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Comu ®AKYNTET MO TPAHCMOPTA S

Ha

aou. a-p uHx. Kpacumup UBaHos HepenueB

NPpeACTaBeHU 3a y4acTue B KOHKypca 3a 3aeMaHe Ha akajgeMuyHaTa
anwxHoct ,[TPOPECOP"

B NpodecunoHanHo HanpaeneHne 5.1 MawWHHO UHXXeHepCTBO,
Hay4Ha cneuunanHocT: NpunoxHa mexaHuka

B KOHKypca, obsiseH B [1B 6p. 103/06.12.2024 r.

3a HyXauTe Ha kategpa MexaHuka npu dakynTteT no TpaHcnopTa Ha TY-Codus

Mo HacCTOALMA KOHKYPC KaHOMOATBLT y4acTBa CbC CregHUTe Hay4YHU TpyaoBe:

lpyna TokasaTen Gpoii
B.4 XabunutaunmoHeH Tpya — Hay4HU NyGnukauum B Hay4YHU M34aHNS,
KouTo ca pedepupaHu u UHAEKCUpPaHU B CBETOBHOM3BECTHM 6asu
AaHHM  Cc  HayyHa  uHdoOpmMauus,  PaBHOCTOWHM  Ha 10
xabunutaumoHeH Tpya Ha Tema ‘CUHTe3 Ha eneMeHTU U
cucteMu 3a npeobpa3lyBaHe Ha aKycTMYHa eHeprua B
enekTpuyecka’

r.7 HayuHu nybnukavuum B Hay4HM U3gaHus, KOUTo ca pedpepupaHnu n
WHOEKCUPAHW B CBETOBHOWU3BECTHU 6asum pJaHHM C  HayvHa 7
UHopmaums

r.g Hay4yHU nybnukauumn B HepedepupaHu Hay4yHu U3gaHnusa ¢ Hay4Ho 25
peueHsnpaHe

E.24 MNy6bnukyBaHo yHuBepcuUTeTCKO y4ebGHO nocobue unu yyvebHo 2
nocobue, KOETO ce U3NOMN3Ba B y4UNULLHATa Mpexka

E.25 [NybnukyBaHa 3asiBka 3a naTeHT unu noneseH mMmogen 2

E.26 MNpusHata 3asBka 3a noneseH Mmogen, naTeHT WnM aBTOPCKO 6
CBUAETEncTBo

E.31 Hay4Hu nybnukauuu B usgaHus ¢ umnakt gaktop (IF Ha Web of 2

Science) u/unu c umnakT paHr (SJR Ha Scopus)

3abenexka:

Bcuukn npepctaBeHn HayyHW TpyaoBe MO KOHKypca He ca 6unu npeacrtaBaHW 3a
npugobuBaHe Ha Hay4yHa cTeneH ,JlokTop“, unu 3a 3aemaHe Ha akajgeMudHaTa
AnbXHoCT ,JoueHT".
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Pestome Ha HaydHume mpydose Ha

oou. 0-p uHx. Kpacumup Hedenyes

CnpaBKa 3a HayKOMeTpUYyHU nokasaTenu no rpynu nokasartenu:

