PEUEH3UA

MO KOHKYpC 3a 3aeMaHe Ha akafgeMudHa gnbXHOCT npodecop” no
5.1 MaLwwuHHO uHXxeHepcTBo, MpunoxHa MexaHuka,

obsseH B [1B, Op. 103 oT 06-12-2024 rof,

c kaHaunpaTt: Kpacumup MBaHoB Hepgenyes, A-p, AOUEHT

PeueHseHT: Muxann JamsaHoB Togopos, A-p, npodecop

1. O6wm nonoxeHus u GuorpacpuyHu gaHHU

Hou. Kpacumunp Hegenyes ce e aunnomwupan npe3 1999 r., kato
MawuHeH uHxeHep B TY-Codmsa, cneumnanHocT , TpaHCnopTHa TeXHUKa W
TexHonorun®. MNpes 2007 r. kKaHAMAATHLT YCMNELUHO 3aluuiaBa auceprauus
BbB TY-Codumsa 3a nonyvasaHe Ha OHC ,noktop“ Ha Tema: ,M3cneaBaHe
Ha OWHaMWUYHUTE MpoLEecH Npu CbuYneHeH aBTobycC 3aaBWKBaH OT TpeTaTa
oc. lMpe3 2001 r. e HasHayeH 3a acUCTEHT BbB kaTeapa ,[Buratenu,
aBTomMobunHa TexHuka u Tpancnopt. OT 2005 pa 2007 r. e crapluu
acucTteHT, a ot 2007 o 2011 e rmaBeH acuCTeHT B cbliaTa kateapa. OT
2011 r. e Ha paboTa kaTo rnaBeH acucTeHT B kategpa ‘MexaHuka“. OT
2013 r. go cera e OoueHT B KaT. ,MexaHuka“. B nepuoaa ot 2019 no 2024
r. e oun pbkoBoauten Ha kart. ,MexaHuka“. B MomeHTa € [ekaH Ha
dakynTteta no TpaHcnopT npu TY-Codus.

KoHkypcbT € o0b6siBeH no npeanoxeHne Ha KC Ha kartepgpa
,MexaHuka“ (Mpotokon Ne11/15/10/2024 r.), P®C Ha ®akynteta no
TpaHcnopT (MpoTkon Ne Ne14/21.10.2024 r.) n AkageMnyHus CbBeT Ha TY-
Codusa (Mpotokon Ne9/30.10.2024 r.). ObsBaTa 3a KOHKypca €
nybnukysaHa B [bp>kaBeH BeCTHUK B 6p.103 ot 06.12.2024 r. Ha cauTta Ha
TY-Cochuma nHpopmauusa 3a KOHKypca MOoXe Aa Ae BUAu Ha NUHKa:
http://konkursi-as.tu-sofia.bg/index.php?p=zad&sp=profesor

2. O6wWo onucaHue Ha NpeacTaBeHUTe MaTepuanu

KanaugatsbT € npeacrtaBun 3a peueHsupaHe obuwjo 54 Hay4yHu
Tpyaa, 10 HayuHu nyGnukauuy B HayYHU U3faHus, KOUTO ca pedpepupaHu
W  VHOEeKCMpaHW B CBETOBHWTE 6a3n  JaHHW, pPaBHOCTOMHM  Ha
XabuUNUTauMoHeH Tpya, 7 HaydyHu nyGnukauum, KouTo ca pedepupanHn u
MHOEKCMpaHW B CBeTOBHWUTE 6a3u daHHu, 32 HayyHu nybonukauun B
HepedeprpaHn CMCaHUA C Hay4HO peueHsvpaHe, 5 Hay4Hu nydnvkauumn
B CMMCaHUS C MMNaKT dpaktop unu ¢ umnakt paHr (SJR Ha Scopus), 2
y4yebHu nocobusi, cnucbk Ha 13 Hay4yHouscnenoBaTeNCKn paspaboTku n 6
naTeHTa 1 None3Hn Moaenn u3BbH AncepTaunoHHNA Tpya 3a nony4yaBaHe



Ha OHC ,goktop“ u Ha Hay4yHOTO 3BaHue ,AoueHT . [lMpuemam 3a
PEeLEH3NnpaHe BCUYKN NpeacTaBeHn Hay4Hu Tpyaa.

[ybnukaumute no koHKypca moraT ga ©6baaT rpynupaHu KakTo
crnepBa: S cratuu ca oTnevaTaHu B MexayHapoaHu cnucanHus c IF, 12
nyénukaumm ca otnevataHn B CNMCaHWUSA, UHOEKCUpaHU B CBETOBHU 6asu
AaHHW Ha Scopus, 5 nybnukaumm ca oTneyaTaHu B CcCOOpHMLM OT
KOH(pepeHumn, MHAEKcMpaHn B CBETOBHM 6a3m gaHHM Ha Scopus, 6
nybnvkaumm ca nybnukyBaHn B HepedepupaHu CIUcaHus ¢ HayyHo
peueH3upaHe n 26 nyonukaumm ca otnevaTtaHum B cOopHuuM goknagu ot
KOH(pepeHUMn C Hay4yHO peLeH3npaHe.

