe Ha €ICKTPOOBIIAKHABAaHETO. PasrienaHu ca TEXHOJIOTMYHH IPOLECH H
IOJTy4aBaHETO Ha HAHOBJIAKHA 10 Pa3/IMYHM Iokas3arenu. OCHOBHUTE M3BOAU OT TO3H 33aJbJI00UCH
aHamu3 ca, 4ye € Heo0XoAuMOo pa3pa0OTBaHETO Ha aJleKBaTHM MaTeMaTUYHM MOJENH,
EKCIIEPMMEHTAIHO M3CJICABaHE W IIPUIAraHe Ha pPE3yJTaTUTE B PEAIHU YCIOBUA, C LEI
ONTHMH3ALMs Ha IIpolLeca €JIEKTPOOBIAKHABAHE, KOWTO Ja OTYMTAa CHBMECTHOTO BIIMSHHE Ha
€JIEKTPUYECKUTE, PEOJIOTUYHUTE U TEOMETPUYHUTE I1APAMETPHU.

B®B BTOpa rnasa ce npeacTass OAXO/ 3a MPUJIAraHe Ha U3II0JI3BAHUTE EKCIICPUMEHTAIIHU U
QHAINTUYHM METOAM 3a IPAKTHYECKO pPEIlaBaHE Ha IIOCTABEHUTE 3aJadyd. ABTOPBT pasIIekKAd
npeJrMCcTBaTa Ha METOJAMKaTa 3a IJIaHWpPaHEe Ha EKCIEPUMEHTHTE, IO03BOJsSBaIa €()EeKTUBHO
U3CJIEBAHE HA BJIUAHUETO HaA IIapaMETPUTE BBPXY KAUECTBEHWTE II0Ka3aTelud Ha Ipoleca.
Pasrnenanu ca CTaTUCTUYECKUTE METOIU 33 aHAJIM3, MOAXOAMTE 33 MATEMATHYECKO MOJECIHUPAHE U
ONTUMU3ALMA Ha MPOLEca CIIEKTPOOBIAKHIABAHE U JP..

B Tpera rimaBa € HanpaBeH aHaIW3 HA MOJYYEHUTE PE3yJITaTH OT aHAIUTUYHUTE MOJEIU U
CUMyJlallUM Ha IIpolLeca Ha €JEeKTpooBlakHsABaHe. DopMHpaHa € LJIOCTHA TEOPETHYHA W
METOMOJIOTUYHA  OCHOBA, KAaKTO W COPTYEpPHH NPOAYKTH 3a EKCIEPUMEHTATHH HW3CICIBAHMUS,
ONTUMU3ALMS U aBTOMATU3aLKs Ha IIPOLICCUTE.

Upe3 cp3mafgcHUTE METOAM M MOJCIN B YETBBPTA IV1aBa Ca MPEACTABEHU DPE3YITATUTE OT
IIPOBEJCHUTE EKCIIEPUMEHTAIHU n3cieaBanus. OLEHEHO € BIMSHUETO HA OCHOBHUTE TEXHOJIOTUYHU
napamMeTpH BbpXy MOpP(HOJIOTHSATa U KAYeCTBOTO Ha TOJTYYEHUTE MUKPO- M HAHOBJIAKHA.

3. CteneH Ha MO3HABaHEe HA CHCTOSTHHETO HA MPOOJieMa U TBOPYECKA MHTEPINPeTAIUs]
HA JJUTePATyPHUS MaTepUAJI.

Mar. uax. Momumi [lloroB moka3Ba 3a1b10049eHN 3HAHUS B 00J1aCTTa Ha pas3riiekaaHaTa B
AT temaruka. OT HampaBeHHSIT OOCTOEH U KPUTHYEH JHTEpaTypeH o0030p KOpPEKTHO ca
dopMysiMpaHH LEATa U 33Ja4UTe 3a pellaBaHe B pa3paborkara. ToBa ompenens U Hacokara Ha Io-
HaTaThIIHATA U3CliefloBaTeICcKa paboTa. MHEHHETO MH €, Y€ aBTOPHT OLICHSBA aJIeKBaTHO HUBOTO Ha
pasBuTHE, TPOOJIEMHUTE 3ala4d B Ta3W oOJacT W Ha Tasu 0aza GopMmynupa W U3rpaxaa Io-
HATATBUIHUTE U3CIIEBAHMS B pa3paboTKara.