MuHuManHu &
CrouHocT
Mpyna Mokasaren Bpoii Touku "3"0':33"" Ha
np:::becop KaHAuOara
1. Qucepraumoner Tpya 3a npucbxaaHe Ha OHC
A OKTOp" 50 50 50,00
4. XabunutayumoreH Tpys — Hay4YHU nybnukauyum (He
no-manko ot 10) B U3gaHus, KouTo ca pedepupann | 60/n aa scaka 153.00
B | ¥ nHAeKkcupaHu B CBETOBHOU3BECTHY Ba3u OaHHU ¢ ny6nukaums !
HayYHa uHopMmaLus
O6bwo | 153,00
40/n vnu
pasnpeaeneHu
7. HayuHa ny6nukauums B uaganus, kouTo ca B
pedepupaHi 1 UHAEKCMPaHU B CBETOBHOM3BECTHU | choTHoweHue 99,00
6a3u aaHHu ¢ HayuHa uHdopMaLus Ha Gasata
Ha npoTokon
3a npuHoca 250
r 20/n vnu
pasnpenenexu
8. Hayuna ny6nukauyus B HepedepupaHu cnucaxus B
C Hay4HO peueHsupaHe Unu B peaakTupaHu CbOTHOLLEHMe 220,00
KOMEKTUBHY TpyaoBe Ha basara
Ha npoTokon
3a npuHoca
O6wo | 319,00
12. UutupaHus unu peueHauu s Hay4HU n3gaHus,
pedepupaHn u UHAEKCUPaHN B CBETOBHOU3BECTHM 10 100 710,00
Ll | 6a3u AaHHK ¢ Hay4Ha uHdopMaLms unu B
MOHOrpacum 1 KoNekTUBHY TOMOBE
O6bwo | 710,00
17. PBbKOBO/ACTBO Ha ycnewwHo 3awuTun [OKTOpaHT
(n e BpoAT CHPBLKOBOAUTENN HA CLOTBETHUS 40/n 40,00
OOKTOpaHT)
18. YyacTue B HauuoHaneH HayyeH unu 10 70,00
obpasoBaTeneH npoekT
24. MyBnukysaHo yHUBEpCUTETCKO y4ebHO nocobue
unu y4eGHo nocobue, KOETO Ce U3Nonasa B 20/n 220 16,00
E | ysvnuwHaTa mpexa
25. MNybnukyBaHa 3asBKka 3a NaTeHT UK noneseH 20 40,00
mopen
26. MNpusHaTa 3asBKa 3a None3eH Mogen, naTteHT 40 240,00
UM aBTOPCKO CBUAETENCTBO
29. PBKOBOACTBO Ha Hay4eH unu obpasoBaTeneH 20 20,00
NpoeKT
O6wo | 416,00
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MuHuManHu o
CroliHocT
Ipyna MNokasaren Bpoit Touku “suckeaHu Ha
=Rl KaHOuAaTa
npocecop
30. Xopapuym Ha BoaeHu nekuyum 3a nocnegHute
TPV TOAUHYM B Bbrirapcku yHuBepcuTeTy, Mo 1 Touka 3a
akpeauTupaHu ot HAOA unu B YyXAECTpaHHU BCEKU
X | Bucwn yunnuwa, Cb3fafeHn u yHKUMOHUpaLm no | nposeaeH 120 490,25
3aKOHOYCTaHOBEHUSA pef B CbOTBETHATA CTpaHa u NeKU1oHeH
No ANCUUNIMHK OT NpodbecuoHanHoTo Hac
HanpasneHue, B KOETO e 0BSBEH KOHKYPCHT
31. Hayunu ny6nukauum B cnucanus ¢ uMmnakT
3 | dakTop (IF Ha Web of Science) u/unu ¢ umnakT paxr 10 20 20,00
(SJR Ha Scopus)

O6uwo 860 2168,25

1. My6nukauuu paBHOCTOIHU Ha XABUNMUTALMOHEH TPYA

1.1. Xapaktepuctuka Ha Hay4HuUTe Ny6nukaumm B HayYHW M3JaHUS, KOUTO ca
PechepupaHu n UHOEKCMPaHU B CBETOBHOU3BECTHU 6a3u AaHHU c Hay4Ha
MH(bOpPMaLUsA, paBHOCTOMHM Ha XxabunuraumMoHeH TpyaHa Tema:

»CUHTE3 Ha eneMeHTU U cucTemu 3a nNpeobpa3yBaHe Ha aKyCTUYHA
eHeprusa B enekTpuyecka“

BI' 3a yyactue B KkoHkypca ca npeActaBeHn 10 HayyHu nybnukauuu, B Hay4Hu
W3AaHNA, pedepupaHn n UHAEKCUPaHU B CBETOBHOW3BECTHU 633y AaHHU C Hay4yHa
WHpOpMaLMs, paBHOCTONHU Ha xabunutaunoHeH Tpya. Te ca B cnegHuTe obnactu:

> CuHTe3 Ha eneMeHTH C NOBULUEHU 30HU Ha aKyCTUYHOTO HanAraHe

My6nukauun [B.1], [B.2], [B.3], [B.4]
MNy6nukauum ot [B.1] go [B.4] ca CBbP3aHN CbC CUHTE3 Ha efleMEeHTU 3a aKyCTUYHM
Gapuepu, B KOUTo ca aHanU3NpaHN Bb3MOXHOCTUTE 3a noBuLLaBaHe Ha HUBOTO Ha
3BYKOBO HansraHe BbB BbTPELUHOCTTa Ha eNEMEHTM C pasniyHa reoMeTpuYHa dopma.
W3cneasaHu ca HAKONKO HampeuyHu ceyeHus: Kpbrno 6e3 fonblHUTENEH enemMeHT
[B.3], kpbrno ¢ ponbnHUTENEH enemeHT [B.2], enuncoBuaHo ¢ ponbnHUTENeH
enemeHT [B.1] u enemeHT ¢ popma Ha noraputTMudHa cnupana [B.4]. N3cneaBaHusTa
Ca peanusupaHun B cpega Ha COMSOL Multiphysics®, 6e3 ga ce ortuuta
€nacTU4HOCTTa Ha maTepuana, oT KOWTO ca HanpaBeHW CTEHUTE.