B npegcraBeHnte nybnukauun gou. HepenveB wvma 4
camocTtoaTenHuTe nydnukauumn, B 5 nyénukauum e ¢ eguH cbastop, B 10
nybnukaumm e c geama cbaBTopy U B 25 nybnukaumm € C noseve
cbasTopu. [Npensua kBanugukauuaTa n onuta Ha KaHAuaaTa, U3BECTHU
Ha pEeLEH3eHTa, cynTaMm, Ye HEroBUAT NPUMHOC B paboTuTe, B KOUTO €
CbaBTOp € Han-Mariko paBHOCTOEH Ha ocTaHanuTe.

B npunoxeHata cnpaBka 3a HayyHouscriegoBaTernickata WU
NPUNoXHa AerWHOCT Ha kaHaupaTta ce Bwxga, ye gou. Hepenyes e 6un
pbKoBOAUTEN HaA 2 HayyHouscnegoBaTenckm npoekta. W fBata ca
dpuHaHcuparm ot HUC Ha TY-Codusi. OcBeH ToBa fou. Hepenyes e buna
yneH Ha konektmB Ha 11 pgoroBopa, 10 OT TAX C HaUMOHAIHO
domHaHcupaHe.

OT npeactaBeHNTe TPYAOBE NO KOHKypca ce Bmxaa, ve
- no nokasatena B4 (xabunutauuoHeH Tpya — HayvHu nybnukaumu
(He no-manko ot 10) B usgaHnsi, KOUTo ca pedepupaHn n NHAEKCNpaHn B
CBETOBHOM3BECTHWN 6a3n gaHHM ¢ Hay4YHa MHdopmauus) gou. Hependes e
npeactasun 10 ny6nukauuu. Mpu muHumaneH G6pon Toukn 100, ToukuTe
Ha KaHgmpaTta ca 153;

- no nokasaten [, B KOWNTO MUHUManNHusST 6Gpon Toukn e 250,
kaHonaaTbT uma 319 Touku;

- no nokasaten [I, B KOWTO MWHMMANHUAT Opon TOYKM € 100,
kaHanaaTbT uma 710 TouKuM;

- no nokasaten E, B KOWTO MuHUManNHuAT 6Gpon Toukn e 220,
KaHAnMAATLT UMa 426 TOYKM,

- no nokasaten X, B KOWTO MUHMUMAnNHuaT OGpow Toukm e 120,
kaHAnAATLT uma 490 TouKM,

- no nokasaten 3, B KOWTO  MuHWManHuaT Gpon Toukm e 20,
KaHAnAaTbT uma 20 TOYKU.

OyeBMAOHO KaHAMOATBLT € M3NBbAHWA W NPEU3NbAHU  MHOTOKPAaTHO
MUHUManNHWTE HauuoHanHW W3WckBaHMa 3a nonyyasaHe Ha All
,npodecop” B obnact 5 TexHU4eckn Hayku, NpohecnoHanHo HanpasneHu
5.1 MalUMHHO NHXEHEPCTBO.



