PELLEH3USA

Nno KOHKYypC 3a 3aeMaHe Ha akageMU4yHa ANbXHOCT “npodecop” no
npodyecuoHanHo HanpasneHue 5.1 MawMHHO UHXKEHEPCTBO,
cneuuanHocT ,,[punoxHa MexaHuka“

obsBeH BB, 6p. 103 o1 06.12.2024 roa.
c kaHgupat: Kpacumup UBaHoB Hegenues, a-p, aou.

PeueHseHT: npod. ATH Hukonan Aumutpos MuHyes, DHC

1. O6wmn nonoxeHust n buorpadUyHU SaHHU

KoHkypcbT e obsBeH ¢ PelwweHvne Ha kategpa ,Mexanuka“ ([1poTokon
Ne11/15.10.2024 r.), PewweHne Ha PaswunpeH dakynteTeH cbBeT Ha PakynTeT
no TpaHcnopTta (MpoTokon Ne14/21/10.2024 r.) u PeweHne Ha AkageMn4HUA
cbBeT Ha TY-Codumsa (MpoTtokon Ne9/30.10.2024 r.).

EAVHCTBEHMAT KaHAWAaT No KOHKypca aou. A-p uHX. Kpacumup VBaHoB
HepenueB e poaeH Ha 20.05 1972 r. 3aebpumn e TY-Codusa npes 1999 r.,
cneumnanHocT , TpaHcnopTHa TexHUKa n TexHonorun*. OT 2001 r. e aCUCTEHT, OT
2005 r. — ctapwwm acucteHT, ot 2007 r. — rnaBeH aCUCTEHT.

Mpe3 2007 r. s3awwutaBa aucepTaumsa 3a OHC ,pgokTtop” Ha Tema
,M3cneasaHe Ha AMHaMUYHUTE NpoLiecy Npu CbyneHeH aBTobyc 3aABMXBaH OT
TpeTa oc".

OT 2013 . e AOLEHT B kKaTeapa ,MexaHuka". B nepvoga 2019-2024 roguHa
e PwkoBoauTen kategpa ,MexaHuka“. B MomeHTa e [lekaH Ha ®akynTeTa no
TpaHcnopTa kbM TY-Codus.

Jou. Hepenues yeTe nekuun no aucumnnuHute ,MexaHuka 1%, ,MexaHuka

2" TexHudyecka MexaHuka“ 3a OKC ,6akanasbp‘ u ,M3bpaHu rnaeBu oT
MexaHukaTa“ 3a OKC ,marnctsp”.

2. O6uwo onucaHue Ha npeacTaBeHUTe maTepuanu

Oou. Hepgenyes y4acTBa B KOHKypca 3a npodpecop ¢ 62 TpyAa, KomTo ce
pasfensaT B crieaHuTe rpynu:

- nokasaTen A — auceptauums 3a OHC ,gokTop* 1 ocem nybnukaumu
CBBbP3aHU C Hes;

- nokasaten B4 — xabunutaunoHeH Tpya — 10 nybnukauum, KouTo ca
pedepnpaHn 1 UHLEKCMPaHU B CBETOBHO M3BECTHU 6a3n AaHHK C
Hay4YHa nHdopmMauus,;

- nokasaten I'7 — 7 ny6nukaLuu B M3AaHUSA, KOUTO ca pedepupaHi n
WHOEKCUPaHU B CBETOBHO U3BECTHW 6a3u [aHHK C HayyHa UHgopmaums
(r7A-rv.7),

- nokasaten '8 — 25 Hay4HU Ny6nuKaLmn B HepedepupaHun cnmcaHns ¢
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Hay4HO peLieH3npaHe unu B pefaktupaHu KonektusHu Tomose; (8.1 —

8.25)

- nokasaten [112 — fokasatencTsa 3a 71 uMTMpaHus B pedepupaHu u

WHOEKCUpaHW B CBETOBHO U3BECTHU 6a3n AaHHW;

- nokasaTen 3 — age nybnukauuy B CNucaHusi ¢ UMNakT gakTop;
- nokasaten E24 — aose y4yeOHu nocobus;
- nokazaten E25 — aBe nybnukyBaHu 3a8BKU 3a NATEHT UMK Nonesex

Mogaen;

- nokasarten E26 — wecT npusHaTu 3asBKW 3a None3eH MoAen, NnaTeHT

NN aBTOPCKO CBUAETENCTBO.

MNpuemarT ce 3a peLieH3NpaHe BCUYKM TPYAOBE C U3KNOYEHWNE Ha
nyénukauunTe no gucepraumaTa u NyGnuKyBaHUTe 1 Npu3HaTUTE 3a8BKM 3a
noneseH Mogen.

Hanvue e cnegHoTo N3nbnHEHMe Ha MUHUMAaNHUTE HaUMOHamNHM
N3NCKBaHUA U n3nckeaHuaTa Ha TY-Codus:

rpyna nokasaTten MUHUMaNHU Bpoli TOUKM Ha KaHAuAaTa
nokasartenu N3UCKBAHWU TOYKM
A 50 50
B nokasaten 4 100 163
r nokasaren 7 99
nokasarten 8 2N 220 2k
a nokasaren 12 100 710
E nokasarten 17 40
nokasarten 18 70
nokasaten 24 290 16 416
nokasaren 25 40
nokasaren 26 240
nokasaren 29 20
K nokasaren 30 120 490,25
3 nokasaren 31 20 20
O6wo 860 2168,25

MMN3PACPE peduHMpa MUHUMANHUTE U3UCKBAHM TOYKM MO NoKasaTenu
A, B, I, O, E-600T. B cnyyas gou. Hegendes oT4nTa NOCTUXEHUE OT 1648 T.