4. ChoTBeTCTBHE HA H30PaHATA METOAMKA HA M3CJIeIBaHe ¢ MOCTABEHHUTE e U 3a1a4M
na JIT.

B cnenpamute raBu Ha T B ChOTBETCTBHE C MOCTAaBCHUTE LIEN M 3aJadyd AHAIUTUYHO U
eKCIIEPUMEHTAIIHO Ca HM3CJEABAHU PA3IUYHH BBH3MOXKHOCTH 32 MOBUIIIaBaHE Ha €(EKTUBHOCTTA U
KaueCcTBOTO Ha Mpolieca Ha €JIEKTPOOBIAKHSABAHE. 3a U3IBbJIHEHNWE HA MOCTaBEHATa LEe] U 3aJa4l B
I[T aBTop’bT YMCJ'IO an/mara pa3J'II/I‘~IHI/I METOOH, CTAaTUCTHYECKH IIOAXOAH, MATEMATHUYCCKO
MOJCJIUpAaHE M CHUMYJIAlUs Ha Pa3JIU4YHU TEXHOJOIMYHHUTE MPOLECH M MapaMeTpu. ABTOPBT
npejiara KOHKPETHHM 3aJauyd 3a W3MbJIHEHHe, M30paHu MEeTOIu M OdvakBaHU pesynratu. llpu
HaJM4Ke Ha HE3aJOBOJIMTEIIHU PE3YITaTH MO OTHOIIEHHE Ha 3aJI0’KEHUTE KaUeCTBEHUTE MOKa3aTeNN
npeJiara METO/IMKa 3a KOPEKIIMs Ha MapaMeTpH OT MPEIXOIHU €Tanu Ha U3CIEABAHETO.

[TocnenoBaTeTHOCTTa B MOJXOJa HA M3CIIEBAHE MOTBBPXKAABa, Y€ M30paHaTa METOAMKA €
IpaBUJIHA U JaBa aJIeKBaTeH OTroBOp Ha (opMynHpaHUTE B Kpas Ha mbpBa riasa Ha T ocHoBHa
Ied ¥ 3a1auu.

5. KpaTka aHaJIJMTMYHA XapaKTePHCTHKA HA €CTECTBOTO U OLICHKA HA JOCTOBEPHOCTTA
HAa MaTepHuaJia, BbPXY KOWTO ce rpaasiT IPUHOCUTE HA JMCEPTALMOHHUS TPYA

JocroBepHocTTa Ha mpenacraBeHuss marepuan B [T € BUCOKa M € cBbp3aHa ¢ HayMHA Ha
MIPOBEXAAaHE Ha ISUIOCTHOTO M3CJIeIBaHEe Ha MpobiemMa U MpeacTaBsHe Ha ocHOBHUTE pesyatatu. [T
€ pa3paboTeH CTerHaTO M JOrMYHO. ABTOPBT € MOTHPCHI BB3MOXKHOCTH 32 IIMPOKOCIEKTBHPHO
u3cje/IBaHe Ha ChbBPEMEHHOTO pa3BUTHE HAa HAHOTEXHOJIOTUUTE U BBH3MOKHOCTHUTE 3a MOBUIIIABAHE
Ha e()eKTUBHOCTTA Ha MpoIleca Ha eJEeKTPOOBIAKHIBAHE, C 1Ie]l Ch3/jaBaHe Ha HOBU (DYHKLMOHAIHU



MaTepHalii ¢ KOHKPETHO M3UCKBaHM KayecTBa. Ch3aaieHUTEe MOJIEIH U COYTYEpHH MPOIYKTH MOTatT
Jla ce M3MOJ3BaT 3a MPOBEXJaHEe HAa HAyYHHM H3CJEIBAaHUS, B MpaKTHKaTa, KaKTo pa3dupa ce u 3a
00y4eHHe Ha CTyIGCHTUTE 110 PeIMLa CIIEIUATHOCTH.