3. Obwa xapakrepucTUKa Ha HayyHou3crneaoBaTenckKara u
Hay4yHonpunoxHaTta AeMHOCT Ha KaHauaaTa
- F'pyna B: xabunumayuoHeH mpyd — no Hero uma 10 nybnukauuu B
CBETOBHUTE 0asn fdaHHW. ybnukauumute ca NOCBETEHW HA OCHOBHUTE
N3TOYHULM Ha LWYM OT pasfiMyHM TPaHCNOPTHU cpeacTBa (aBToMOOUINEH,
XenesonbTeH 1 Bb3ayLleH TpaHnopT). lNpeacTtaBeHo e Bb3AeNCTBUETO HA
aKyCTUYHUSA LUYM BBbPXY YOBELLUKOTO 34paBe U MEpKMTE, KOUTO BOAAT 4O
HamansiBaHe Ha HMBOTO My. 3crneaBaHoO € M3MEHEHMETO Ha HMBOTO Ha
3BYKOBO HansiraHe B XapakTepHW 30HU OKOMO eneMeHTU OT akyCTu4Ha
bapuepa. [peactaBeHn ca maTepuanuTe, OT KOWTO Ce€ u3rpaxaar
aKyCTU4HUTE BGapuepu U OCHOBHWUTE BUOOBE KOHCTpyKuuu. lNMpeactaBeHu
ca U CbBpEMEHHUTE TEHAEHUMW 3a HamansBaHe Ha aKyCTUYHUA LWyM,
NMPUYNHEH OT MPEBO3HW cpeacTBa. [lpeanoxeHm ca HanW-NoAXoAALWN
anTepHaTMBM 3a NpeBO3, KOUTO gna yAaosnersopsBsar KaKTo
TPaHCMNOPTHUTE PUPMKU, Taka W M3UCKBaAHMATA Ha noTpebuTtenute Ha
TPaAHCMOPTHMU YCIyru.
-Fpyna
e HayyHu nybnukauuu e usdaHusi, uHOekcupaHa 8 ceemosHu ba3sa
OaHHu [.01 — 0.7]: B ctatum .01 e HanpasBeHO MoAelMpaHe C
noMoLyTa Ha m3uyucnuTenHata amHammka Ha dnyuwaute (CFD) Ha
npouecuTe Ha nNOTOoKa Ha BbHWHA 3bOHa nomna. Llenta Ha
paspaboTteHnsa asynamepeH CFD moaen e aa ce n3sbpLlUM YUCIEHO
n3cneaBaHe 3a noJflyyaBaHe Ha OCHOBHUTE XapakKTepUCTUKM Ha
nebuta Ha nomnaTta, 0oco6eHO CKOpOCTTa Ha MOTOKa Kato (PyHKLMA
Ha HansAraHeTo M CKOPOCTTa Ha MOTOKa KaTo PYHKLMA Ha BPEMETO.
.02 npenctassa pesyntatute OT eKCNepuMeHTanHo uscnegsaHe Ha
HMBOTO Ha 3BYKOBO HandaraHe (SPL), npuynHeHO OT xuapaBiinyeH
arperaTt ¢ BbHWHa 3bO6Ha nomna. M3cneasaHeTo € NpoBeneHO CbC
cneunanHo  paspaboteHa  nabopaTtopHa  ekcnepumeHTanHa
ycTaHoBKa, ©OasnpaHa Ha obuwa apxutektypa, u3nonssaHa B
XnapasnuyHuTe cunosu arperatu. [lonyyeHUTe ekcnepuMeHTanHu
pes3ynTaTtu ca NpeAcTaBeHn nod opmarta Ha amnianTyaHN YeCTOTHU
XapaKTepUCTUKN, KOUTO Ce CpaBHABAT B CbOTBETCTBUE C MnaHa Ha
ekcnepumenTa. Paborata [.03 e wuscneaBaHo BNUAHWETO Ha
reomMeTpusita Ha LieHTpasnHaTa 4acT Ha KnHeTuyHarta 6atepusi Bbpxy
KOJNIMYECTBOTO aKymynupaHa eHeprus 1 HUBOTO Ha U3NBbYBAHOTO OT
HEeA 3BYKOBO HansiraHe. WacnegsaHeto e peanusupaHo ¢ 3D
CTPYKTYpHO-akyCTMueH mogen B cpepgata Ha COMSOL
Multiphysics®. N3cnegsaHn ca Bb3MOXHOCTUTE 3a HaMmansBaHe Ha
HWBOTO Ha 3BYKOBO HansiraHe npwv 3anassaHe W/wunv ysenv4yasaHe Ha
KMHeTMYHaTa eHeprus Ha Oartepusata npu 3anassaHe Ha
MbpBOHayanHata maca Ha obekta. Bb3 ocHOBa Ha KONMW4YECTBOTO
CbXpaHEeHa eHeprusi 1 HUBOTO Ha 3BYKOBO HamnsraHe, M3nb4saHo OT



KnHeTuyHaTa batepus, ca onpeaeneHn reomeTpuyHn opmMu ¢ Han-
A00po npefAcTaBsAHe NO OTHOLLIEHWE Ha Te3n napameTpu. Pabotute
.04 v .05 ca npeanoxeHn HOBWM NACUBHW TPaAHCMOPTHU LUYMOBW
Bapuepu ¢ BUCOKO HMBO Ha HamansBaHe Ha oTpaseHus LWym. Ypes
YncneHa cumynaunsa n eKCnepumMmeHT ca BanuaupaHu pesynrtatuTe B
Tesan paboTm W e HanpaBeH aHanuM3 Ha pasnpeaeneHueTo Ha
akycTuyHata eHeprua B 6nms3oct ao wuscneasaHute bGapuepu. B
nscnegsaHeto .06 ca wuscnegBaHn CTPYKTYpHM Bubpauum Ha
ONpPOCTEH AUCKOB MOAEN Ha »Xene3onbTHO koneno. 3cneasaHeTo e
N3BBLPLUEHO HA MOAEN C KpanlHW eneMeHTU Ha AUcKa C nomoLlyta Ha
codptyep COMSOL. C ekcnepumeHTanHa noctaHoBka ca NpoBepeEHN
yncneHute pesyntatu. Bb3 ocHoBa Ha pesyntatute € npoBepeH
MeToj 3a uaeHTUdUuUMpaHe Ha CTPYKTYpHUTE BUBpaumnmn Ha aucka v
LUYMOBOTO MU3NbYyBaHE M Ca HarnpaBeHW MNOMEe3HU 3a NHXeHepHaTta
npaktuka 3akniodeHna. Ctatuata .07  pasrnexga asToXupute,
Kato ce Habnara Bbpxy MUCTOpUATA Ha TAXHOTO KOHCTpyupaHe,
passutve, MNpUNoOXeHwe, nNpPUMHUMNM Ha noneta, OT KaksBwu
KOMMOHEHTU Ce CBbCTOAT W npegumcTBaTta UM npea  apyrute
netaTtenHu anapartu.