LienTa Ha ekcnepumeHTa e 4a CUHTE3NpPAT eNEMEHTH, B KOUTO UMa 30HU C BUCOKO
aKyCTU4HO HansraHe, KOeTo We nofobpu edekTUBHOCTTa Ha eneMeHTuTe 3a
npeobpasyBaHe Ha akycTU4HaTa eHeprus B enekTpuyecka, KOMTO e Ce NOCTaBAT B
Te3U 30HW. U3rpafeHuTe ¢ TakMBa enemMeHT akyCTUYHIM Gapuepy LLe ce W3non3sar 3a
aBTOHOMHO 3axpaHBaHe Ha pasNMYHM YCTpoCTBA OT nbTHATa wWnNM [Apyra
UHdpacTpykTypa.

B nybnukauus [B.1] ca aHanusupaHu Bb3MOXHOCTWTE 3a NOBULIABAHE Ha
HWBOTO Ha 3BYKOBO HamnsraHe B XapaKTEPHW 30HW NPW U3MNON3BaHE Ha eneMeHTu C
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€nuncoBsunaHa opmMa Npu pasnuuHM YecToTy (ot 100 Hz ao 2000 Hz). WN3cnenBsa ce
NPOMAHaTa Ha HMBOTO Ha 3BYKOBOTO HansiraHe B HeTupn xapaktepHu obnactu,
Pa3nonoxeHn no octa Ha CUMETPUSA Ha eneMeHTa Ha aKycTuyHara 6apuepa.

B nybnukauyus [B.2] ce “3cnenBa npomsHaTa B HUBOTO Ha 3BYKOBOTO HansiraHe
B XapaKTepHW 30HU OKOMO MOMYKPBLIbI akyCTu4eH bapuepeH enemeHT npu pasnuuHu
4yectotu (ot 100 Hz go 2000 Hz). B HacTosiwara nybnukauus npen enemeHTta Ha
aKycTuyHaTa nperpaga e noctaBeH LOMbIHUTENEH €1eMEHT, YMeTo HanpeyHo
Ce4eHue cobLyo e chopma Ha Tpbba ¢ no-manbk paauyc, obbpHaT B nocoka, obpaTHa
Ha OCHOBHUA enemeHT. MscneaBsa ce NnpomsiHaTa Ha HUBOTO Ha 3BYKOBOTO HansraHe
B 4€TMPU XapaKkTepH 30HN, pa3nonoxeHu Ha ocTa, CBbp3Ballla LleHTpoBeTe Ha ABaTa
CeKTopa B pasnuyHu No3uLUN Ha 4ONBAHUTENHUS eNeMEeHT. Llenta Ha uscnensaneTo
€ Aa ce onpefenu Han-eeKTUBHOTO MOMOXEHWE Ha AONBNHUTENHUS eNneMeHT,
OCUrypsiBall Hal-BUCOKO HamnsiraHe B W3CreaBaHUTE 30HU B uenua wuscnegsad
4YeCTOTeH AuanasoH.

B nybnukauus [B.3] ce uscneaea NpoMAHaTa B HUBOTO Ha 3BYKOBOTO HansiraHe
B XapakTepHW 30HW OKOJIO NONYKPBIbA aKyCTUYEH BapuepeH eneMeHT npu pasnuyHu
4eCTOTU Be3 AONBLIHUTENEH eNeMeHT BbB BbTpeluHocTTa (o1 100 Hz go 2000 Hz).
W3cnensa ce npomsiHaTa Ha HMBOTO Ha 3BYKOBOTO HansraHe B 4eTUpW XapaKkTepHu
SOHW, PasnonoXeHW Ha ocTa, CBbP3BAlla LEHTPOBETe Ha ABaTa cekTopa npu
PasNN4eH brun Ha oTBopa Ha u3cnenBaHus enemenT. LienTta Ha nscneaBaHeTo € aa
Ce onpefenu Han-ebeKTUBHUAT brbll Ha OTBOPA, ocurypsaBall Han-BUCOKO HansraHe
B U3cCneABaHWTe 30HU B Lienusa uscneaBaH YecToTeH auanasoH.