HcTuHHOCTTA U TOCTOBEPHOCTTA Ha pa3paboTKaTa ce MOTBBPKIaBa M OT (akTa, ue BCUUKHU
IPEJVI0KEHN METOY, HAIIPABEHU U3CJIEIBAHUS U AHAJIU3U Ca PEAIM3UPaHU C KOHKPETHO Ch3/1aJICHU
peasiHyd 00EKTU U MaTepUAIH.

6. Hayynu w/miim HaydyHo-nmpwiokHu npuHocu Ha JT. Xapakrep um 3HaAa4YMMOCT Ha
NPUHOCHUTE.

AstopsT Ha [T e popmynupan 4 HaydyHO-IPUIIOKHU U 5 TPUIOKHUA IMPUHOCA, C KOUTO TO-
CBHILIECTBO ChbM ChriaceH. OCHOBHUTE MPUHOCH Ha MpeJCTaBeHara 1siocTHa pa3padorka B [IT morar
Ja ce 0000mIT B CIIGAHOTO: JOKa3BaHE C HOBHM CPEICTBA HA CHINECTBEHH HOBH CTPAaHU B
CHILIECTBYBAIlM HAy4YHHU MPOOJIEMH M TEOPHUH; Ch3JaBaHE HA HOBU Kiacu(UKAIMM, METOAU Ha
u3cieBaHe, HOBU TEXHOJOTHH, CHCTEMH 32 YIPABJICHHUE; MOy4aBaHEe HAa IOTBBPIUTEIHH (HaKTH.

[TomyuyenuTe pe3ynaTaTd NPEICTaBISABAT OPUTMHAJIEH NPUHOC B HayKaTa M IPAKTHKATa.
BB3MoxkHOCTHTE 32 MPUIIOKUMOCT HA PE3YNTATUTE OT HAyyHATa M M3CJIEA0BaTENCKaTa IEHHOCT Ha
JIOKTOpaHTa € BUcoka. CMsATaM, 4e MpejacTaBeHaTa Hay4HO-NIPUIIOXKHA Pa3pabOTKa U MOTy4YEHUTE
pe3ysTatu ca JUYHO JIEJI0 Ha aBTOpa, KOWTO MMa 3a1bJ1004eHN NO3HAHMs B 00JIacTTa Ha TEOpUsATa
Ha HAaHOTEXHOJIOTMMTE M IPOLIECUTE Ha €JIEKTpOOBJIakHsBaHE. He cbM OTKpWJI MIIaruaTtcTBO M
[10JI3BaHE Ha MaTepUaiIu OT IPYTd aBTOPH.

7. OnieHKa 3a CTeNneHTa HA JUIHOTO YuyacTue HA JUCEPTAHTA B IIPUHOCUTE.

OI.IeHHBaM CTCIICHTA HA JIMYHO Y4YaCTUC Ha aBTOPa B TakKa (I)OpMy.]'II/IpaHI/ITC IIPUHOCHU KaTO
MHOI'0O BHCOKAa. Hy6JII/IKaIII/II/ITe, ABTOPCKUAT MM CbHCTAaB H (bOPYMI/ITe, Ha KOHTO Ca H3HCCCHH,
IMMOKa3BaT, 4€ MOCOUYCHUTEC IIPUHOCH Ca HCTOBO JIMYHO JACJIO UJIK C PCIIaBaIlllOTO MY Y4aCTHUC.