HayyHu nybnukayuu e HepegepupaHu u3daHus C Hay4Ho
peueHsupaHe [.08- I.32]: B pabotute .08 n .09 ce mscnenea
BNUSAHNETO Ha MNOMNOXEHUETO Ha ENEMEHTN NOCTaBeHU B BrN3ocCT Ao
CTEHUTE, BKIIOYUTENHO ABYKpWUSa BpaTa B XUMULWHA U NPOMULLNEHN
nomMewleHns. AHanuavpaHu ca pesynratute WU ca OueHEHU
aKyCTUYHWUTE XapaKTepuUCTUKM Npu uscnegsaHuTe BapuaHtu. B .10
€ NpeAcTaBeH OCHOBEH anropuTbm 3a paboTa npu NPOEKTMPAHEe Ha
LLYMO3arnyLMTeNHN yCTPOMCTBa 3a BEHTUNALMOHHM cucTemu. B
pabotute .11 1 .15 e cMHTE3MPAHO N U3NUTAHO HOBO €(OEKTUBHO
pELLEHNE 3a CHWXaBaHe Ha LyMa OT KOHTaKTa koneno-penca B
Manky obemn OKOMo TPaHCMNOPTHOTO CPeACTBO B 3aKpuTu obemu
(TyHenu, MeTpocTaHuumn, NOKpUTK cnupkn u rapu). B paborata .12
€ MpeacTaBeHO YUCNEHOTO MoAenupaHe Ha Nue30oenekTPpUYHN
reHepaTopu Ha enekTpuyecka eHeprus OT Bubpauum B cpeaa
ANSYS®. Pabotute .13, .14, .15, .16, .17, .18, .21, .23,
24 n .32 ca NOCBETEHW HA YUCMEHO WU €eKCnepuMeHTanHo
n3creaBaHe Ha pasfMyHU BMAOBE TPENTEeHUs Ha MexaHW4HW
cUCTEMU U enemeHTu ot Tax. B pabotute .29 1 .31 e uscneasaHa
nraBHOCTTa Ha [ABWKEHWETO Ha MHOrMo3BEHHW TPaHCMNOPTHU
cpeacTtBa. Pabotute .27 n .30 ca cBbp3aHn C U3CNeaeaHEToO Ha
HanperHatoto M AedOpMaLUMOHHO CbCTOSiHWE Ha €eneMeHTU OT
MbTHU TPaHCNOPTHW cpeAcTBa. EaHa cuctema 3a MOHUTOPUHT Ha
CbCTOSIHUETO Ha KOPMWIIHM cuUcTeMU U JadeHa B pabotute .22 u
[.26. Pabotata [.19 e nocBeTeHa Ha €KCNnepumeHTanHo



nscnegBaHe Ha LWyma, npegusBuMKaH OT KOHTAKTa Komnesno-penca.

HanpaBeHu ca namepBaHua Ha rpanaBocTTa MO NOBBLPXHOCTTA Ha

TbpKansHe Ha pencata WU ca YCTaHOBEHW HMBATa Ha 3BYKOBO

HanaraHe npu [OBMXEHWE Ha KOMoOC C MOCTOsIHHA CKOPOCT.

Pabotute .20 n 28 ca cBbp3aHM C MeToaM 3a ONTUMU3ALMSA Ha

ABVKEHMETO Ha TPaHCMOPTHUTE cpeacTBa.

- Fpyna 3: nybnukayuu e cnucaHus ¢ umnakm akmop u umnakm
paHe [3.1 n 3.2]. U3cnepgBaHuaTta B 3.1 1 3.2 npegnaraT peLieHUs Ha
NUE30ENEKTPUYECKN eNeMEHTU 3a NPUNOXEHUA 3a cbbOunpaHe Ha eHeprus
3a €NEKTPOHHN YCTPOMCTBA C HAUCKA KOHCYMaLUs Ha eHeprus.

KaHanpatsT € npeactaBun cnmvcbk ¢ 13 HayyHO-U3cnegoBaTeNCKU
npoekrta. B agBa 10 TAX € 6un pvkoBoguTen. Tpu ca dmHaHcupanu ot HAC
Ha TY-Codusa, a ocTaHanute ca ¢ HAaUMOHANHO oMHaAHCUpaHe.

[ou. HegenyeB e npencrtaBvn ABe 3asBKW 3a NAaTeHT U 6 NoOnesHu
mMogena.

bun e HayyeH pbKkoBOAUTEN HA €4AWH 3aALNTUN AOKTOPAHT C TeMa B
obnacTtTa Ha KOHKypca.

4. OueHkKa Ha negarorunyeckarta noarotToBka U AeUMHOCT Ha KaHAuaaTa

MNpe3 nocnegHuTe Tpu roguvHu pou. Hepenues e Boaun obuwo 5
YHUBEPCUTETCKN Kypca, YeTupu 3a obpasoBaTtenHarta creneH ,6akanasbp”
N eAVH 3a CTeneHTa ,MmarucTbp” B cneumManHocTute , TpaHCcnopTHa TeEXHUKa
n TexHonoruu®, OUTY, KOTM“, TEAE®, ,ATOT*, BET®T" n ,TXTC". ABTOp
e Ha 2 y4ebHM pbKOBOACTBA. YyacTBan € B pa3paboTBaHeTo Ha y4yebHuTe
nnaHoee 3a OKC ,Gakanasbp“ W ,MarucTtbp® Ha cneuvanHoctTute
,TpaHCMNopTHa TexHuMKa Wu TexHonorun“, ,ABMauUMOHHA TEexXHUKa W
TexHonoruun“, ,AepoKOCMUYECKO UWHXeHepcTBO“ U ,TexHonorus u
ynpaBneHue Ha TpaHcnopTa“. M3Haca cu nekuunte npen CTyAEHTUTE Ha
MHOro 406po NPodECMOHANHO paBHULLE W Ha AOCTbMEH €3UK MNON3BanKM
CbBPEMEHHN MyNTUMEAUNHN cpeacTtea. [lon3Ba ce C yBaxeHue u OT
CTYAEHTUTE 1 OT Npenogasartenurte Ha dakynTera.