B ny6nukauus [B.4] ce pasrnexaa NpoMsaHaTa B HUBOTO Ha 3BYKOBOTO HansraHe
B XapakTepHa 30Ha B enemMeHT Ha akycTWdHa 6apuepa noa dopmata Ha
florapuTMn4Ha cnupana npu pasnuyHM YECToTU OT eaHa TpeTa oktasa (ot 100 Hz go
2000 Hz). WU3scnepsa ce npomsiHata B HWBOTO Ha 3BYKOBOTO HansiraHe B 30HaTa,
pasnonoxeHa B kpas Ha cnupanara. Lienta Ha uscneasaHeto e aa ce onpeaensT Haii-
€PEKTUBHUTE CTOMHOCTU Ha napameTpuTe Ha norapuTMWYHaTa cnupana,
ocurypsisalin Hail-BUCOKO HMBO Ha 3BYKOBO HansraHe B KOHTPOMHUTE n3mepBaTenHu
30HMU.

> CHHTe3 1 cTpyKTypa Ha akyCTUYHM Gapuepu 3a HamansBaHe Ha wyma oT
CYyX03eMHUA TpaHCNopT

My6nukauuu [B.5], [B.6], [B.7], [B.8], [B.9], [B.10]

My6nukaumm ot [B.5] go [B.7] ca CBbp3aHN 0030pHO uU3cneaBaHe Ha
WSTOYHWULUTE Ha LUYM OT NPeBO3HUTE CPeACTBa, TEXHUAT CMEKTbP W BNUSAHUETO UM
Bbpxy HoBeka [B.5]. MNpeacraseHa e 06o6LeHa cTpykTypa (3a OTBOpeH Tun aKyCTuyHa
Gapuepa) u e HanpaBeHa Knacucpukaums Ha akycTudHuTe Gapuepu 3a KONECHM
TpaHCNopTHU cpeacTea. OnucaHn ca OCHOBHWUTE BMAOBE KOHCTPYKTUBHU eneMeHTH,
KOWTO Ce wu3nonseaT 3a pasnuWYHUTE YacTu OT CTpyKTypaTa Ha akycTudyHata
Gapuepa[B.6]. OnucaHu ca u maTepuanuTe, KOUTO Ce M3NON3BAT 3a TAXHOTO
usrpaxaaxe [B.7].

My6nukauuu ot [B.8] ao [B.10] ca cBbp3aHu ¢ UscneasaHe Ha edeKTUBHOCTTa
Ha BuA akycTuyHu 6apuepu ,Sonic Crystal n cpaBHaBaHe Ha pesynTaTuTe ¢ 6a30BU
KOHCTPYKLUUM Ha Knacu4yecku OTBOpPEH Tun akycTudHu Gapuepu. WUscnepsaHu ca
BNUAHUETO Ha pasnU4yHU XapakTepUCTUKU Ha TO3U BUA aKyCTUYHU Bapuepw.
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W3cneasanusta ca peanusupau B cpepa Ha COMSOL Multiphysics® 6e3 pa ce
OT4UTa €nacTUYHOCTTa Ha MaTepuana, oT KOMUTO ca HanpaBeHU CTeHuTe.

B ny6nukauus [B.8] ce nscneaga NpomsAHaTa B akyCTUMHUTE XapaKTepPUCTUKMN Ha
akycTuyHata Gapuepa Sonic Crystal npu npomsiHaTa Ha Opos Ha pegoseTe Ha
6apuepara. UscneasaHeTo e peanusuparo ¢ 2D mMogen Ha akycTuyHa 6apuepa Sonic
Crystal ¢ uMnuHapuyHm npocunu Ha 6asoBu enemenTu. Mscnegsa ce edeKkTbT oT
yBENn4aBaHETo Ha HoMepa Ha peaoBeTe Ha akycTU4HaTa 6apuepa Sonic Crystal ¢
BEPTUKANHW  UMAWMHAPUYHM  Npodunn  BbPXYy NpoMsiHatTa B aKyCTU4HUTE
XapakTepuctuku Ha Gapuepata. PefoBeTe ce yBenuyaBaT C NOCTOSHHO W/Wnu
NPOMEHNNBO pascTosHue. NpoBeseH e ekCnepuMEHT 3a NpoBepka Ha pesynTtaTtute oT
4ucneHoTo nscneasaHe ¢ COMSOL Multiphysics®.

