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1. AkTyasqHoCT Ha pa3padoTBaHMs B JMCEPTAIlMOHHHUS TPyA NpodjgeM B
HAYYHO ¥ HAYYHO-NPWJIOKHO OTHOLLIEHHE

Temara Ha aucepTallMOHHMS TPyJ € OE3CIHOpPHO aKTyaJlHAa W 3HAYUMa B
KOHTEKCTa Ha CbhBpPEMEHHAaTa HWHAYCTpUAIHA  NpPaKTUKa, TMPU  KOSTO
WHIYKIIMOHHUTE (ACHHXPOHHUTE) JBUTaTEIH BCE MOBEUE CE M3IOJI3BAT 3aCJHO C
YECTOTHHU MpeoOpaszyBaTelu 3a peryjaupaHe Ha CKOpocTTa Ha BbpTeHe. Kakto e
KOPEKTHO MOCOYEHO U apryMEHTHUPAHO B JINTEPATYPHUS 0030p, U3IOI3BAHETO HA
YECTOTHU MpeoOpa3yBaTeii BOJU JO H3MEHEHHE Ha €JIEKTPOMarHUTHUTE,
MEXaHUYHUTE W TOIUIMHHUTE PEKUMHU Ha JIBUTATENs, KOETO MPSIKO BIIMSIE BBPXY
HEroBaTa HAJEXKIHOCT, CKCIUIOATAllMOHEH >HBOT W €HepruiiHa e(EeKTUBHOCT.
[IpobiiemaTukaTa 3a TOIUIMHHUTE PEKUMHU M TEMIEPATypPHOTO pas3Npe/iesiCHUE B
ACMHXPOHHUTE JIBUTATENIM € aKTyaJHa U OT IJIeJHa TOYKa Ha HEOOXOAMMOCTTA OT
HOBU W TIOAOOpPEHHM KOHCTPYKIIMM Ha TE3W MAIIUMHH B CHOTBETCTBHE C
MTOBUIIIABAIIUTE CE€ M3UCKBAaHMS 3a MOBHUIIABaHE Ha €HEepruiiHaTta e(EeKTUBHOCT C
kimacopete IE3 u IE4. PaGorara Ha WHIYKIMOHHUTE JBUTATEIIM B ChCTaBa Ha
peryIMpyeMU €JICKTPO3aJIBUKBAHUSI TMPOMEHS MapaMeTpUTe Ha pekuMa Ha
paboTa, KOeTO 0O0yclIaBs HEOOXOAWMOCTTa OT II0-3aJbJI00OYCHH 3HAHUS 3a
HarpsBaHETO M TOIUIMHHHUTE PEXHUMH 3a TSAXHATa HAJEeKJIHA W JIBITOCPOYHA
excrutoatanus. [loBumaBaHeTo Ha epeKTUBHOCTTAa Ha paboTa Ha JBUTATEIIUTE
MOCPEACTBOM TMOJOOPEHM KOHCTPYKIMM MW HW3MOJI3BAaHE Ha PEryJupyemMu
€JIEKTPO3aJBMKBAHUA  BOAM 10 HaMaJIBaHE HAa  KOHCyMalusTa  Ha
€JIEKTPOCHEPT S, HAMAJIIBAHE HA PA3XOJIUTE U HA BHIVIEPOJHUTE EMUCHH, & OTTAM
JI0 HUCKOBBIJIEPOJHA MKOHOMHMKA U 3€jieH mpexo. ChIlo Taka HaJIWYHUEeTO Ha
OTPAaHUYEHU E€KCIEPUMEHTAJIHU JaHHU 3a TEMIEPATypHOTO pa3NpeAcsieHHUE BbB
BBTPEIIHUTE YaCTU Ha JBUTarelis (0COOCHO poTOpa), KaKTO M 3a JUHAMUYHHUTE
TOIUIMHHY TIPOIIECH OMpeAeis TeMaTa KaTo CBOeBPEMEHHA M HAyYHO 00OCHOBaHa.

JlucepTallMOHHHAT TPy € pa3padoTeH B ob0em or 136 cTpaHMIM U ChABpPIKA
155 ¢urypu u 17 tabouu. MatepuansT € opopMeH B 5 raBu, 3aBBPIIBAIIHA C



U3BOJIM KbM BCsSKa TJaBa. buOnuorpadusra BriaouBa 122 3ariaBus.
JIOMBJIHUTEHO KbM JIUCEpTAIUsATA MMa IPUIIOKEHHS ¢ 00eM 95 cTpaHuIy.