5. OCHOBHM Hay4YHU U HAY4YHOMPUNOXHU NPUHOCH

Mpuemam cnegHUTe HayyHW, HAYYHOMPUIOXHM W NPUNOXHU NPUHOCH,
KaTo rm npuyncnaBam KbM CrieaHUTE rpynu.

- doka3saHe C Hosu cpedcmea Ha CbWecmeeHu HO8U cmpaHu Ha
geye cbluecmsysalju HayyHu obnacmu, npobremu, meopuu, Xurnomesu:
Tpyoose 3.1 u 3.2 npepnaraT HOBM peELUEHUS Ha NUE30ENeKTPpUHECKN
eneMeHT! 3a NpUNoXeHust 3a cbbupaHe Ha €eHeprns 3a eNeKTPOHHU
yCTPOWCTBA C HWUCKA KOHCymMauusi Ha eHeprus. B pabotara r12 e
NpeAcTaBeHo MofenvpaHe Ha NUE30EeNEeKTpUYHN  reHepartopn  Ha
enekTpu4ecka eHeprusi ot sudpaumn.



- Cb30asaHe Ha HO8U Knacugukayuu, Memoou, KOHCMPYKUUU,
mexHonoauu:

Tpynose .01, .03, .04, .05, .10, .11, .13, r.14, r.16, r.17, r.18,
19, .21, 123, r.24, r27, r.29, r.30, r.31- npeanoxeHn ca HOBU
MOAENN 3a 4YUCMNEeHO Wu3cnefBaHe Ha aKyCTUYMHUTE W BMOpaLMOHHU
XapakKTepUCTUKN Ha pasNUYHU eneMeHTW OT TpaHchnopTHaTa W
XxngpaesnuyHata TexHuka W TpaHcnopTHata WHdpacTykTypa. Tpyaose
.02, .04, .05, r.08, r.o9, r.11, r.13, r.14, r.15, r.19 — HanpaseHu ca
HaTYpHWU eKCNEePUMEHTU 3a BanugupaHe Ha NpenrioXeHuTe no-rope HoBwu
moaenn. Tpyaose .20 u .28 — npeanoXxeHn ca MeToam 3a onTUMM3aLms
Ha OBWKEHMEeTO Ha TpaHcnopTHuTe cpencTtea. Tpyaose [.22 n .26 —
npeanoXxeHn ca MeToauka 3a wuaeHTudukauusi Ha CbCTOSHWETO Ha
KOPMUNHW ypeadu ¢ XxnapasnuyHO yCunBaHn U cuctema 3a MOHUTOPUHT Ha
Tesun ypenou.

- rnonyyasaHe Ha nomebpoumMernHu ghakmu:

Tpynose .07 n .25.

MpencrtaBeHn ca pokasaTtenctea 3a 71 uuTMpaHus B CnuvcaHusa U
cOOpHMUN C HAYYHU TPyaOBE NHOEKCUPaHU B Scopus. TpuaeceT 1 WecT oT
UMTUPaHMATA B CBETOBHUTE 6asa OaHHM ca OT 4YyXXAECTpaHHW y4yeHwu, C
kouTto aou. Hegenyes He e paboTun HUKOra U He ro No3HasaT NIUYHO.

MpeactaBeHun ca CbLUO ABe 3aABKW 3a NaTeHT 1 6 nones3Hn moaena.

6. 3HAYMMOCT Ha NPUHOCUTE 3a HayKaTa MU NpakTukaTa
lNocoyenunte NPUHOCK onpenenam KaTo 3HaYVIMKN 3a
Hay4YHou3cnegoBaTenckaTa v npenogasaTesnckata gemHocT Ha dakynTeTa
no TpaHcnopT n Ha TY-Codus. [lokasaTencTso 3a ToBa ca nybnukauuute
c IF n SJR, KaKkTo 1 UUTMpaHMATa B cBETOBHUTE 6asa gaHHWU Scopus.
CnaseHun ca 1 ca npensnbiHEHN U3NCKBAHUATA 3a KONMMYECTBEHUTE
nokasaTtenu Ha kputepunute Ha TY-Codus 3a 3aemaHe Ha Afl ,npodecop”.

7. KpUTU4HM Oenexkun un npenopbku

Hamam cepunosHu 3abenexku v npenopbku KbM npeactaBeHuTe
MaTepuanu.

OTHOCHO UMTUpaHUATa UMam criegHaTa 3abenexka: 6u cnensano
Aa ce u3bareaTt T. Hap. ,KPbCTOCAHW“ uMTUpaHusA. ToBa ca UWTMPAHUA
12.2.1.2 n 12.2.2.3 Ha Tpyaa B.02, 12.3.1.4 n 12.3.2.5 Ha Tpyaa B.03 u
12.10.3.29 n 12.10.5.31 Ha Tpyaa B.10. Owe noBevye 4e KaHANAATHLT €
npeacTaBun AocTaTbyeH 6pon HanbiHO HE3aBUCUMW LIMTUPAHUSA, C KOUTO
NOKpUBa W HAAXBbPMS MUHUMANHUTE N3NCKBAHWUA B Touka [.