B nybnukauus [B.9] ce npeacrass CpaBHUTENEH aHanuW3 Ha akycTu4HaTa
eheKTUBHOCT Ha KNnacu4yeckuTe U 3BYKOBUTE KpUCTanHu LymMmosawmTHu Gapuepu,
NPpOoBeAEH Ypes YnucneHa cumynauyusi. CpaBHsBaT ce akyCTUHYHUTE XapaKTePUCTUKM Ha
Asata Buaa Gapuepu. 3sykosuTe kpuctanu (,Sonic Crystal‘) ca CpaBHUTENHO HOB TUN
wymosa Gapuepa B npoliec Ha paspaGoTka 1 uscneasaHe. B ToBa uscneasaHe ABata
BuAa Dapuepu ce cpaBHSIBAT Bb3 OCHOBAa Ha TAXHaTa ob6nacT Ha npunoxeHue,
3aTuXBaHe Ha HWUBOTO Ha LWyMa 3aj TAX, YECTOTHA XapaKTepucTuKa, TEXHONOrMs Ha
NPOM3BOACTBO, NOAAPBKKA U LIEHA.

B ny6bnukauus [B.10] ce npepctaBs ,Sonic Crystal“ akyctuyHa Gapuepa c
NOCTaBEHU NMEIONEKTPUYHN eNleMeHTH 3a npeobpasyBaHe Ha aKyCTUYHaTa eHeprus B
enekTpuyecka. Cneg moaenupaHe Ha wymoBuTte 6apuepu c COMSOL u nposexaaHe
Ha €eKCnepuMmMeHTW e onpedeneHo MEeCTOMOMOXEHUETO Ha Nue3o enemMeHTuTe 3a
cbbupaHe Ha eHeprus. Llenta Ha Tasu cTatusi e ga ce nofobpu edpekTUBHOCTTA Ha
NpeobpasyBaHETO Ha aKyCTU4YHaTa eHeprus B enekTpuyecka npu U3NON3BaHETO UM
npu aKkycTuiHu Gapuepun. OnpeaeneHo e BAMSHUETO Ha TPU Pa3NUYHU TUNUYHW TUNa
aKyCTU4HU CNEKTPWU M pasnnyHW HMBA Ha 3BYKOBO HansiraHe BbpXy reHepupaHara
enekTpu4ecka eHeprus, Kakto n edeKkTUBHOCTTA Ha cUCTeMaTa 3a reHepupaHe Ha
aKyCTU4YHa LlymoBa MOLLHOCT Npu TpU pasnUYHK CnekTbpa U NpU pasnuyHn HUBa Ha
aKyCTW4HO LIYMOBO HansraHe BbpXy akycTuyHaTa Gapuepa.

Hay4Hu 1 Hay4YHO-NPUNOXHU NPpUHOCHU

Bb3 ocHoBa Ha nocturHatute pesyntaTtu, o606LEHN B nybnukaummTe, paBHOCTOMHM
Ha MOHorpaduyeH Tpya, morat fa 6b4aT hopMynupaHn CneaHUTe HayyHU U HayYHO-
NPUNOXHU NPUHOCHK:

1. TpeanoxeH e 2D moaen 3a uscnegBaHe Ha epeKTUBHOCTTA Ha MOBULLABAHE Ha
HUBOTO Ha 3BYKOBO HansAraHe B XxapakTepHW 30HU OT BbTPELUHOCTTA Ha TPBHOHM
CEKTOPU C pasnuyHo Hanpe4yHo cedeHue [B.1-4].

2. lpepnoxeH e 3D wMopen 3a wu3cneaBaHe Ha e@eKTUBHOCTTa Ha
Lymo3arnyliaBaHe Ha akycTu4Hu nperpaau [B.9].

3. [llpeanoxeH e 2D mopaen 3a nacnefBaHe Ha edpekTUBHOCTTa Ha Npeobpa3syBaHe
Ha aKycTu4HaTa eHeprus B enektpuyecka [B.10].