CobrnacHo NMYP3A[ B TY-Codus ce Bbeexaat nokasatenn X un 3 ¢
KOEeTO MUHMMAanNHUA nuanckeaH 6pon Toukm e 860.

KaHavaaTbT oTymTa 2168,25 TOUKMW.

3. Obuwa XapakKTepUucTUuka Ha Hay4yHou3cnenoBaTesnckara n

Hay4YHoONpuIioXxHarta OeNHOCT Ha KaHauaaTta
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HayuHouscrnefnosaTenckata 4eNHOCT Ha kKaHaUAaTa e 4ocTa pa3HoobpasHa.
TA e cBbp3aHa ¢ NPUNOXEHNE HA METOAUTE Ha MeXaHUKaTa.

TpynoseTe ce rpynupaT B cnefHUTE HayYHW HanpaBneHus:
1. TpeobpasyBaHe Ha aKkyCTM4YHATa EHEPTUA B ENEKTPUYECKA;
2. N3acneppaHe Ha aKyCTUYHUTE XapaKTepuUCTUKN Ha 0beKTu;

3. NscnenBaHe Ha Bb3MOXHOCTATE 3a CbXPaHEHWE U reHepupaHe Ha
enekTpuyecka eHeprus'

4. WscneasaHna Ha cBobOAHM M camMoOBBL3OyXAalM ce TPEnTeHus Ha
MeXaHUYHN CUCTEMU;

5. MexaHuka Ha TpaHCNOPTHU CPeaCcTBa.

4. OueHka Ha nepgarormyeckarta noaroToBKa U AeUMHOCT Ha KaHauAaaTa

Kanaunpata e aBTop Ha ABe y4ebHu nocobus : ,Kypc oT 3agaym no MexaHuka
1“ (cTaTuka n KuHematuka) u ,PbKoBOACTBO 3a nabopaTopHU ynpaxKHeHWsA no
CUCTEMW 33 KOHTPOI U ynpaBneHue Ha asTomobuna“.

Kangnpara 4ete nekuMm no OCHOBHUTE aucuunnuHm  ,Mexanuka 1
,MexaHuka 2“, 3a OKC ,6akanasbp” u ,M36paHu rnasm ot mexaHukata“ 3a OKC
,MarncTop”.

5. OCHOBHM Hay4YHU U Hay4YHOMPUNOXHU NPUHOCHU
5.1 [puHocu B xabunurtauuoHeH Tpya

XabunuTtaumoHHUAT Tpya ce cbetom oT 10 6poa nybnukaumu, KoUTo ce
obepunHaBaT nop obuwoto 3arnaBue ,CUHTE3 HA €NneMeHTU U CUCTEMU 3a
npeobpasyBaHe Ha aKyCTU4YHA EHEpPrust B enekTpuyecka”.

anHOCVITe B XabunutaumoHHUs TpyA Ce CbCTOAT B .

1. MpeanoxeH e 2D mopen 3a u3cnegBaHe Ha edEKTUBHOCTTA Ha
NnoBuLLABaHE Ha HMBOTO Ha 3BYKOBO HandraHe B XapakTepHW 30HU OT
BbTPELLHOCTTa Ha TPBOHU CEKTOPU C pa3nMyHO HanpeyHo ceveHune [B.1-4];

2. MpeanoxeH e 3D mopen 3a uscnedBaHe Ha eEKTUBHOCTTa Ha
LUyMo3arfyLlaBaHe Ha pasfnuyHu BUAOBe akycTuyHu nperpaau [B.8,9,10];

8 MpeanoxeH e 2D mopen 3a u3cnefBaHe Ha eEKTMBHOCTTa Ha
npeobpasyBaHe Ha aKkycTU4Ha eHeprusa B enektpudecka [B.10];

4. OnpeperneH e oNTUMarnHWAT pa3Mep Ha OTBOpa Ha TPbOEH CeKTop C
kpbrno [B.3] n enuncosugHo [B.1] Hanpe4yHo cedeHne, Npu KOETO Ce nony4asar,
Hal-ronemMm CTOMHOCTU Ha HUBOTO Ha 3BYKOBO HamnsraHe B onpeaeneHn 30HU
BbB BLTPELLUHOCTTA Ha TPbOHUA CEKTOP;

5. OnpegeneH e onTUManNHWAT pasMep Ha AOMbIHUTENEH €NnemMeHT C
KPbIMO HanNpeYyHo ceyeHne, KOWTO e NOCTaBeH BbB BBTPELUHOCTTA Ha OTBOPEH
TpbbeH cekTop. B TO3u cnyuyait ce nonyyasaT, Han-ronemu CTOMHOCTU Ha
HUBOTO Ha 3BYKOBO HansraHe B OnpejerieHn 30HW BbB BBTPELIHOCTTa Ha
TpbbHUA cekTop [B.2];
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6. OnpepneneHu ca onTUManHUTe NnapameTpu Ha cnvpanarTa Ha TpbbeH
CEKTOp C Hanpe4yHo ceyeHne ¢ oopma Ha norapuTMU4YHa cnvpana, npu KouTo
ce nonydyasaT, HaW-ronemMyu CTOMHOCTU Ha HMBOTO Ha 3BYKOBO HamnsdraHe B
onpeaeneHn 3oHM BbB BbTPELLHOCTTa Ha TpbOHUA cekTop [B.4];

7. YnucneHo e n3cneaBaHoO BNUAHWMETO Ha NpomsiHaTa Ha Gpos Ha

pefoseTe Ha akyctuyHa Oapuepa Tun “Sonic Crystal” Bbpxy HelHaTa
edekTusHocT [B.8];