Bux npenopbyan Ha gou. HepenuyeB pa usgage yvyebHuk no
ANCLMNNUHWUTE, No KouTo Boam nekumm B TY-Codous.



8. JIn4uHM BneyaTneHMs 1 cTaHOBUILE Ha peLieH3eHTa

MosHaBam fou. Kpacumnp Hegenyes ot MHOro roguHu, Hail-Hanpea
kaTo AokTopaHT B kaT. [IATT, a B nocneacTeue kaTo npenojasaTen, YneH
Ha ®akynTeTHUs cbBeT Ha PakynTeTa NO TPAHCMOPT, PbKOBOAWUTEN Ha
kaT."MexaHuka“ u cera kato [ekaH Ha ®T. MpucbcTBan CbM Ha HEroBm
U3ABN Ha pasnnyHM Hay4yHu PopyMn, CbBMECTHO cme paboTunu B
,2HaunoHanHus ueHTbp no MexaTpoHMKa MU 4Yuctm TexHonoruv“ . [ou.
Henenues BuHaru e femoHcTpupana epyavums v KOMNeTEHTHOCT. BuHaru
€ 01N OT3NBYMB N YECTEH B OTHOLLEHWATA CU C KONErmTe.

3AKINMKOYEHUE

3HaYMMUTE HayYHU, HAYYHOMPUIOXHW W MPUMNOXHU MNPUHOCK Ha
KaHouaaTa, nyonukyBaHWTe Hay4YyHU TPYyAOBE B MPECTUXKHW CrMcaHua u
KoHdepeHunmn ¢ IF un SJR, MHOrobporHUTE UUTMPaHMA, YCNeLHo
3alUNTUNNAT AOKTOPaHT ¥ AbJiroroguliHaTa ycnewHa npenojaBaTtencka
AEeVHOCT MU AaBaT OocHoBaHwe ybeaeHo ga npegnoxa gou. A-p Kpacumup
MBaHoB Hepenyes fa 3aeme akagemMuyHaTa AfbXHOCT ,npodecop” B
npodhecnoHanHoTo HanpasneHve 5.1 , MalUMHHO WHXEHepcTBO “ MO
crneunanHocTTa ,[1punoxHa mexaHuka“.
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REVIEW

For the competition for the academic position of "Professor" in

5.1 Mechanical Engineering, Applied Mechanics,

announced in the State Newspaper, Issue 103 from 06-12-2024.
Candidate: Krasimir lvanov Nedelchev, PhD, Associate Professor

Reviewer: Michael Damyanov Todorov, PhD, Professor

1. General Provisions and Biographical Data

Assoc. Prof. Krasimir Nedelchev graduated in 1999 as a mechanical
engineer at the Technical University of Sofia, specializing in "Transport
Engineering and Technologies". In 2007, the candidate successfully
defended his dissertation at the Technical University of Sofia for the
degree of "Doctor" on the topic: "Study of Dynamic Processes in an
Articulated Bus Driven by the Third Axle." In 2001, he was appointed as
an assistant at the Department of "Engines, Automotive Technology,
and Transport." From 2005 to 2007, he was a senior assistant, and from
2007 to 2011, he was a chief assistant in the same department. Since
2011, he has been working as a chief assistant in the Department of
"Mechanics." Since 2013, he has held the position of associate
professor in the Department of "Mechanics." From 2019 to 2024, he
was the head of the Department of "Mechanics." Currently, he is the
dean of the Faculty of Transport at the Technical University of Sofia.
The competition was announced upon the proposal of the Council of the
Department of "Mechanics" (Protocol No. 11/15/10/2024), the Council of
the Faculty of Transport (Protocol No. 14/21.10.2024), and the
Academic Council of the Technical University of Sofia (Protocol No.
9/30.10.2024). The announcement for the competition was published in
the State Newspaper, Issue 103, on 06.12.2024. Information about the
competition can be found on the website of the Technical University of
Sofia via the link:
http://konkursi-as.tu-sofia.bg/index.php?p=zad&sp=profesor

2. General Description of the Presented Materials

The candidate has submitted a total of 54 scientific works for review,
including 10 scientific publications in peer-reviewed journals indexed in
global databases, equivalent to a habilitation thesis, 7 scientific
publications that are refereed and indexed in global databases, 32
scientific publications in non-refereed journals with scientific review, 5
scientific publications in journals with an impact factor or impact rank
(SJR on Scopus), 2 educational materials, a list of 13 research and
development projects, and 6 patents and utility models outside of the
dissertation work for obtaining the academic title "Doctor" and the



scientific position "Associate Professor." | accept all the submitted
scientific works for review.

The publications for the competition can be grouped as follows: 5
articles are published in international journals with an impact factor (IF),
12 publications are published in journals indexed in global databases on
Scopus, 5 publications are published in conference proceedings
indexed in global databases on Scopus, 6 publications are published in
non-refereed journals with scientific review, and 26 publications are
printed in conference proceedings with scientific review.