4. OnpepeneH e onTUManHUAT pasmep Ha oTBopa Ha TpbOEH CekTop C Kpbrno
HanpeyHo ceyeHue, Npu KOUTO ce Nomny4Yasar, Haii-ronemMu CTOMHOCTU Ha HUBOTO
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1.2

Ha 3BYKOBO HansraHe B ONpe/eneHu 30HWU BbB BLTPELHOCTTA Ha TPLGHUS
cekTop [B.3].

OnpedeneH e onTUManHuAT pasmMep Ha AOMBLNHUTENEH €NeMEHTU C KpbIMo
Hanpe4Ho ceyeHue, KoiiTo e nocTaBeH BbB BbTPELIHOCTTA Ha OTBOPEH TpbOeH
CEKTOp, Npu KOWTO ce nonyyasar, Haii-roneMm CTOMHOCTY Ha HUBOTO Ha 3BYyKOBO
HanAraHe B oNpeAeneHn 30H1 BbB BLTPELIHOCTTa Ha TpbGHUS cekTop [B.2].

Onpepened e onTuManHuaT pasmep Ha OTBOpa Ha TpbOEH ceKkTop ¢
€MINNCOBMAHO HanpeyHo ceveHue, npu KoWTo ce nonydyaBaT, Haii-ronemm
CTOMHOCTM Ha HUBOTO Ha 3BYKOBO HansraHe B onpegeneHn 30HU BbLB
BbTPELHOCTTa Ha TpLOHUA cekTop [B.1].

Onpegaenexn ca onTumanHuTe napameTpu Ha cnupanata Ha TpbbeH cekTop C
Hanpe4yHo ceveHne c dopma Ha norapuTMWU4YHa cnupana, nNpu KOWTO ce
nonyyaear, HaW-rorieMu CTOWHOCTM Ha HUBOTO Ha 3BYKOBO HansiraHe B
ONpeAeneHn 30HN BbB BbTPELLHOCTTa Ha TpbOHUA cekTop [B.4].

OnpeseneHo yucneHo BNUSIHUETO Ha MpoMsHAaTa Ha 6posi Ha pefoBeTe Ha
akycTu4Ha bapuepa Tun ,Sonic Crystal* Bbpxy HeltHaTa edekTuBHoCT [B.8].

MNpencrtaseHa e 6aszoBa CTPyKTypa Ha OTBOPEH TUM aKycTUYHa Gapuepa [B.5-7].

PeslomeTa Ha 6bnrapcku Ha Hay4HUTe Ny6GNUKaLMKU B Hay4YHU U3OaHUS,
KOUTO ca pedpepupaHu U MHOEKCMPaHU B CBETOBHOU3BECTHU 6a3u AaHHM
C Hay4Ha UH(opMauus, paBHOCTOWHU Ha XaBUNUTaALMOHEH TpyA Ha Tema:
»CUHTE3 Ha eneMeHTU U cucTeMu 3a npeoGpasyBaHe Ha aKyCTMYHa
€Heprus B eneKkTpuyecka“

B4.1. Nedelchev K., Gieva E., Kralov |., Ruskova ., ,Investigation of

the Change of Acoustic Pressure in an Element of Acoustic 1.3,
Barrier with an Elliptical Shape“, Acoustics, 2023, 5(1), pp. 46— Q2
56, https://doi.org/10.3390/acoustics5010003

UscnedsaHe Ha NnpoMsAHama Ha akycmu4Homo HalideaHe 8 efieMeHm

Ha akycmuy4Ha bapuepa ¢ enurncogudHa ¢hopma

Hepenues K., lvesa E., Kpanos WU., Pyckosa W.