2. CreneH HA MO3HABAHE HA CHCTOSIHUETO HA MPOo0dIeMa

ABTOpPBT ce M030BaBa Ha 3HAYUTENEH OpOM JIMTEpaTypHU U3TOYHHULIUA — OOIIO
122, ot kouto 103 Ha naTuHUIA (aHTJTUHUCKH €3HK), 9 — Ha kupuiuna u 10 caiita B
Wutepuer. Pasrneganu ca yTBBpIEHU TPYJIOBE M CHBPEMEHHU MyOIMKAIMHM B
o0nacTTa Ha aHalIM3a U U3CIEABAHETO HA ACHHXPOHHUTE JABUTATENH, YECTOTHOTO
yOpaBlieHHE, TOIUIMHHOTO MOJEIUpPaHe U TEeMIepaTypHUTE HW3MEpPBaHUS.
JIutepatypHusAT 0030p MOKa3Ba 100po MO3HABAHE HA ChCTOSIHUETO Ha IpodiemMa U
MO3BOJISIBA J1a CE€ OYEPTasiT OCHOBHUTE HANpABICHHUS M METOIU 3a M3CIICJIBAHE B
TUCEPTAIMOHHUS TPY.

Ha mecTta nuteparypHHUsIT 0030p MMa NMPEAMMHO OINKCATENEH Xapakrtep, 0e3
JOCTaThbUHA KPUTUYHA HMHTEpIpETalus M SICHO 000co0siBaHE Ha HAyYHUTE
IPa3HOTH, KOUTO pa3paboTKaTa LENH Ja 3abIHU.

B pesynrar Ha HampaBeHuss 0030p M KPUTHYEH aHAIU3 HA JINTEPATypPHUTE
M3TOYHHULM JIOTUYHO ca (POpMYJIMpaHU LIENTA U 33JJa4UTe Ha JUCEPTALMITA.

3. MeToauka HA U3CJIE€ABAHETO

OcHoBHATa LEN Ha JUCEPTALMOHHMS TpPYyJ € H3CleIBaHe M aHaJIW3 Ha
TEMIIEPATYpHOTO TOJIE B aCHHXPOHEH JBUTATEN MPHU YECTOTHO YIMpaBiieHHE. 3a
MOCTUTAHETO U ca (opMyIupaHu 3a/1auu, CBbP3aHU C AHAIUTUYHO OIpEJIesiHE Ha
napaMeTpuTe W 3aryOuTe B ACMHXPOHHUS JBUTATEN, YHUCICHO MOJCIHpPAHE Ha
TOIJIMHHUTE MPOLIECH, PEaTU3UpPaHe HA EKCIIEPUMEHTAJICH CTEH/I, MPOBEXK/IaHE Ha
EKCTIIEPUMEHTAIIHN U3CJICABAHUS U BATUAUPAHE HA U3UUCIUTECIIHUTE PE3YyJITATH.

N36panaTta MeTO/IMKa, OCHOBaHAa Ha ChUETAaBaHE HA AHAIMTUYHU U3YUCIICHUS C
T-o0pa3Ha 3amMecTBaiia cxemMa Ha aCHHXPOHEH JIBUraTes, MOJEN C METoJa Ha
Kpaiinute enemeHTH B codryepeH mnpoaykt COMSOL wu ekcnepuMeHTasHO
BAJIUJIUPAHE CbC CHENUAIM3UpaHa OMNUTHA I[IOCTAaHOBKA, € MOIXOoAsla |
JIOTUYECKU MOCIIEI0BATENHA 32 U3ITBJIHEHNE HA MOCTABEHUTE 33J]a4l U IOCTUTAHE
Ha (hopMyTupaHaTa e Ha JUCEepPTaIUATA.