8. MNpeacraBeHa e 6a3oBa CTPyKTypa U CTPYKTypHa knacudukaumsa Ha
OTBOPEH TUM aKyCTUYHa (LWymo3awmuTHa) bapuepa [B.5-7].

N3cneasaHusiTa ca W3BLPLUEHW Ype3 npunaraHe Ha CbBPEeMEHHU
KOMNIOTbPHU TEXHOMOrMW, KOETO MO3BOMsiBa MOfy4YyaBaHe Ha HOBWU
pesyntatu C npakTudecko 3HadeHue. Cnepsa na ce otbenexu, 4ve
npeobpa3yBaHETO Ha aKyCTUYHA EHeprus B enleKTpuyecka e HOBO
WHTEPAUCLMNIIMHAPHO HAaYy4YHO HanpaBieHne CBbP3aHo CbC 3a4bNO0YEHU
TEOPEeTUYHU U3CNeaBaHUs U NpakTuyecka opueHTauus. B To3n cmucsn
OLIEHsiBAaM BUCOKO HOBOTO Ha M3cneaBaHusTa B XabunutaunoHHUa Tpya.

5.2 MpuHocu B ny6nukaumuuTe ot rpynu '7 u 8.

OcHoBHUTE pe3ynTaTt OT Ta3u rpyna ca CBbp3aHu C.

M3cneaBaHe Ha aKyCTUYHWUTE XapaKTepucTuku Ha obektu (I.7.1, [.7.2,
r74,1r.75rm1.81,18.2,1.8.3,184,6.8.8,1.8.12).

rlpVIHOCMTe Ce CbCTOAT B:

1. MpeanoxeH e 2D CFD mopen Ha npoTuyalumTe rnynaHu npowecu
Npu BbHWHaA 3b6Ha nomna B cpega Ha Ansys Workbench, noaxogsauw 3a
uscneaBaHe Ha BuBpauuuTe M WyMa B HarHeTatenHua TpbOONpoBoA,
NpUYMHEHU OT paboTaTa Ha NoMmnata B XuApaBrnu4yHUA 3axpaHBaly arperar
[r.7.1nl.7.2]

2. NpepnoxeH e 2D wmopgen 3a ouUeHKa Ha aKyCcTU4HUTE
XapaKTepuUCTUKM Ha akycTuuHa Gapuepa c abcopbuvoHeH U nonyTpbbeH
HanpeyeH npodun Ha enemeHTuTe Ha Gapueparta [[.7.4 n I.7.3];

3. OnpedeneHu ca 30HUTE C BUCOKO HansraHe B nofyTpbOHUTE
npodunu, B KOUTO MOXe [a ca MOCTaBAT €fieMeHTU 3a reHepupaHe Ha
eneKkTpuyecka eHeprus oT akyctudeH wym [[.7.4];

4. OnpepeneHa e npoMaAHaTta Ha 3BYKOBOTO HandAraHe C
OTAaneyaBaHeTo OT aKyCTUYHUAT U3TOYHUK MpU ABa BUAA aKyCTUYHU Gapuepu
— cTaHgapTHa, nepdopupaHa ¢ abcopbLUMoHEH MaTepuan 1 Hoea usrpageHa ot
NonyTPLOHU XOPU3OHTaNHU enemeHTu [.7.5];

5. MpepnoxeH e 2D mopen 3a oueHKka Ha aKyCTU4HWTE
XapaKTepUCTUKM Ha LLYMO3arnyLuUTen, KaTo U BNUSHUETO Ha reOMEeTPU4HNTE My
pa3mepw BbPXY LyMosarnyLuasailuute My ceoiictsa [I.8.3];

6. MpeanoxeH e 2D Mogen 3a oOueHka Ha aKyCTU4HWTE
XapaKTepUCTUKN HA HOB BUA ENEMEHTU 3a LyMo3arnyLuTen [l.8.4,.8.8].
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7. N3cnepBaHo e BNUSHUETO Ha NONOXEHUETO Ha KpunaTta Ha ABYyKpuna

BpaTa Ha nonybesexoBa Kamepa BbpXy aKyCTUYHUTE XapaKTepUCTUKU
Ha NPOXOAHOTO ceyeHue Ha BpaTarta [[.8.1].

8. N3cnegBaHo e BNUSHUETO Ha OONBIHUTENHW ENEMEHTU NOCTaBEHN B
Brn30CT A0 CTEHUTE UNK BbPXY TAX, C Len NpoMsiHa Ha akyCTUYHUTE
XapakTepucTuku Ha nomelleHumeToll.8.2].

9. EkcnepumeHTanHo e wuscregBaH Wyma npeausBUKaH OT KOHTaKTa
koneno-penca [[.8.12].

Il. UscneaBaHe Ha BBL3MOXHOCTUTE 3a CbXpaHeHUMe U reHepupaHe Ha
enektpuyecka eHeprus [[.7.3, .8.5].

anIHOCVITe Ce CbCTOAT B

1. lMpepnoxeH e 3D Mogen 3a oOueHKa Ha aKyCTU4HUTEe
XapaKTepUCTUKM Ha KUHETUYEH akymynatop Ha eHeprus. PesynraTtute
nokaseaT, 4Ye 4pe3 noaxoAsu, nogbop Ha reoMeTpuyHuUTE pasmepu Ha
KUHETUYHWUSA akymynatop (Npy edHa M Cblya akymynupaiia cnocobHocT,
MHEPLIMOHEH MOMEHT) MOXE Aa UMa 3HaYUTENHO HamansBaHe Ha U3Nb4YBaHOTO
HUBO Ha 3BYKOBO HansraHe. B koHkpeTHus cnyyain go 18dB [I.7.3];