B npeacrtaBeHata ctatua e u3cnefBaHo npomsiHaTa Ha HUBOTO Ha 3BYKOBOTO
HandaraHe B XapaKTepHW 30HW BbB BBLTPELLUHOCTTA Ha €efneMeHT OT aKyCTu4Ha
6apuepa c enuncoBuaHa opma npu pasnuuHu Yectotn (ot 100 Hz go 2000 Hz).
W3cnepsa ce npomsHaTa Ha HUMBOTO Ha 3BYKOBOTO HansraHe (SPL) B ueTupw
XapakTepHu obnactu, pasnonoXeHu No OCTa Ha CUMETPUA Ha enemMeHTa Ha
aKyctuyHata Gapuepa, U nNpu pasnuyHU OTHoweHue a/b Ha reomeTpusita Ha
enuncara. Llenta Ha uscnegBaHeTo e Aa ce onpeAenu B KOS OT 30HUTe e Hal-
eeKTMBHO Aa ce NOCTaBAT YCTPOWCTBA 3a rEHEpUpaAHE Ha enekTpuyecka eHeprus
OT aKyCTUYEH LUyM.
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Pesyntatute ot uscneasanusta nokaseaT, 4e npu Manku CEeKTOPHM bIMW Ha
aKyCTU4HUTE enemeHTu ce Habniogasa CpaBHUTENHO TAcHa paboTHa 4YecToTHa
neHTa (no TepuookTasm) oT 63 4o 160 Hz ¢ BUCOKM CTOMHOCTU Ha HUBOTO Ha 3BYKOBO
HansraHe B 3oHa 1. ToBa nokasgea, Ye Tesu aKyCTU4YHM enemMeHTn ca NnoaAxXoAaLLUM 3a
W3rpaxcaaHe Ha akycTuyHu Gapuepu 3a TPaHCMOPTHWU noToun (aBTOMOBUAHU U
KenesonbTHu). Chblo Taka, Hpes noaxopsAw noabop Ha OTHoOWweEHWeTo al/b u
CEKTOPHUS Brbn MoXe fa ce ocurypu no - LMpokK eheKTUBEH YECTOTEH AManasoH
Ha aKyCTU4HMTE enemeHTU, KoeTo e HeobXoauMo MpU LWYMO3ALUUTHU CbOPbXEHUS
MOAMNOXEHN Ha BBLIAENCTBMETO Ha  LUMPOKONEHTOBM aKyCTUYHU  UITOMHMLM.
YBenu4yaeaHeTo Ha lMpuUHaTa Ha ehekTUBHMA YeCTOTeH AManasoH BoAW A0
HamansiBaHe Ha eKBUBarNeHTHOTO HansaraHe no oTAenHuTe TepLoOKTaBu.

OT HanpaBeHuTe uscneasaHus ce BUXAa, Ye Ypes U3MeHeHne Ha OTHOLLEHUETO Ha
a/b 1 CeKTOpHUS BIMbN Ha enuncoBuaHUTE CEKTOPHM aKyCTUYHUTE ENEMEHTU, MOXe
Aa ce Bnusie BbpXy eheKTUBHUA YECTOTEH AMANasoH U CTOMHOCTTa Ha nony4eHoTo
aKyCTU4HO HansraHe B 30Ha 1. Mony4YeHuTe AaHHM NokasBaT, Ye U3NON3BaHETO Ha
€NMNCOBUAHN CEKTOPM KAaTo enemMeHTU 3a U3rpaxaaHe Ha aKyCTU4YHU BapuepHu 3a
TPaHCMOPTHW NOTOLM Ca NOAXOAALLYW 3a NpeobpasyBaHETO Ha aKycTu4HaTa eHeprus
B enekTpuyecka. 3a uenta e Heo6Xo0AMMO [a Ce NOCTaBST eNeMeHTH 3a reHepupaHe
Ha enekTpuyecka eHeprus oT akyCTUYEH LUYM B 30HUTE C BUCOKA CTOMHOCT Ha SPL .

B.4.2. Nedelchev K., Kralov |., Gieva E., Ruskova I., “Modeling of
acoustic barrier for energy harvesting applications having
placed additional element having circle shape with COMSOL Q4
process simulation software”, Journal of the Balkan Tribological
Association 28(1), pp. 1-14, 2022

Modenupare Ha akycmuura 6apuepa 3a npurnoxeHus 3a cvbupaHe Ha
€Hepeus ¢ nocmaesHe Ha OOMb/IHUMENeH efeMeHm ¢ hopmMa Ha Kpbe
CbC cogpmyep 3a cumynayusi Ha npoyecu COMSOL

Hepenues K., Kpanos W., Miesa E., Pyckosa W.