8. Ilpenenka 3a kayecTBaTa Ha aBTopedepara u oudauorpadusTa

ABTOpedepaTbT MBJIHO M SICHO OTpa3siBa OCHOBHHUTE MOMEHTH OT CBHABPKAHHETO Ha
JUCEPTALMOHHUS TPYyJd, KOETO IMO3BOJSBA Ja C€ NPELEHAT aKTyaJlHOCTTa Ha pas3riiekKJaHUTe
npoOJeMH, HAUMHUTE 3a TAXHOTO PEIIaBaHE W TOJNY4YCHHUTE pe3yiTtatH. bubnuorpadusra Ha
JUCEPTAIlMOHHUS TPyJd € CBbBPEMEHHAa U OTpa3sBa aJeKBaTHO AaKTyaJlHOTO CBHCTOSHHUE Ha
pasriexxaaHata HaydyHa mpoOiiemMaTuka. MHEHMETO MM 3a JIMTepaTypHaTa OCBEIOMEHOCT Ha
JIOKTOPAHTA € MOJIO0KUTETHO.

9. Ilpenenka Ha nyoaukanuurte no JAT.

[To mponenypara 3a npunoouBane Ha OHC , JlokTop* mokTopaHTa € mpencraBmi oOmo 3
nyOnuKanuy, myOIMKyBaHU B HAyYHU KOH(EpPEHLIMH y Hac U B UykOuHa. Bcnuku ca gokIaBaHu Ha
IEEE xondepenuuu, nnaexcupanu B Scopus - Electrical Engineering Faculty Conference (BulEF),
International Scientific Conference on Information, Communication and Energy Systems and
Technologies (ICEST), Conference on Electrical Machines, Drives and Power Systems (ELMA).
JlokropanTa uma 1 camocrosiTeHa MyOJMKaIUs, OCTAaHAJIUTE ca B ChAaBTOPCTBO C HAYyYHUS MY
pBKOBOAUTEIN. B mocodeHnTe myOImMKauy ca OTpa3eH! Hal-ChIIECTBEHUTE U ChIBPIKATEITHH YaCTH
OT TpeIoKeHus: MaTepuasl. Upe3 mocoueHHTe MyOJMKAIMM Ca M3MBIHEHHW M3HCKBaHMATA Ha
HALIM/.

10. IIpunosxkumoct Ha pesyaraTure ot AT

HanpaBenurte n3cnenBanusi, Cb3/IaJICHATE TPOAYKTH U MOTYYSHHUTE PE3YIITATH, CIIOPE]] MEH,
I1e UMaT TOJIIMO MPHJIOKEHHE B 00JIaCTTa HA HAHOTEXHOJIOTMUTE M €(EeKTUBHOTO MPUIIOKEHUE HA
€JIEKTPOOBIIAKHSBAHETO B PA3JIMYHN 00JIaCTH HAa TeXHUWKaTa. ToBa 1aBa OCHOBaHME Ja C€ TBBP/H, U
KaHAMJAThT MpPUTEXKaBa CHOCOOHOCTTa 3a (OpMy/IHMpaHe Ha UWHXXEHEpHH NpoldieMu U 3a
NPOBEXKIAHE HA CAMOCTOSTEITHA HAYYHU U3CIICBAHMUS.



CwMsiTam, ye IpeAIoKEHUAT TUCEPTALMOHEH TPy MPEACTABIABA €1HA 3abJI00UYeHa HAyYHO-
U3CIe0BaTeNICKa pa3paboTKa C BUCOKA CTENEH Ha akTyalaHoOCcT. CTelneHTa Ha IpPUIOKHMMOCT Ha
IIOJIyYE€HUTE PE3yiTaTU € BUCOKA.

11. MHeHusl, TPeNOPbKHU U 320€J1€KKH M0 TUCEPTAIUOHHUS TPY]

[IpenopbkuTe MU KbM KaHJUATA Ca:

% Jla mpoab/DKM HAy4YHO-U3CIIEA0BaTe/ICKaTa CH paboTa B Ta3u MEPCICKTHBHA 00JacT Ha
TEeXHHUKATa;

s Jla cTtpykTypupa u odeauHu chabpkanueTo Ha JIT mox ¢popmara Ha yueOHO mocoodue,
3a J]a MOJKe J1a C€ M3I0JI3BA B yUEOHUS MPOLIEC U OT CHEIHATIICTU B MIPAKTHKATA;

Cropen MeH HayyHaTa U MPHIOKHA CTOMHOCT Ha MPEJCTaBEHMs IHUCEPTALUMOHEH TPYyHd €
roisima. Pa3paboTkaTa e akTyajgHa, Ch3JaICHUTE METOIMKU U TIOJTYYEHUTE PE3yNITaTH, CIIOPEe]] MEH,
11 UMaT IHUPOKO MPHUIIOKEHUE B peauIa 00JIacTH Ha TEXHUKATA U y4eOHUS MpoIiec.