2. [lpepnoxeH e anropuTbM U MoJden B cpepa Ha ANSYS®
MHorocnoHn [MEFEEB (nue3oenekTpuyHW reHepaTopu Ha enekTpuyecka
eHeprus oT Bubpauuu), KOWTO Mo3BonABa [Aa ce Mogenupart pasnuyHuTe
BuaoBe MEMEEB ¢ Hen3BeCTHW XapakTepUCTUKM HoceluaTta CTpyKTypa (rpeaa)
KaTo edHOCTPYKTypeH OBeKT U NpeAcTaBsHe Ha u3cneasaHus obpasel kaTo
ABycroiHa/TpucroitHa ctpykTypa [[.8.5].

lll. U3cnepBaHe Ha cBOGOAHU M caMOBbBL3OyXpalWwu ce TpenTeHUA B

MexaHW4yHu cuctemm [[.7.6, 8.6, 8.7, 8.9, I.8.10, .8.14, .8.16,
r.8.17].

anIHOCVITe CE CbCTOAT B:

1. lMpeanoxeH e 3D mopaen Ha AuMcKk B cpeda Ha COMSOL
Multiphysics® 3a oLeHka Ha akyCTU4HUTE U BUOPaLMOHHN XapakTepUCTUKU. C
mMoZena ca onpefeneHn coBCTBEHWUTE aKyCTUYHW U BUOPALMOHHU 4ECTOTMW.
PeayntaTuTe OT YiCneHuUTe U3cneaBaHUs ca BanuaupaHu ¢ ekcnepumeHTanHu
pesynTaTi No OTHOLLEHWE Ha COBCTBEHWN YECTOTU U reHeprupaHo HUBO Ha 3BYKOBO

HangraHe. MakcumanHata rpelukata e nog 10 %, a 3a HAKou OT cry4uTe noa 2
% [ I.7.6].

2. MpepnoxeH e 3D mogen Ha pAuck u penca MOANOXeH Ha
Bb34EVICTBUETO Ha HanpeyHa/HaanbkHa cuna B cpeaa Ha ANSYS 3a oueHka Ha
BUOPALIMOHHU XapaKTepucTuku (PpUKLMOHHUTE TpenTeHus). C Moaena ca
onpeneneHn CcobCTBeHWTe BUOPAUMOHHM  4ecToTh 1 YectoTnTe  Ha
DPUKUMOHHUTE camoBb3byxaawm ce TpenTeHus [I.8.6, r.8.10 un r.8.14].
PesynTaTuTe OT YACNEHUTE U3CMEABaHUA Ca BanuampaHu ¢ ekcnepumeHTanti
pesynTaTh No OTHOLIEHWe Ha coBcTBeHM YecToT. MakcumanHaTa rpewkara e
noa 7 % [I.8.6].

3. MpennoxeH e 3D Moaen Ha BaroHHa KOMooc 1 Koneno ot BaroHHa
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konooc B cpena Ha ANSYS Workbench 3a oueHka Ha cobcTBeHuTe YyectoTu. C
mMofena ca onpegeneHy cobCTBEHUTE YECTOTU NPU pasnuyHN BUAOBE rPaHUYHU
ycrnioBusi. Pesyntatute OT 4UCNEHUTE UW3cneaBaHuMa ca  BanuaupaHu c
eKcnepuMeHTanHu pesyntati No OTHOLIEeHWe Ha cobcTBeHW 4YecToTu. Ham-
MankaTta MakcumanHarta rpewkarta e nog 9 % 3a moaen Ha cesobogHa Konooc,

ApYruTe BapuaHTyX 3a HAKOM OT COOCTBEHUTE YECTOTU rpelukaTa gocrura 4o 16%
[[8.7]

4. WN3cnepBaHO e YMCNEHO BUSHUETO Ha enacTUYHOCTTa Ha ornopaTa
Ha KOH30mMHa rpefa BbpXxy NbpBUTE 1 YeTupu cobeTBeHmn YectoTu [[M.8.9].

5. WN3cneaBaHo e YMCNEHO BMUAHWETO Ha BepTUKanHa M akcuanHa
CUNK, NPUNOXKEHN KbM CBOOOAHMUA Kpalh Ha KOH30MHa rpefa, Bbpxy MbpBUTe 1
4YyeTupu cobcTeHun YyectoTu. [I.8.17].

6. MWscnepeaHu ca TpenTeHusiTa B ABYMacoBa MexaHuW4Ha cuctema
Bb30yAeHN OT e4HOBPEMEHHOTO AeNCTBUE Ha (PPUKLIMOHHU CUNK N MEXAHU3BM
C NPOMEHNNBO NPeBOAHO OTHOLWeEHKe [[1.8.16].

IV. MexaHuka Ha TpaHcnopTHu cpeactBa (.8.21, .8.22, I.8.24, I.8.20,
.8.23,.8.15,1.8.18,.8.19, .8.13).

anIHOCI/ITe Ce CbCTOAT B:.

1. lNpepnoxeHa e MeToauka 3a W3cnefBaHe BNUAHMETO Ha
pa3fnUYyHUTE CUCTEMU 33 KOHTPONT Ha CKOpoCTTa BbPXYy MponyckarenHara
cnocobHoCT Ha ceeTodapHa ypeaba. HanpaseHa e nporpama 3a onpeaensHe
BNUAHWETO Ha NapaMeTpuTe Ha aBTOMOOUNUTE U CUCTEMUTE 3a perynvpaHe Ha

CKOpOCTTa BBbPXYy NponyckaTenHarta crnocoGHOCT Ha cBeTodpapHaTta ypenba
[r.8.21].