4. OueHka Ha JOCTOBEPHOCTTAa HAa MaTepuUaJia, BbPXY KOMTO ce¢ OCHOBaBAT
NPUHOCHUTE HA JUCEPTANMOHHUS TPYI

JlocToBepHOCTTa Ha MaTepuala, BbPXY KOWTO TOKTOPAHTHT IPAaBU CBOUTE
U3BOAY M NpETEHAMpa 3a MPUHOCU, CE OCHOBABAa Ha IJIOCTHUS M 3a0bJI00YEH
HaydyeH MOAXO0J IpU NpoBeXkaaHe Ha uicieasaHeTo. [logpoOHOTO onmcaHue Ha
U3MOJI3BaHaTa NpU HM3MEpPBAaHUATA amnaparypa, aHalIu3bT HA TPEIIKUTEe MpH
U3MEpBaHUATAa M MOAPOOHOTO ONKUCAHWE HA METOAMKATa 3a IPOBEXKIaHE Ha
U3CJICIBAHMATA IIOKa3Ba BHMCOKaTa KOMIIETEHTHOCT Ha JOKTOPAHTAa IpH
OpraHU3MpaHe W IMPOBEXKJAHE HAa EKCIEpUMEHTHUTE. boraroro mpeacraBsHe Ha
€KCIIEPUMEHTAJIHU PEe3yJITaTH M HApPAaBEHUTE CPABHEHMS C IMOJYYEHUTE TAKUBA
[0 M3YMCIUTENEH BT MU JaBa OCHOBAaHWE Ja 3aKiIK4a, Y€ MAaTepUaNbT, BbPXY



KOWTO CE€ OCHOBaBaT IMPUHOCUTC HA AUCCPTALIMOHHUA TPYyAd, € JOCTOBCPCH U €
H3II0JI3BAH IO KOPCKTCH HAYHWH.

S. IIlpuHOCH HA TUCEPTALMOHHUSA TPYI

B pesynraT Ha mpOBEIEHOTO M3CIEABAHE ca IOJYYEHH pE3YyJITaTH C
npeobiaaBailo Hay4YHO-NPUIIOKHO M TIPUIIOKHO 3HadeHue. [lo-chliecTBeHUTE
IPUHOCH MOTaT J1a Ob1aT 000OIIEHH MO CIEAHNS HAUYHH:

Hay4yHo-npu/10KHM NPUHOCH HA JHCEPTALMOHHUS TPy

Pa3zpaboTena e monoOpeHa METOAMKA 3a M3CIIEABAaHE Ha TEMIEpaTypHOTO
pasnpeesieHie W TEMIEPATypPHUTE PEKUMH Ha YECTOTHO YIIpaBisieM
ACUHXPOHEH JIBUTaTeJl, KOSTO ChUeTaBa AHAIMTUYHO ONpENEsHE Ha
napamMeTpuTe U 3aryourte B MaminHarta ype3 T-oOpa3Ha 3amecTBaila cxema
Y YUCJIEHO MOJIETUPaHe Ha TOIUIMHHUTE MPOLECH Ype3 METOa HA KpallHUTE
€JIEMEHTH.

Pazpabotenu ca cumynanuonu mojenu B cpena COMSOL u e u3BbpiieHo
YUCJIEHO M3CJIEABAHE HA CTAllMOHAPHU M MPEXOAHU TOIUIMHHH IMPOLECU B
YECTOTHO YIIPABIIIBAH aCUHXPOHEH JIBUTaTell IPU Pa3IMYHU CTOMHOCTH Ha
3axpaHBallaTa 4ecToTa.

HanpaBen e aHanu3 Ha BIUSHHETO HA 3axpaHBalllaTa YEeCTOTa BBPXY
pa3npeneeHueTo Ha TEMIIEPATYPHOTO TOJIE€ U IMHAMUYHOTO U3MEHECHUE Ha
TeMIepaTypuTe B OCHOBHUTE €JIEMEHTH Ha JIBUTATES.

W3BbpIlieH € CpaBHUTENIEH aHAIN3 HA U3YUCIUTETHUTE U €KCIIEPUMEHTATHH
pe3yJsTaTi, 4pe3 KOWTO € MOTBBbpJeHa aJeKBAaTHOCTTAa Ha pa3paboTeHaTa
METOJIMKA 3a M3CJE/IBaHE Ha TEMIIEPATypPHUTE PEKHMMH Ha ACHHXPOHEH
JBUTATE] C YECTOTHO yMpaBlieHNE B pAMKHUTE HA HAPABEHUTE JIOMYCKAHHUA.

IIpuj105kHM NPHUHOCH HA TUCEPTALMOHHUSA TPY/

N3rpajsen e exkcnepuMeHTaJeH CTEHJ 3a MU3MEpBAaHE W PErucTpUpaHe Ha
TEMIIEPATYPUTE B OTIEIHM YAaCTU HA YECTOTHO YMIPABJISIEM ACUHXPOHEH
JBUraTell, BKIIOYUTEIHO PpEATU3NPAHO PEIICHUE 3a U3MEPBAHE Ha
TeMIIepaTypaTa B POTOPHOTO TsUIO Ype3 0€3KUUHO Mpe/laBaHe Ha JTaHHUTE.