12. 3akinr0uenune

CwmstaM, 4Ye JUCEpTAalMOHHMSI TpyJd KaTo 00eM U 3HAYMMOCT Ha M3CIEJBaHUATA
MpeJICTaB/IsIBa €Ha 33bJI00YeHA U 3aBBPILCHA H3CIEI0BATENCKa pa3paboTKa U OTroBapsl HAIBbIHO
Ha KpUTEpUUTE W M3UCKBaHUATA, (hopmynupanu B 3PACPB mo otHomenune Ha 00eM, CTPYKTypa U
ChAbpIKATEIHA YaCT.

Hoktopautbr Mar. wuHXk. Momumin [umutpoB IllomoB ¢ mnpencraBeHus OT HErO
JUCEepTallMOHEH TpyX Ha Tema: " TeXHOJOTMYHM MPOLECH U amapartd 3a €JIeKTPOOBIIaKHsBaHe""
noKpuBa HanbjaHO n3uckBaHusTa Ha 3PACPD u [IpaBunHunnTe 3a HEroBOTO MpUJIAraHE U MOXKE J1a
ObJie JomycHAT A0 MyOnryHa 3aIIuTa.

IIpemyiaram Ha yBaxkaemoTro HayuyHo Xypu na npuchau Ha mar. uHX. Momunin JumMutpoB
[llonoB obOpa3oBarennara u HayuHa crened ,,JJOKTOP“ mo mpodecunonanno nampasienue 5.2
,,EJEKTPOHMKA, EIEKTPOTEXHUKA U aBTOMATUKA “, HAy4YHa CIEHHAIHOCT ,,EJIEKTPOTEXHOJIOTHUU ‘.

04. 05. 2026 . MBroTBUI CTAHOBHIIICTO: «.uu'vvveeeiiieeeiieeennnenn.
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STATEMENT

by Prof. Dr. Eng. Georgi Mitkov Pavlov, University of Transport “Todor Kableshkov™
on a dissertation for the award of the educational and scientific degree of “DOCTOR” in the
field of higher education 5. “Technical Sciences”
professional field 5.2. “Electrical Engineering, Electronics, and Automation™ (Electrical
Technologies)

Author of the dissertation: Momchil Dimitrov Shopov, MSc Eng.
Topic of the dissertation: “Technological Processes and Apparatus for Electrospinning”

1. Relevance of the research problem addressed in the doctoral dissertation from

scientific and applied scientific perspectives

The subject matter of the doctoral dissertation is highly relevant and is dedicated to
investigating the contemporary development of nanotechnologies and the necessity for creating new
functional materials with well-defined and specific properties through the process of
clectrospinning. Due to its capacity to create materials with unique structural and functional
characteristics, this process has become a strategic technology. In this regard, it is exceptionally
relevant and significant in modern science and industry.

The current high level of engineering and technology often requires specific qualities in the
incorporated materials. The capabilities of the electrospinning process regarding the creation of
materials with large specific surface area, high porosity, low weight, etc., make it particularly
valuable for contemporary applications in industry, medicine, bioengineering, and other fields. The
technology allows for the use of biodegradable and natural polymers, which renders it
environmentally friendly and compliant with modern requirements for sustainable development.

In the development of the dissertation, modern tools for analytical and experimental
investigation, measurement, and analysis of the properties and characteristics of the investigated
samples have been utilized. The developed methods, the conducted analytical and experimental
studies, and the results obtained will, in my opinion, find wide application in industry, medicine,
transport, and other sectors. The development of these technologies poses numerous engineering
tasks related to the modeling, analysis, and optimization of processes. In this connection, I believe
that the research possesses a high degree of relevance from both scientific and applied scientific
perspectives.