2. MpeanoxeH e anropUTbM K NporpamMa 3a aBToMaTU4HO reHepupaHe
Ha mMaTpuuuTe Ha AudepeHunanHyn ypaBHEHUs 3a MeXaHW4YHU CUCTEMU CbC
CTpyKTypa, nogobHa Ha npepactaBeHata B [[.8.22], ¢ npoussoneH Bpon
HenoapecopeHn Macu.

3. MpeanoxeH e anropuTbM 1 Nporpama 3a aBTOMaTU4HO reHepupaxe
Ha MaTpuuuTe HeobxoaumK 3a onTUMU3UpaHe Ha ropuBHaTa UKOHOMWUYHOCT Ha
TPaHCNOPTHU CPeacTBa, Ype3 Teopus Ha ,[padute” B cpeaa Ha MATLAB®.
[.8.13]

4, MpeanoxeH e 3D moden Ha cnupadYeH mMexaHWsbM C NOABWXHA
ckoba. lMonyyeHn ca NPUNOXHW pe3ynTaTh Ha pasnuyHUTE BapuaHTh 3a
rpaHUYHU YCMOBUA, KOUTO MoraT fa ce mpufioxart KbM TO3W BWUA CnpadHut
MEXaHU3MU W pe3ynTaTh OT YUCMEeHU u3cnepBaHua C COSMOSWORKS®
[I.8.20].

5. MpencraBeHa e MeToAuka 3a onpefAensHe Ha HeUsNnpaBHOCTWUTE B
KCXYT3P (kopMunHa cuctema ¢ XuapaBnu4yHo ycunsaHe Tun 3b6Ha peiika). Bb3
OCHOBa Ha U3MepBaHWUTe XapakTepUCTUKU U napameTpu npeasapuTenHo morat
na 6baaT onpeneneHy HeM3NPaBHOCTUTE, KOUTO Lie ce NPOoABAT Nno Bpeme Ha
ekcnnoaTtauusita Ha asTomobuna [.8.15, .8.19].

6. W3cnegsaHa e nnaBHOCTTA Ha [ABMXEeHWE Ha Cb4YNeHeH aBTobyC
3a[BUXKBaH OT TpeTaTa oc NPy AEVICTBNETO Ha KUHEMATVYHI 1 CUNOBU CMYLLEHIA
[[.8.23]. W3cneaBaHo e YucneHo AehopMaLvoHHOTO U HaNperHaTo CbCTOSHNE
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Ha pamMaTta B MACTOTO Ha CBbpP3BaHE C BBLPTALUMAT KPbr Ha CbLlaTa CUCTEMA
[T.8.24].

7. AHanunsnpaHu ca KOHCTPYKTUBHUTE 0COBEHOCTN Ha KOPMWUMHU CUCTEMMU
C xuapasnuyHo ycunsaxe [[.8.18].

6. 3HauuMMoCT Ha NpUHOCUTE 3a HayKaTa U NpaKTukarta

B TPyAOBETE Ha KaHOMWAATa Ca nony4dyeHu pes3ynrtatu, KOUTO oboratsasaTt
cbulecTByBallMTE 3HAHUA, UMAT NPaAKTUYECKO 3HavyeHue u mMorat ga ovaar
OCHOBa 3a TEXHUYECKU peLueHus. [MocnenHOTO ce AokasBa OT NpeAcTaBeHuTe
LWECT NpuU3HaTK 3adBKM 3a none3eH moaen.

3a 3HauyumocTTa Ha TpyaoBeTe roBopu ronemuvs 6pont uuTMpaHusa Mo

nokasaten 112 — 71 6pos B pedepnpaHm 1 UHAEKCUPaHN B CBETOBHO U3BECTHU
6a3un gaHHW.

7. KpuTuuHu 6enexku u npenopbku

B Hskoun ny6nvu<auvw| mncea ACHO ,D,eq.')MHleaHe Ha CbBpPEMEeHHOTO HMBO Ha
HayKaTa U TEXHWUKaTa U NpousTu4aLlnuTe OT ToBa 3aaadu.

Hosute pe3ynrtaTtu OOMKHOBEHO Ca Ha OCHOBaTa Ha OTCTpaHsiBaHE Ha
HegocTaTbUM B UM3cnegBaHuMATa Ha npegllecrtBaliuTte aBTOpPU, KOETO on
cnepnBano ga BoAu Ao HOBU pe3yntaTtu.

8. JIuyHM BnevaTneHus U cTaHOBULLE Ha peLeH3eHTa.
JInyHUTE MK BnevaTrieHna ca OT y4acTUEeTO Ha aou. Hepen4yeB B Hay4HUTE

cdopymun B pamkuTe Ha ,[JHM Ha MexaHukaTa“ Ha TY Codus, KbaeTo Toil e foknaasan.
MpenopbyBam My akTUBHO y4acTue B ,[IHN HA MexaHuKaTa“

3AKNIOYEHUE

CbrnacHo 3PAC kaHaupaTuTe 3a ,npodpecop” Tpsbsa Aa OTroBapAT Ha
ycnosua geduHupadu B 4n. 29. B cnydaa kaHgupata dou. A-p Kpacumunp
Hepenyes yaoenetsopsBsa Tean ycnoeusi. CbrnacHo un. 1a (1) Ha MN3PACPB
KaHAW4ATUTE 3a 3aeMaHe Ha akaJeMudyHaTa AnbXHOCT ,npodecop” TpsbBa Aa
OTroBapsT Ha CbOTBETHUTE MUHUMANHU HaUMOHanHU WU3NUCKBaHWA W Ha
U3NCKBAHWATA HA BUCLLETO y4UnuLLe, cbrnacHo un. 1a (2).