Pa3paboTrena e mocTaHOBKa 3a EKCIEPUMEHTAIIHO W3CJIC/IBAaHE Ha
TEMIIEPATYPHUTE PEKUMHU HA ACHHXPOHHM JBUTATEIM IIPU YECTOTHO
yIpaBJIEHUE.

[TomyyeHutre e€KCIEpUMEHTAIHU pe3ydaTaTh ca MOPUIOKUMH  KaTo
pedepeHTHN TaHHU TP OlICHKA U BepudUKaIMg Ha TOIUIMHHU MOJICNIN Ha
ACUHXPOHHU JBUTATENH.

®opmynupaHuTe OT JOKTOpaHTa MPHHOCH OTpa3sBaT B 3HAYUTENHA CTEIeH
U3BBpIICHATA H3CJIeqoBaTelICcka M HHXEeHepHa paboTta. YacT oT TIX HMaT
[0-CKOPO METOJIUYECKU XapaKTep U MPEACTaBIsIBAT Pa3BUTHE U NMPHIIOKEHHE Ha
M3BECTHM monaxoau. Hapex ¢ ToBa crmemBa mga ce  OTOeNeXH, Ue



CKCIICPUMCHTAJIHATA 4aCT, CBbp3adHa C pa3pa60TBaHeT0 Ha OPUTHUHAJICH IIOAXO/ 3a
HU3MCPBAHC Ha TCMIICPATYPHOTO IIOJIC B pPOTOpa H PCAIM3UPAHHUAT CTCHI,
npcacraBsiBaT H&ﬁ-C’bHIGCTBCHHSIT " ACHO HU3PA3CH IIPHUHOC HA AUCCPTALIMOHHUA

TPpYAO.

6. OlleHKa Ha CTENEHTA HA JIMYHO YYaCTHe HA JIOKTOpPaHTa B pa3padorkara
HA JUCEPTAIUATA U IPUHOCUTE

C‘-II/ITaM, 49c IOOKTOPAHTBT B MHOI'O rojriMa CTCICH JIMYHO € Yy4YaCTBaJ IIPU
HN3BBbPHIBAHC HA OTACIHUTC CTAllM OT M3CICABAHUATA B JUCCPTALIMOHHUA TPYOA —
pa3pa60TBaHe Ha H3YHUCIUTCIHN W CHUMYJIAIWMOHHHU MOZACIH, HM3BBPIIBAHC Ha
HN3YHCIICHUA U CUMYJIAallUK, Cb3/JaBaAHC Ha CKCIICPHUMCHTAJICH CTCHH, IMMPOBCKIAHC
Ha CKCIICpUMCHTAJIHU M3CJICABAHNA, 06pa60TI<a N aHaJIM3 Ha PpCE3YIITATUTE,
HallMCBaHEC Ha JUCCPTAMOHHHA TPYA. 3asBEHUTE HAayYHO-IIPHUJIOKHHU U
IIPUJIOKHHU IIPUHOCH Ca JIMYHO ACJIO Ha Mar. MHK. MapHH TOI[OpOB MapI/IHOB moa
HaY49YHOTO U MCTOANYCCKO PBKOBOACTBO HAa HCIOBUTC HAYYHU PBKOBOAUTCIIN.

7. IlpeneHka HA MyOJTUKANUHUTE MO JUCEPTANUOHHUS TPY/

OCHOBHUTE TIOCTMXKEHHUSI M PE3yATaTH OT JUCEPTAlMOHHHS TpyA ca
nyOnukyBaHu B 4 HayuyHu ctaTuu B nepuoaa 2020-2025r. U yetupute cratuu ca
JIOKJIaJIBAaHU HA MEXKyHApOIHU HAyUYHU KOH(DEpeHInH, TpoBeaeHu B bbarapus, u
ca nyonukyBanu B nurutanHara oubnamoreka IEEE Xplore Digital Library. Tpu
OT TAX ca HWHACKCUpaHM B Oa3zata JaHHM Scopus. B egHa ot crartuure
JOKTOPAaHTBHT € camocTosiTeleH aBTop. He ca mpenacraBeHu NaHHU 32 HAJIUYHU
HUTUPAHUS IO MOMEHTA Ha MyOJUKAIMUTE MO0 JUCEPTALMOHHUS TPY/I.