In the presented publications, Assoc. Prof. Nedelchev has 4 solo
publications, 5 publications with one co-author, 10 publications with two
co-authors, and 25 publications with multiple co-authors. Given the
qualifications and experience of the candidate, known to the reviewer, |
consider his contribution to the works in which he is a co-author to be at
least equivalent to that of the others.

The attached reference on the candidate's research and applied
activities shows that Assoc. Prof. Nedelchev has been the leader of 2
research projects, both funded by the Research Fund of the Technical
University of Sofia (TUS). Additionally, Assoc. Prof. Nedelchev has
been a member of the team on 11 contracts, 10 of which were
nationally funded.

From the presented works for the competition, it can be seen that:

- For indicator B4 (habilitation thesis — scientific publications (at least
10) in journals that are refereed and indexed in globally scientific
databases), Assoc. Prof. Nedelchev has submitted 10 publications. With
a minimum required score of 100, the candidate has 153 points.

- For indicator G, where the minimum score is 250, the candidate has
319 points.

- For indicator D, where the minimum score is 100, the candidate has
710 points.

- For indicator E, where the minimum score is 220, the candidate has
426 points.

- For indicator Z, where the minimum score is 20, the candidate has
20 points.

Obviously, the candidate has met and exceeded the minimum national
requirements for obtaining the academic position "Professor" in the area
5 Technical Sciences, professional field 5.1 Mechanical Engineering.

3. General characteristics of the candidate’s scientific research
and applied scientific activity
- Group B: habilitation work — 10 publications in global databases.
The publications are dedicated to the main sources of noise from
various transport vehicles (automobile, railway, and air transport).
The impact of acoustic noise on human health is presented, along
with measures that lead to its reduction. The variation in sound
pressure levels in typical zones around elements of acoustic



barriers is examined. The materials used to design acoustic
barriers and the main types of designs are presented. Modern
trends in reducing acoustic noise caused by vehicles are also
discussed. The most suitable alternatives for transportation are
proposed, which satisfy both transportation companies and the
requirements of transport service users.

Group C:

« Scientific publications in journals indexed in global databases
[C.01 = 0.7]: In article C.01, a computational fluid dynamics (CFD)
model is used to simulate the flow processes of an external gear
pump. The goal of the developed 2D CFD model is to conduct a
numerical study to obtain the main characteristics of the pump's
flow rate, particularly the flow velocity as a function of pressure
and the flow velocity as a function of time. Work C.02 presents the
results of an experimental study on the sound pressure level
(SPL) generated by a hydraulic unit with an external gear pump.
The study was conducted using a specially developed laboratory
experimental setup based on the general architecture used in
hydraulic power units. The experimental results are presented as
amplitude-frequency characteristics and compared according to
the experimental plan. Work C.03 investigates the impact of the
geometry of the central part of a kinetic battery on the amount of
accumulated energy and the level of emitted sound pressure. The
study was conducted using a 3D structural-acoustic model in the
COMSOL Multiphysics® environment. The possibilities for
reducing the sound pressure level while preserving or increasing
the kinetic energy of the battery, while maintaining the initial mass
of the object, were explored. Based on the amount of stored
energy and the sound pressure level emitted by the kinetic
battery, geometric shapes with the best performance in terms of
these parameters were identified. Works C.04 and C.05 propose
new passive transportation noise barriers with a high level of
reflected noise reduction. Numerical simulations and experimental
validations were performed, and an analysis of the distribution of
acoustic energy near the studied barriers was made. Work C.06
investigates structural vibrations of a simplified disk model of a
railway wheel. The study was conducted using a finite element
model of the disk in COMSOL software, and the numerical results
were verified with an experimental setup. Based on the results, a
method for identifying the structural vibrations of the disk and
noise radiation was verified, and useful conclusions for
engineering practice were made. Article C.07 discusses
autogyros, focusing on their history of design, development,
applications, flight principles, components, and advantages over
other aircraft.



« Scientific publications in non-refereed journals with scientific
peer review [C.08 - C.32]: Works C.08 and C.09 examine the
impact of the positioning of elements placed near walls, including
double-wing doors in residential and industrial spaces. The results
were analyzed and the acoustic characteristics of the examined
variants were evaluated. Work C.10 presents a basic algorithm for
designing noise-reducing devices for ventilation systems. In works
C.11 and C.15, a new effective solution for reducing wheel-rail
contact noise in small volumes around vehicles in enclosed
spaces (tunnels, metro stations, covered bus stops, and stations)
was synthesized and tested. Work C.12 presents numerical
modeling of piezoelectric energy harvesters from vibrations in the
ANSYS® environment. Works C.13, C.14, C.15, C.16, C.17, C.18,
C.21, C.23, C.24, and C.32 focus on numerical and experimental
research of various types of oscillations in mechanical systems
and their components. Works C.29 and C.31 explore the
smoothness of movement of multibody transportation vehicles.
Works C.27 and C.30 are related to the study of the stressed and
deformation states of components from road transportation
vehicles. A system for monitoring the condition of steering
systems is described in works C.22 and C.26. Work C.19 is
dedicated to experimental research of noise caused by wheel-rail
contact. Measurements of roughness on the rolling surface of the
rail were taken, and the sound pressure levels during the
movement of the wheel set at constant speed were determined.
Works C.20 and C.28 are related to methods for optimizing the
movement of vehicles.