WNancksaHuaTa cbrnacHo yn. 1.a (1) Ha MMN3PACPB u lNpunoxeHnetTo KbM
Hero aeduHupaT MuHUManeH 6poi Toukn — 600 B KOHKypcUTeE 3a ,Apodecop”.
B HacTosiLuMs KOHKypC Aol A-p Kpacumup Hepenyes otyuta 2168 TOUKM.

C naunckeaHusTa Ha BuclueTo yuunuue (TY-Codus) Ha ocHoBaHwWe Ha yn. 1a
(2) ce pneduHUpa MUHUManeH Gpoi Toukn 860. B HacToAwmA KOHKypC Aol A-P
nHX. Kpacumup Hegenyes otunta 2168 TOHKM NO U3NCKBaHWATA Ha TY-Cogous.

OueBUOHO e HanuLle CbLUECTBEHO NpPeu3nbiiHEHNE Ha HayKOMETPUYHUTE
N3NCKBAHUS.

BrneyaTnsBall e 6posT Ha UMTUpaHuaTa B pedepuparHn n UHAEKCMpaHn B
CBETOBHO M3BECTHU a3 AaHHU C HAay4YHa MHOPMaLUS.

C BbBeXJAHETO Ha HayKOMeTpu4HWUTE nokasaTenn ce thopmanusmpa
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oLeHKaTa Ha Hay4yHaTa NpPOAYKUMSA, KOeTo cnefBa fa WU3KMKYM CyOeKkTUBHUS
tpakTop. ETO 3awo nos3oBaBalky Ce Ha KaTEropuyHUTE HAYKOMETPUUHM
nokasaTenu, oLeHABankK No CbLLUECTBO Hay4YHaTa NPOAYKUMS Ha KaHAudata u
OLieHsABalKM A BWCOKO CU MO3BOMSABaM [Ja MpeanoXxa 3aemMaHeTo Ha
akagemuyHata AnbXHocT ,npodecop® oT gou. A-p Kpacumump WeaHos

Hepenyes no cneumwanHoct ,lMpunoxHa wMexaHuka® B npodecnoHanHo
HanpasneHue 5.1 MalnHHO NHXEHEPCTBO.

oA
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REVIEW

under a competition for the academic position of "Professor" in
professional field 5.1 Mechanical Engineering,
Specialty "Applied Mechanics"
announced in SG No. 103 of 06.12.2024
with candidate: Krasimir Ivanov Nedelchev, PhD, Assoc.

Reviewer: Prof. Nikolay Dimitrov Minchev, DSc, DHC

1. General and biographical information

The competition was announced by a Decision of the Department of
Mechanics (Minutes No. 11/15.10.2024), a Decision of the Enlarged Faculty
Council of the Faculty of Transport (Minutes No. 14/21/10.2024) and a Decision
of the Academic Council of the Technical University of Sofia (Minutes No.
9/30.10.2024).

The only candidate in the competition Assoc. Dr. Eng. Krasimir Ivanov
Nedelchev was born on 20.05.1972 and graduated from the Technical University
of Sofia in 1999 with a degree in Transport Equipment and Technologies. Since
2001 he has been an assistant, since 2005 — senior assistant, since 2007 — chief
assistant.

In 2007 he defended his PhD thesis on "Investigation of Dynamic Processes
in an Articulated Bus Driven by a Third Axle".

Since 2013 he has been an associate professor at the Department of
Mechanics. In the period 2019-2024 he was Head of the Department of
Mechanics. He is currently Dean of the Faculty of Transport at the Technical
University of Sofia.

Assoc. Prof. Nedelchev lectures on the disciplines "Mechanics 1%,
"Mechanics 2", "Technical Mechanics" for the Bachelor's degree and "Selected
Chapters of Mechanics" for the Master's degree.

2. General description of the submitted materials

Ass. Nedelchev participated in the competition for professor with 62 papers,
which were divided into the following groups:
- Indicator A — dissertation for PhD and eight publications related to it;
- Indicator B4 — habilitation work — 10 publications that are refereed and
indexed in world-renowned databases with scientific information;
- indicator G7 — 7 publications in journals that are refereed and indexed
in world-renowned databases with scientific information (G7.1 -G7.7),
- indicator G8 — 25 scientific publications in non-refereed journals with
scientific peer review or in edited collective volumes; (G8.1 — G8.295)
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- indicator D12 — evidence of 71 citations in refereed and indexed
databases;

- indicator H — two publications in journals with impact factor;
- indicator E24 — two teaching textbooks;
- indicator E25 — two published patent or utility model applications;
- indicator E26 - six recognised applications for utility model, patent or
copyright certificate.
All papers are accepted for review, except for dissertation publications
and published and recognized utility model applications.
There is the following fulfillment of the minimum national requirements
and the requirements of the Technical University of Sofia:

Indicator Indicator minimum points | Number of points per
group required candidate
A 50 50
B Indicator 4 100 153
G Indicator 7 99
Indicator 8 250 220 319
D Indicator 12 100 710
E Indicator 17 40
Indicator 18 70
Indicator 24 16
Indicator 25 220 40 416
Indicator 26 240
Indicator 29 20
J Indicator 30 120 490,25
Z Indicator 31 20 20
Total 860 2168,25

The RRASRB defines the minimum required points for indicators A, B, D,
E, E — 600 points. Nedelchev reports an achievement of 1648 points.