OueHsiBaM TyOJIMKAllMOHHATA JEHHOCT Ha JOKTOpaHTa KaTo JI0CTaThbyHA U
cUMTaM, 4e pe3yJTaTuTe OT paboTaTa MO AUCEPTALMOHHUS TPYJ ca CTaHAIU B
JOCTaThyHA CTENEH JOCTOSHUME Ha ObJrapckaTa M MEXKIyHapoJHaTa HaydHa
OOIIHOCT.

[TybnukaruuTe 1O MUCEPTAIMOHHHUS TPYJ B KOJWYECTBEHO M KauyeCTBEHO
OTHOIIICHUE yIOBJIETBOPSIBAT M3UCKBAHMITA 3a MPU00MBaHEe Ha oOpa3oBaTeIHa U
Hay4Ha CTEIeEH ,,J[okTop®.

8. U3mos3BaHe Ha NOJy4YeHUTEe Pe3yJTAaTH B HAYYHATA M COIHAJHATA
NMPaKTUKA

Pa3zpaboTeHaTta MeTOAMKA W TOJyYCHUTE pE3yJITaTH MoraT ja HaMmepsT
NPWIOKEHHE TPH H3CIeIBaHe, MPOSKTHpPaHEe M EKCIUIoaTallMOHHA OIICHKa Ha
ACMHXPOHHHU JIBHTATCIM C YECTOTHO ymnpaBicHue. Cumram, 4ye pa3pabOTCHUST
CKCTIICPUMCHTAJICH CTCHJ M CHCTEMaTa 3a HM3MEpBaHE Ha TEMICPATypHUTE B
ABHUTaTeIsl MOraT Ja ObJaT W3MOJ3BAaHM 3a paslIMpsABaHE HA W3CIICIBAHUATA
BBPXY TOIUIMHHUTE PEKUMHU Ha EIEKTPUUECKUTE MAIIMHU TIPU Pa3INuHU
IPUIIOKEHUS U PeXKUMH Ha padoTa.



9. MoTMBHpPaHU NPENOPBHKHU 32 ObIENI0 U3N0JI3BAHE HA HAYYHO-TIPUJIOKHUTE
NPUHOCH

HpenoquBaM pa3pa60TeHaTa MCTOAUKA MW HU3TrpaACHaTa CKCIICPUMCHTAJIHA
0aza Ja 6’[),[{8,’1‘ H3II0JI3BAHU IIPpH 6’E>I[€HII/I HAaY4YHO-HU3CJICIOBATCICKHU p33pa60TKI/I,
KaKTO U B y‘le6HH5{ mponecc Ipu IMOAroToBKaTa Ha CTYACHTHU H JOKTOPAHTH IIO
AUCHUIITIMHU, CBBbP3dHU C CICKTPUYCCKH MAIIWHHU, CJIICKTPO3aABUKXBAHUA U
YCCTOTHO YIIPABJICHHUC.

10. Ouenka Ha aBropedepara

ABTOpedepaTbT KbM TUCEPTAUOHHUS TPY € ¢ 00eM 26 CTpaHMIIM U OTpa3siBa
JIOCTAaThYHO TOYHO OCHOBHUTE H3CJEABAHUS U MOCTUKEHUSA B JUCEPTALIMOHHHS
Tpyd. ABTopedepaThT OTroBaps HA U3UCKBaHUATA HA TeXHUYECKH YHUBEPCUTET-
Bapha 3a oopmsiHe Ha aBTOpedepar.

11. BeJieXXKH ¥ IPENOPbKHA

Mora na otbOenexa, 4ye MOUTE 3a0€leKKH M TPENOpbKH OT Mperjiena Ha
TYcepTanusITa MPU HU3TOTBSIHETO HA MIPEABAPUTEIHO CTAHOBHUILE Ca B3ETH
NpeABUJl OT JOKTOpaHTa M BHECEHHM KaTO KOPEKIMH M JONBJIHCHUS KbM
npepaboTeHaTa 1 BepCHs.

OTnuyHO  BIMEYATJIICHWE MM HampaBH  pa3pabOTEHHAT  CTEHA  3a
EKCIIEPUMEHTAJTHO W3CJIe/IBaHE C BHEAPECHU ChBPEMEHHU CPEICTBA 32 M3MEpPBaHE,
npemaBaHe W chOMpaHe Ha WHQOpMAIUsA, KaKTO M TOJSIMOTO KOJHUYECTBO
MOJTYYCHH IICHHU €KCIIEPUMEHTATHH JTaHHHU.