- Group Z: Publications in journals with impact factor and impact
ranking [Z.1 and Z.2]. The studies in Z.1 and Z.2 propose
solutions using piezoelectric elements for energy harvesting
applications for low-power electronic devices.

The candidate has provided a list of 13 research projects. He was the
leader of two of them. Three are funded by the National Science Fund
(NSF) of the Technical University of Sofia, and the others are nationally
funded.

Assoc. Prof. Nedelchev has submitted two patent applications and six
utility models.

He was the scientific supervisor of one PhD candidate who defended
their dissertation on a topic related to the field of the competition.

4. Evaluation of the candidate’s pedagogical preparation and
activity

In the past three years, Assoc. Prof. Nedelchev has taught a total of 5
university courses, four at the bachelor’s level and one at the master’s
level, in the fields of "Transport Engineering and Technologies," "DIT,"
"KPTP," "TEAE," "DTOT," "VETFT," and "THTS." He is the author of 2



textbooks. He has also participated in the development of curricula for
both bachelor's and master's degrees in the fields of "Transport
Engineering and Technologies," "Aviation Engineering and
Technologies," "Aerospace Engineering," and "Technology and
Transport Management." He delivers lectures to students at a very high
professional level, using clear and accessible language, and
incorporates modern multimedia tools. He is well-respected by both
students and faculty members at the Faculty.

5. Main scientific and applied scientific contributions:

| accept the following scientific, applied, and practical contributions and

categorize them into the following groups:

- Proving significant new aspects of existing scientific fields,

problems, theories, hypotheses with new means: Works Z.1 and
Z.2 propose new solutions using piezoelectric elements for energy
harvesting applications for low-power electronic devices. In work
G.12, a model is presented for piezoelectric energy harvesters
from vibrations.

- Creating new classifications, methods, designs, technologies:
Works G.01, G.03, G.04, G.05, G.10, G.11, G.13, G.14, G.16,
G.17, G.18, G.19, G.21, G.23, G.24, G.27, G.29, G.30, G.31
propose new models for numerical investigation of the acoustic
and vibrational characteristics of various elements in
transportation and hydraulic engineering and infrastructure. Works
G.02, G.04, G.05, G.08, G.09, G.11, G.13, G.14, G.15, G.19
involve field experiments to validate the new models mentioned
above. Works G.20 and G.28 propose methods for optimizing the
movement of transportation vehicles. Works G.22 and G.26
propose methods for identifying the condition of steering systems
with hydraulic assistance and a system for monitoring these
systems.

- Obtaining confirming facts: Works G.07 and G.25.

Additional Achievements:

Evidence of 71 citations in journals and proceedings indexed in
Scopus. Thirty-six of these citations in global databases are from
foreign scientists with whom Assoc. Prof. Nedelchev has never
collaborated or met personally.

Two patent applications and six utility models have also been
presented.

6. Significance of the contributions for science and practice
The contributions mentioned are considered significant for the research
and teaching activities of the Faculty of Transport and the Technical
University of Sofia. Evidence of this includes the publications with



Impact Factor (IF) and SClmago Journal Rank (SJR), as well as the
citations in global databases like Scopus.
The quantitative requirements for the criteria set by the Technical

University of Sofia for the position of "Professor" have been met and
exceeded.

7. Critical remarks and recommendations

| do not have any serious objections or recommendations regarding the
submitted materials.

Regarding the citations, | would like to make the following remark:
cross-citations should be avoided. These include citations 12.2.1.2 and
12.2.2.3 of work B.02, 12.3.1.4 and 12.3.2.5 of work B.03, and
12.10.3.29 and 12.10.5.31 of work B.10.

Furthermore, the candidate has provided a sufficient number of fully
independent citations, which exceed the minimum requirements
outlined in section D.

| would recommend that Assoc. Prof. Nedelchev publish a textbook on
the subjects he teaches at the Technical University of Sofia.

8. Personal impressions and reviewer's opinion

| have known Assoc. Prof. Krasimir Nedelchev for many years, first as a
PhD student in the Department of Transport Engineering and
Technology, and later as a lecturer, member of the Faculty Council of
the Faculty of Transport, head of the department of Mechanics, and
now as the Dean of the Faculty of Transport. | have attended his
presentations at various scientific forums, and we have worked together
at the "National Center for Mechatronics and Clean Technologies.”
Assoc. Prof. Nedelchev has always demonstrated erudition. aqd
competence. He has consistently been responsive and honest in his
relationships with colleagues.

CONCLUSION

The significant scientific, scientific and applied contribu.tions of the
candidate, the published scientific papers in prestigious journals and
conferences with IF and SJR, the numerous citations, the successfglly
defended PhD student, and the long-standing successful teaching
activities provide me with sufficient grounds to confidently.reconjmend
Assoc. Prof. Dr. Krasimir lvanov Nedelchev for the academlc'posut.lon of
Professor in the professional field 5.1 "Mechanical Engineering," in the
specialty "Applied Mechanics."

. 7
04.03.2025 REVIEWER ’ (Q/

F.
) -1y /,-/,/-;/(}r

o U LA
(,,,/