According to the PURZAD, indicators G and Z are introduced in the
Technical University of Sofia, with which the minimum required number of points
is 860.

The candidate scores 2168.25 points.

3. General characteristics of the applicant's research and applied

research activities

The research activity of the candidate is quite diverse. It is related to the
application of the methods of mechanics.
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The works are grouped into the following scientific areas:
1. Conversion of acoustic energy into electrical energy;
2. Study of the acoustic characteristics of objects;

3. Exploration of the possibilities for storage and generation of electrical
energy'

4. Studies of free and self-excitable oscillations of mechanical systems;
5. Mechanics of Vehicles.

4. Assessment of the candidate's pedagogical training and activity

The candidate is the author of two teaching textbooks: "Course of Tasks in
Mechanics 1" (Statics and Kinematics) and "Manual for Laboratory Exercises in
Vehicle Control and Control Systems".

The candidate lectures on the main disciplines "Mechanics 1", "Mechanics

2", for the Bachelor's degree and "Selected Chapters of Mechanics" for the
Master's degree.

5. Main scientific and applied contributions
5.1 Contributions to habilitation work

The habilitation work consists of 10 publications, which are united under
the general title "Synthesis of elements and systems for converting acoustic
energy into electrical energy".

Contributions to habilitation work consist of:

1. A 2D model is proposed to study the effectiveness of increasing the
sound pressure level in characteristic areas of the interior of pipe sectors with
different cross-sections [B.1-4];

2. A 3D model has been proposed to study the effectiveness of noise
cancellation of different types of acoustic barriers [B.8,9,10];

3. A 2D model has been proposed to investigate the efficiency of
converting acoustic energy into electrical energy [B.10];

4.  The optimal size of the opening of a pipe sector with a circular [B.3]
and elliptical [B.1] cross-section has been determined, at which the highest
sound pressure level values in certain areas inside the pipe sector are obtained;

5. The optimal size of an additional element with a circular cross-
section, which is placed inside an open pipe sector, is determined. In this case,
the highest values of the sound pressure level in certain areas inside the pipe
sector [B.2] are obtained,

6. The optimal parameters of the spiral of a pipe sector with a cross-
section in the shape of a logarithmic spiral have been determined, at which the
highest values of the sound pressure level in certain areas inside the pipe sector
are obtained [B.4];

7. The influence of changing the number of rows of an acoustic barrier
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of the "Sonic Crystal" type on its efficiency has been numerically investigated
[B.8];

8. A basic structure and structural classification of an open type of
acoustic (noise-protective) barrier is presented [B.5-7].

The research was carried out by applying modern computer technologies,
which allows obtaining new results of practical importance. It should be noted
that the conversion of acoustic energy into electrical energy is a new
interdisciplinary scientific field associated with in-depth theoretical research and

practical orientation. In this sense, | highly appreciate the novelty of research in
habilitation.

5.2 Contributions to publications from the G7 and G8 groups.

The main results of this group are related to:

I.  Study of the acoustic characteristics of objects (G.7.1, G.7.2, G.7.4,
G.7.5,G.8.1,G.8.2,G.8.3,G.8.4,G.8.8, G.8.12).

The contributions consist of:

1. A 2D CFD model of the fluid processes taking place in an external
gear pump in an Ansys Workbench environment is proposed, suitable for the
study of vibrations and noise in the discharge pipeline caused?? by the operation
of the pump in the hydraulic power unit [G.7.1 and G.7.2];

2. A 2D model for estimating the acoustic performance of an acoustic
barrier with an absorption and semi-tubular transverse profile of the barrier
elements has been proposed [G.7.4 and G.7.9];

3.  The high-pressure zones in the half-pipe profiles in which elements
for generating electrical energy from acoustic noise may be placed have been
identified [G.7.4];

4. The change in sound pressure with distance from the acoustic
source has been determined for two types of acoustic barriers — a standard one
perforated with an absorption material and a new one made of half-tube
horizontal elements [G.7.5];

5. A 2D model is proposed for evaluating the acoustic characteristics of
a silencer, as well as the influence of its geometric dimensions on its noise
attenuation properties [G.8.3];

6. A 2D model for assessing the acoustic characteristics of a new type
of silencer elements has been proposed [G.8.4, G.8.8].

7. The influence of the position of the wings of a double-leaf door of a
semi-anechoic chamber on the acoustic characteristics of the through section of
the door has been investigated [G.8.1].

8.  The influence of additional elements placed near or on the walls in
order to change the acoustic characteristics of the room has been
investigated[G.8.2].
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9. The noise caused by the wheel-rail contact was experimentally
investigated [G.8.12].

Il. Study of the possibilities for storage and generation of electrical energy
[G.7.3, G.8.5].

The contributions consist of:

1. A 3D model has been proposed to evaluate the acoustic
performance of a kinetic energy accumulator. The results show that by
appropriate selection of the geometric dimensions of the kinetic battery (at the
same storage capacity, moment of inertia), there can be a significant reduction
in the radiated sound pressure level. In this case, up to 18 dB [G.7.3];

2. An algorithm and model in the environment of ANSYS® multilayer
PEGEEV (piezoelectric generators of electrical energy from vibrations) is
proposed, which allows modeling the different types of PEGEEV with unknown
characteristics of the bearing structure (beam) as a single-structure object and
presenting the studied sample as a two-layer/three-layer structure [G.8.5].

ll. Study of free and self-excitable oscillations in mechanical systems
[G.7.6, G.8.6, G.8.7, G.8.9, G.8.10, G.8.14, G.8.16, G.8.17].