Hapen ¢ monoxuTenHUTE CTpaHW Ha AWCEPTAMOHHUS TPy Clie/Ba Ja ObaaT
HaIlpaBEHU U HAKOU IMO-CHIIECTBEHH OCTICKKU:

1. IIpu nedwHUpaHETO HA BpB3KATa MEKIY 4YECTOTaTa M HAMPEIKESHUETO Ha
JIBUTATENSI € M3IOJI3BAHO TOHITHETO ,,yCIOBHE 3a ONTUMaiHa padoTa Ha
ACUHXPOHEH JIBUTaTen’, KOETO HE € M3SICHEHO W O00OCHOBAHO B TEKCTa, a
HUTUPAHUAT JIUTEPATYPEH U3TOUHHK € Yak oT 1973r.

2. T'omsima gact ot MCXKIUHHUTC IPCCMATAHNA Ca U3HCCCHU B IIPUJIOKCHUATA,
KOCTO 3aTpy/JHABa IPOCIICAABAHCTO UM IIpHM YCTCHC CaAMO Ha OCHOBHUSA
TCKCT.

3. TBbpaeHuero, ye Ha 0a3a Ha CBH3IAACHOTO MOJCIHMPAHE MOXKE Ja Ce
pa3paboTu peasieH ABUTaTEN C MO-I00pH MOKa3aTeIM U XapaKTEPUCTUKU, HE
HaMupa 000CHOBKA B U3JIOKCHUETO HA JUCEPTAIIMOHHUS TPY/I.

4. Hanuue ca OTAENHU PEAAKIIMOHHU W TEPMHUHOJOTMYHU HETOYHOCTH B
TEKCTa.



3AK/IIOYEHUE

[TocouenuTe OeneKKU HE 00e3CUIBAT KauecTBaTa Ha U3BBPIICHOTO U3CIIe/IBaHE
M HE HaMaIsBaT 3HAYMMOCTTA Ha MOJIyYEHHUTE pe3ydTaTu. JlucepTaimoHHUST
TPy TPEICTAaBIsABA 3aBbPIICHO HAYYHO-NPUJIOKHO M3CICIBAHE MO aKTyaJlIeH U
MPaKTUYECKU 3HAYUM MpoOseM. JIOKTOpPaHTHT € AESMOHCTpHUpAT: 3abJI00OYCHHU
MO3HAHUS B 00JIaCTTa Ha CJICKTPUUYCCKUTE MAIIMHU U YECTOTHOTO YIIpaBJICHHUE,
yMEHHS 3a paboTa ChC CHBPEMEHHH CPEJICTBA 3a MOJCIHUPAHE U CIIOCOOHOCT 3a
CaMOCTOSITEJTHO ITPOBEKIAHE HA HAYYHU U €KCIIEPUMEHTAIHU U3CJICABAHMUSL.

Cuuram, 4ye MpeACTaBEHUST ITUCEPTALMOHEH TPYJl OTTOBaps Ha U3UCKBAHUATA
Ha 3aKoHa 3a pa3BUTHE Ha AakKaJeMHU4YHus cbcTaB B PenyOnuka bwarapws,
[IpaBunHMKa 3a HETOBOTO IMPHWJIATAaHE W JACHUCTBAIIMTE MpaBwia HA TEXHUYECKU
yHUBEpCcUTET — BapHa 3a npujgoOnBaHe Ha oOpa3oBaTelHATa W HAy4yHa CTEIEH
,»JJOKTOP*.

Bb3 ocHOBa Ha M3JI05KEHOTO JIaBaM MOJIOKUTEIHA OLICHKA HA JUCEPTALMOHHUS
TPyI W TMpeajiaraM Ha YyBOXKAaeMOTO HAYYHO JKypd Ja TMPUCHIA HaA
mar. uH:K. Mapun TomopoB MapuHoB oOpa3oBaTejgHaTa M Hay4yHa CTEICH
»I1OKTOP* 110 nMpodecruoHaIHO HarpabiieHue 5.2. EnekTpoTrexHuka, eIeKTpOHUKA
Y aBTOMAaTHKa, IOKTOPCKA nmporpama ,,EJeKTpru4ecKy MalllMHU U arnapaTu’.

Hara: 17.07.2026 r. PeneHs3eHT: ..ovvveiia .
npod. a-p uuk. 3. 3apKoB
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1. Relevance of the Problem Addressed in the Dissertation from Scientific
and Scientific-Applied Perspectives

The topic of the dissertation is undoubtedly relevant and significant in the
context of modern industrial practice, where induction (asynchronous) motors are
increasingly used together with frequency converters for speed control. As
correctly pointed out and justified in the literature review, the use of frequency
converters leads to changes in the electromagnetic, mechanical aad thermal
operating conditions of the motor, which directly affect its reliability, service life
and energy efficiency.