2. Analytical assessment of the doctoral dissertation

The dissertation comprises 178 pages of text, figures, and tables. Its structure includes a brief
introduction, four chapters, a summary of the results, and 8 appendices. Main conclusions and
results are formulated after each chapter. The research also includes statement of contributions, a
report on the dissemination of the results of the dissertation results, and a bibliography containing
188 references in Latin script.

In the introductory part, an analysis of the relevance of the topic is provided, the aim and the
main tasks of the dissertation are adequately defined, and 5 working hypotheses determining the
directions of the research conducted in the subsequent chapters are formulated.

Chapter One represents a literature review and includes theoretical information regarding the
process and parameters of electrospinning. Technological processes and the production of
nanofibers with respect to various parameters are examined. The main conclusions of this in-depth



analysis are that it is necessary to develop adequate mathematical models, conduct experimental
research, and apply the results in real-world conditions with the aim of optimizing the
electrospinning process by accounting for the combined influence of electrical, rheological, and
geometric parameters.

Chapter Two presents an approach for applying the utilized experimental and analytical
methods for the practical solution of the established tasks. The author examines the advantages of
the experimental design methodology, which allows for an effective investigation of the influence of
parameters on the quality indicators of the process. Statistical methods of analysis, approaches for
mathematical modeling, and optimization of the electrospinning process, among others, are
discussed.

Chapter Three provides an analysis of the results obtained from the analytical models and
simulations of the electrospinning process. A comprehensive theoretical and methodological basis
has been established, alongside software tools for experimental research, optimization, and
automation of the processes.

Through the established methods and models, Chapter Four presents the results of the
conducted experimental studies. The influence of the main technological parameters on the
morphology and quality of the obtained micro- and nanofibers is evaluated.

3. Level of awareness of the current state of the problem and creative interpretation
of the literature reviewed

MSc Eng. Momchil Shopov demonstrates in-depth knowledge in the field of the subject
matter addressed in the dissertation. Based on the comprehensive and critical literature review, the
aim and tasks to be solved in the research have been correctly formulated. This also determines the
direction of the subsequent research work. In my opinion, the author adequately evaluates the level
of development and the problem areas in this field, and on this basis, formulates and develops the
subsequent research presented in the dissertation.

4. Consistency of the selected research methodology with the stated aim and objectives
of the dissertation

In the subsequent chapters of the dissertation, in accordance with the set goal and tasks,
various possibilities for increasing the efficiency and quality of the electrospinning process have
been analytically and experimentally investigated. To achieve the established goal and tasks in the
dissertation, the author skillfully applies various methods, statistical approaches, mathematical
modeling, and simulation of different technological processes and parameters. The author proposes
specific tasks for implementation, selected methods, and expected results. In the event of
unsatisfactory results regarding the targeted quality indicators, a methodology for parameter
correction from previous research stages is proposed.

The consistency in the research approach confirms that the selected methodology is
appropriate and provides an adequate response to the main goal and tasks formulated at the end of
Chapter One of the dissertation.

5. Brief analytical assessment of the nature and reliability of the material underlying
the contributions of the doctoral dissertation

The reliability of the material presented in the dissertation is high and is directly related to
the methodology of the overall investigation and the presentation of the primary results. The
dissertation is developed in a concise and logical manner. The author has explored opportunities for
a comprehensive investigation of the contemporary development of nanotechnologies and the
possibilities for increasing the efficiency of the electrospinning process, aiming to create new
functional materials with specifically required properties. The developed models and software tools
can be utilized for scientific research, practical applications, and, naturally, for the training of
students across various academic specialties.



The veracity and reliability of the research are further confirmed by the fact that all proposed
methods, conducted studies, and analyses have been implemented using specifically created real
objects and materials.