The contributions consist of:

1. A 3D model of a disk in a COMSOL Multiphysics® environment is
proposed to evaluate acoustic and vibration characteristics. The model
determines its own acoustic and vibration frequencies. The results of the
numerical studies were validated with experimental results in terms of
eigenfrequencies and generated sound pressure level. The maximum error is
less than 10 % and for some cases less than 2 % [G.7.6].

2. A 3D model of a disc and rail subjected to transverse/longitudinal
force in an ANSYS environment is proposed to evaluate vibration characteristics
(frictional oscillations). The model determines the eigenvibrational frequencies
and frequencies of frictional self-excitation oscillations [G.8.6, G.8.10 and
G.8.14]. The results of the numerical studies have been validated with
experimental results in terms of eigenfrequencies. The maximum error is below
7 % [G.8.6].

3. A 3D model of a wagon wheelset and a wagon rail wheel in an
ANSYS Workbench environment is proposed for estimation of eigenfrequencies.
The model determines the eigenfrequencies under different types of boundary
conditions. The results of the numerical studies have been validated with
experimental results in terms of eigenfrequencies. The smallest maximum error
is less than 9 % for a free wheelset model, for other variants for some of the
eigenfrequencies the error reaches 16 % [G.8.7].

4 The influence of the elasticity of the support of a cantilever beam on
its first four eigenfrequencies has been numerically investigated [G.8.9].

5. The influence of vertical and axial forces applied to the free end pf a
cantilever beam on its first four eigenfrequencies has been numerically studied.
[G.8.17].
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' 6. The oscillations in a two-mass mechanical system excited by the
simultaneous action of frictional forces and a mechanism with a variable
translation ratio are investigated [G.8.16].

IV. Mechanics of vehicles (G.8.21, G.8.22, G.8.24, G.8.20, G.8.23, G.8.15,
G.8.18, G.8.19, G.8.13).

The contributions consist of:

1. A methodology for studying the influence of different speed control
systems on the throughput of traffic lights is proposed. A program has been made
to determine the influence of the parameters of cars and speed control systems
on the throughput of the traffic light system [G.8.21].

2. An algorithm and program for the automatic generation of differential
equation matrices for mechanical systems with a structure similar to that
presented in [G.8.22], with any number of unsprung masses, is proposed.

3. An algorithm and a program for automatic generation of the matrices
necessary to optimize the fuel efficiency of vehicles through the theory of
"Graphs" in a MATLAB® environment are proposed. [G.8.13]

4. A 3D model of a brake mechanism with a removable clamp is
proposed. Application results of the different boundary condition options that can
be applied to this type of braking mechanism and the results of numerical studies
with COSMOSWORKS® [G.8.20] are obtained.

B. A methodology for determining the malfunctions in the steering
system with hydraulic reinforcement type of gear rack is presented. On the basis
of the measured characteristics and parameters, the malfunctions that will occur
during the operation of the vehicle can be determined in advance [G.8.15,
G.8.19].

6. The smoothness of movement of an articulated bus driven by the third
axle under the action of kinematic and force disturbances has been studied
[G.8.23]. The deformation and stress state of the frame at the point of connection
with the rotating circle of the same system has been numerically studied [G.8.24].

7. The design features of steering systems with hydraulic reinforcement are
analyzed [G.8.18].
6. Relevance of contributions to science and practice

In the candidate's works, results have been obtained that enrich the existing
knowledge, have practical significance and can be the basis for technical
solutions. The latter is demonstrated by the six recognised utility model
applications submitted.

The significance of the works is evidenced by the large number of citations
under indicator D12 — 71 in refereed and indexed in world-famous databases.

7. Critical notes and recommendations

Some publications lack a clear definition of the current state of science and
technology and the resulting tasks.

The new results are usually based on the elimination of shortcomings in the

Review by Prof. N. Minchev, DS¢ Page 6 from 7



studies of the previous authors, which should lead to new results.
8. Personal impressions and opinion of the reviewer

My personal impressions are from the participation of Assoc. prof.
Nedelchev in the scientific forums within the "Days of Mechanics" of the Technical

University of Sofia, where he reported. | recommend him to actively participate in
"Mechanics' Days"

CONCLUSION

According to the Law on Professorship, candidates for "professor" must meet
the conditions defined in Art. 29. In the present case, the candidate Assoc. Dr.
Krasimir Nedelchev satisfies these conditions. According to Art. 1a (1) of the
Regulations on the Promotion of Professorship, the candidates for the academic
position of "Professor" must meet the relevant minimum national requirements
and the requirements of the higher education institution, according to Art. 1a (2).

The requirements under Art. 1.a (1) of the Regulations on the Promotion of
Professors and the Appendix thereto define a minimum number of points — 600
in the competitions for "professor". In the current competition, Assoc. Dr.
Krasimir Nedelchev reports 2168 points.

With the requirements of the higher school (TU-Sofia) on the basis of Art. 1a
(2) defines a minimum number of points 860. In the current competition, Assoc.
Dr. Eng. Krasimir Nedelchev reports 2168 points according to the requirements
of the Technical University of Sofia.

Obviously, there is a significant over fulfillment of scientific requirements.

The number of citations in refereed and indexed in world-famous databases
with scientific information is impressive.

With the introduction of scientific indicators, the evaluation of scientific
production is formalized, which should exclude the subjective factor. Therefore,
referring to the categorical scientometric indicators, evaluating in essence the
scientific output of the candidate and evaluating it highly, | allow myself to
propose the occupation of the academic position of "Professor" by Assoc. Prof.
Dr. Krasimir lvanov Nedelchev in the specialty "Applied Mechanics" in the
professional field 5.1 Mechanical Engineering.
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