The issue of thermal regimes and temperature distribution in induc-ion motors
is also relevant from the point of view of the need for new and improved motor
designs in accordance with the increasing energy efficiency requirements
associated with IE3 and IE4 efficiency classes. The operation of induciion motors
as part of adjustable-speed drives changes their operating conditions, creating the
need for more in-depth knowledge of heating phenomena and thermal regimes in
order to ensure reliable and long-term operation.

Improving motor efficiency through enhanced designs and the use of
adjustable-speed drives contributes to reducing electricity consumption, operating
costs and carbon emissions, thereby supporting the transition to a low-carbon
economy and green transition. In addition, the limited availability of experimental
data regarding the temperature distribution within the interna. parts o- the motor,
particularly the rotor, as well as data related to transient thermal processes, makes
the topic timely and scientifically justified.

The dissertation comprises 136 pages and contains 155 figures and 17 tables.
The material is organized into five chapters, each ending with conclusions. The
bibliography includes 122 references. In addition, appendices with a total volume
of 95 pages are attached to the dissertation.




2. Degree of Knowledge of the State of the Problem

The author refers to a significant number of literature sources, namely 122
references, including 103 in English, 9 in Cyrillic and 10 Internet sources.

Classical and contemporary publications in the fields of induction motor
analysis, frequency control, thermal modelling and temperature measurements
have been reviewed. The literature review demonstrates good knowledge of the
current state of the problem and allows the identification of the mamn research
directions and methods employed in the dissertation.

In some sections, however, the literature review is predominantly descriptive
and lacks sufficient critical interpretation and a clearer identification of the
scientific gaps that the dissertation aims to address.

Based on the conducted review and critical analysis of the available literature,
the objectives and tasks of the dissertation have been formulated logically and
consistently.

3. Research Methodology

The main objective of the dissertation is the investigation and analysis of the
temperature field in an induction motor operating under frequency control. To
achieve this objective, a number of tasks have been formulated. including
analytical determination of motor parameters and losses, numerical modelling of
thermal processes, development of an experimental test bench, experimental
investigations and validation of the calculated results.

The selected methodology, based on the combination of analytical calculations
using the T-equivalent circuit of an induction motor, finite-elemert modelling
implemented in COMSOL software and experimental validation using a
specialized test setup, is appropriate and logically consistent with the formulated
objectives and tasks of the dissertation.

4. Assessment of the Reliability of the Material on Which the Dissertation
Contributions are Based

The reliability of the material on which the PhD student derives his conclusions
and claims contributions is based on a comprehensive and in-depta scientific
approach to conducting the research. The detailed description of the measurement
equipment, the analysis of measurement errors and the comprehensive
presentation of the experimental methodology demonstrate th2 doctoral
candidate’s high level of competence in organizing and conducting the
experiments.

The extensive presentation of experimental results and their comparison with
results obtained through numerical calculations provide sufficient grounds to
conclude that the material on which the dissertation contributions are based is
reliable and has been used correctly.




5. Contributions of the Dissertation

The research has produced results of predominantly scientific-aoplied and
applied significance. The most important contributions may be surmmarized as
follows.

Scientific-Applied Contributions

o An improved methodology has been developed for investigating the
temperature distribution and thermal regimes of a frequency-controlled
induction motor, combining analytical determination of motor parameters
and losses through a T-equivalent circuit and numerical modelling of
thermal processes using the finite element method.

« Simulation models have been developed in COMSOL and numerical
investigations of steady-state and transient thermal processes in a
frequency-controlled induction motor have been carried out at different
supply frequencies.

« The influence of supply frequency on temperature distributior: and on the
dynamic variation of temperatures in the main motor ccmponeats has been
analyzed.

« A comparative analysis of calculated and experimental resuts has been
performed, confirming the adequacy of the developed methodology for
investigating the thermal regimes of a frequency-controlled induction motor
within the adopted assumptions.

Applied Contributions

« An experimental test bench has been developed for measuring and
recording temperatures in different parts of a frequency-controlled
induction motor, including an implemented solution for temperature
measurement in the rotor body through wireless data transmission.

« An experimental setup has been developed for investigating the thermal

regimes of induction motors under frequency control.

« The obtained experimental results are applicable as reference data for the

evaluation and verification of thermal models of induction motots.