6. Scientific and/or applied scientific contributions of the dissertation. Nature and

significance of the contributions

The author of the dissertation has formulated 4 applied scientific and 5 applied contributions,
with which I essentially agree. The main contributions of the overall research presented in the
dissertation can be summarized as follows: demonstrating significant new aspects of existing
scientific problems and theories through novel approaches; creating new classifications, research
methods, new technologies, and control systems; and obtaining confirmatory evidence.

The results obtained represent an original contribution to both science and practice. The
applicability of the obtained results from the doctoral student's scientific and research activities is
high. I believe that the presented applied scientific research and the results obtained are the author’s
own work, who possesses in-depth knowledge in the field of nanotechnology theory and
electrospinning processes. I have not identified any plagiarism or the unauthorized use of materials
from other authors.

7. Evaluation of the degree of personal involvement of the doctoral candidate in the
contributions
I assess the degree of personal involvement of the author in the formulated contributions as
very high. The publications, their authorship composition, and the academic forums at which they
were presented indicate that the stated contributions are his personal work or were achieved with his
decisive participation.

8. Assessment of the qualities of the dissertation abstract and the bibliography

The dissertation abstract fully and clearly reflects the main points of the dissertation's
content, which allows for an evaluation of the relevance of the addressed problems, the methods for
their solution, and the results obtained. The bibliography of the dissertation is contemporary and
adequately reflects the current state of the scientific issues under consideration. My opinion
regarding the doctoral student's familiarity with the scientific literature is positive.

9. Assessment of the publications related to the dissertation

Regarding the procedure for acquiring the educational and scientific degree "Doctor," the
doctoral student has presented a total of 3 publications, published in scientific conferences both in
Bulgaria and abroad. All of them have been presented at IEEE conferences indexed in Scopus:
Electrical Engineering Faculty Conference (BulEF), International Scientific Conference on
Information, Communication and Energy Systems and Technologies (ICEST), and the Conference
on Electrical Machines, Drives and Power Systems (ELMA). The doctoral student has one single-
author publication; the others are co-authored with his scientific supervisor. The most essential and
substantive parts of the proposed material are reflected in these publications. Through the specified
publications, the requirements of the National Centre for Information and Documentation have been
met.

10. Applicability of the dissertation results

The conducted research, the developed products, and the results obtained will, in my
opinion, have significant application in the field of nanotechnology and the effective implementation
of electrospinning in various fields of engineering. This provides grounds to assert that the candidate
possesses the ability to formulate engineering problems and to conduct independent scientific
research.



I believe that the proposed doctoral dissertation represents an in-depth scientific research
work with a high degree of relevance. The level of applicability of the results obtained is high.

11. Opinions, recommendations, and remarks on the dissertation
My recommendations to the candidate are:
e To continue his scientific research work in this promising field of engineering;
e To structure and consolidate the content of the dissertation into the form of a teaching
resource so that it can be used in the educational process and by industry professionals.
In my opinion, the scientific and applied value of the presented dissertation is substantial. The
work is topical, and the developed methodologies and results obtained will, I believe, find wide
application in numerous engineering fields and the educational process.

12. Conclusion

I consider that the doctoral dissertation, in terms of the volume and significance of the
research, represents an in-depth and complete research development and fully meets the criteria and
requirements formulated in the Law on the Development of the Academic Staff in the Republic of
Bulgaria regarding volume, structure, and substance.

With the presented dissertation entitled: "Technological processes and apparatus for
electrospinning”, the doctoral student MSc Eng. Momchil Dimitrov Shopov fully meets the
requirements of the Law on the Development of the Academic Staff in the Republic of Bulgaria and
the Regulations for its implementation and may proceed to public defense.

I propose to the esteemed Scientific Jury to award MSc Eng. Momchil Dimitrov Shopov the
educational and scientific degree of Doctor in professional field 5.2 "Electrical Engineering,
Electronics and Automation", scientific specialty "Electrotechnologies"

04. 05. 2026 Prepared the statement: ...................cooiiiiii,
/ Prof. Dr. Eng. Georgi Pavlov /