The contributions formulated by the doctoral candidate reflect to a >onsiderable
extent the performed research and engineering work. Some of them are mainly
methodological in nature and represent the development and application of known
approaches. At the same time, it should be noted that the experimental part,
related to the development of an original approach for measuring the temperature
field in the rotor and the implemented experimental test bench, rerresents the
most substantial and clearly expressed contribution of the dissertation.

6. Assessment of the Degree of Personal Contribution of the PhD Student

I believe that the doctoral candidate personally participared to 2 very large
extent in all stages of the research presented in the dissertation, inzluding the
development of analytical and simulation models, performing calculations and
simulations, construction of the experimental test bench, corcucting the
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experiments, processing and analyzing the results, and preparing the dissertation
manuscript.

The declared scientific-applied and applied contributions are the personal work
of M.Eng. Marin Todorov Marinov, carried out under the scientific and
methodological guidance of his supervisors.

7. Evaluation of the Publications Related to the Dissertation

The main achievements and results of the dissertation have been published in
four scientific papers during the period 2020-2025. All four papers were
presented at international scientific conferences held in Bulgaria and rublished in
the IEEE Xplore Digital Library. Three of them are indexed in -he Scopus
database. In one of the papers the doctoral candidate is the sole author.

No information has been provided regarding citations of the publications
related to the dissertation.

I evaluate the publication activity of the doctoral candidate as suZficient and
consider that the results of the dissertation research have become sufficiently
known to the Bulgarian and international scientific community.

The publications related to the dissertation satisfy both the qualitative and
quantitative requirements for obtaining the Educational and Scient fic Degree
“Doctor”.

8. Use of the Obtained Results in Scientific and Social Practice

The developed methodology and the obtained results can be applied in the
investigation, design and operational evaluation of frequency-controlled induction
motors. In my opinion, the developed experimental test bench and the “emperature
measurement system implemented in the motor can be used to extend research on
the thermal regimes of electrical machines under various applications and
operating conditions.

9. Recommendations for Future Use of the Scientific-Applied Contributions

I recommend that the developed methodology and the established experimental
facilities be used in future research activities as well as in the educational process
for the training of undergraduate, graduate and doctoral students in subjects
related to electrical machines, electric drives and frequency control.

10. Evaluation of the Abstract

The abstract comprises 26 pages and reflects sufficiently accurately the main
investigations and achievements presented in the dissertation. The abstract
complies with the requirements of the Technical University of Varra regarding
the preparation and format of dissertation abstracts.



11. Remarks and Recommendations

I would like to note that my remarks and recommendations from the
preliminary review of the dissertation have been taken imto accoint by the
doctoral candidate and incorporated into the revised version of the manuscript.

I was particularly impressed by the developed experimental test bench
incorporating modern means for measurement, transmission and acquisition of
data, as well as by the large amount of valuable experimental data obta-ned.

In addition to the positive aspects of the dissertation, several morzs significant
remarks should be made:

1. In defining the relationship between motor frequency and voltage, the
concept of an “optimal operating condition of an induction motor” is used.
This concept is not sufficiently explained and justified in the text, while the
cited reference dates back to 1973.

2. A significant part of the intermediate calculations is presented in the
appendices, which makes their traceability more difficult wken reading
only the main text.

3. The statement that a real motor with improved performance and
characteristics can be developed on the basis of the created meodel is not
sufficiently justified by the content of the dissertation.

4. There are several editorial and terminological inaccuracies thrcughout the
manuscript.

CONCLUSION

The above remarks do not diminish the merits of the conducted research nor the
significance of the obtained results. The dissertation represents a completed
scientific-applied investigation of a relevant and practically important problem.
The doctoral candidate has demonstrated: in-depth knowledge in tae field of
electrical machines and frequency control, skills in working with modern
modelling tools, and the ability to conduct scientific and experimental research
independently.

I consider that the submitted dissertation meets the requirements of the Law on
the Development of the Academic Staff in the Republic of Bulgaria, the
Regulations for its implementation, and the current regulations of the Technical
University of Varna for acquiring the Educational and Scientific Degree
“Doctor”.

Based on the above, I give a positive evaluation of the dissertation and
recommend that the esteemed Scientific Jury award M.Eng. Marin Todorov
Marinov the Educational and Scientific Degree “Doctor” in professional field
5.2. Electrical Engineering, Electronics and Automation, doctoral program
“Electrical Machines and Apparatus”.

Date: 17.07.2026 ReVieWer: .ccoevveeeeiipurnnn. eegteeane
Prof. PhD Eng. Zalaty'Zarkov
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