B cratuara ce uscnegsa npomsHaTa B HUBOTO Ha 3BYKOBOTO HandraHe B
XapaKkTepHU 30HM BBLB BBLTPELIHOCTTA Ha MONYKPBrbSl efeMeHT 3a akycTU4Ha
bapuepa npu pasnuuHu yectotu (ot 100 Hz Ao 2000 Hz). B nybnukauusta npep
OCHOBHUAT nonyTpbbeH enemMeHT e nocTaBeH AONBbIAHUTENEH nonyTpsubeH
ENEeMEHT, YNeTo HanpeyHo ceveHne CbLlo e hopma Ha Tpbba ¢ No-mManbk paauyc,
00bpHaT B nocoka, o6paTHa Ha OCHOBHUS EMEMEHT. N3cnenBa ce npomsHaTta Ha
HUBOTO Ha 3BYKOBOTO HansraHe B YeTUPU XapaKTepHU 30HW, pa3nonoXeHu Ha ocTa,
CBbp3Balla UeHTpoBeTe Ha [BaTa cekTopa B pasfWyHUM NoO3ULMM  Ha
AOMBIHUTENHUA enemeHT. Llenta Ha u3cneaBaHeTo e Ja ce onpeaenu Hai-
e(PEeKTUBHOTO NONOXEHUE Ha LOMbLNHUTENHUS ENEMEHT, ocurypsiBall Hain-BUCOKO
SPL B nscnefsaHuTe 30HU B LENNA U3CNEABaH YECTOTEH AUanasoH. Mo To3n HauMH
C€ onpefens B KOsl OT 30HUTe € Hal-ePeKTUBHO fJa ce MOCTaBAT YCTpoiicTBa 3a
reHepupaHe Ha enekTpUYecTBO OT aKyCTUYEH LLYM.

Pesyntatute nokassat, Ye TpbOHUTE aKyCTUYHUTE €MEMEHTU CbC CEKTOPHU brK
Ca MHOro noAxoAsuun 3a reHepupaHe Ha eHeprus oT HUCKO YECTOTHU U3TOYHULM B
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AvnanasoHa ot 125 go 315 (400) Hz. Haii-ronemn CPeAHU CTOMHOCTM Ha HMBOTO Ha
3BYKOBO HansraHe ce nonyyasaT npu onpeaeneHn CToHoCTU Ha pascToAHUEeTo

Me>K,D,y ueHpra Ha JONBNHUTENHUAT U OCHOBHUAT aKyCTUYEH erieMeHT: oT 60 Ao -
95 mm.

B.4.3. Nedelchev, K., Gieva, E., Ruskova, I, Kralov, I., “COMSOL
modelling of acoustic barrier for energy harvesting applications”,

Journal of Environmental Protection and Ecology, 23(1), pp. 20- Q3
29, 2022

COMSOL modenupaHe Ha aKkycmu4Ha bapuepa 3a rnpunoxeHus 3a
cbbupaHe Ha eHepaus

Hepenues, K., MNiega, E., PyckoBa, W., Kpanos, U.

B cratusta ce wuscnegsa NPOMsiHaTa B HMBOTO Ha 3BYKOBOTO HansraHe B
XapakTepHM 30HW BbB BbTPELUHOCTTA Ha NONYKP®IbSl €NemMeHT 3a aKkyCcTU4Ha
6apuepa B yecTOTHUAT AunanasoH ot 100 Hz go 2000 Hz. Uacneaea ce npomsHara
Ha HUBOTO Ha 3BYKOBOTO HansraHe B ABe XapaKkTepHU 30HU, pa3nonioXeHu Ha ocTa
Ha enemMeHTa npu pasnuyHU CTONHOCTU Ha CeKTOpHUTe brnu. Llenta Ha
n3cneasaHeTo e fa ce onpenenu Han-ePeKTUBHUAT pasmep Ha CeKTOPHUAT brbn
ocurypsiBall Hal-BUCOKa CTOMHOCT Ha SPL B nscnenBaHuTe 30HU 3a U3CNenBaHUAT
HECTOTeH AuanasoH. 1o To3u HauMH ce onpeens B KOs OT 30HUTE e Han-eheKkTUBHO
Aa Ce NoCTaBAT yCTPONCTBA 3a reHepuUpaHe Ha enekTPUYECTBo oT aKyCTUYEH LUyM.

OT wuscneaBaHwWTe BapuaHTu Ha CeKTOPHU ®bMMU ce BWXAa, Ye Han-ronemu
CTOMHOCTW Ha HMBOTO Ha 3BYKOBO HansraHe ce nony4asaT Npu ceKTopeH brbn 120
deg, a Hall-roneMu CTOMHOCTU Ha HUBOTO Ha 3BYKOBO HansraHe ce nony4asaT npu
TeépuookTaBHuM YecToTu: 160, 200, 250, 800 n 1250 Hz.

B.4.4. Nedelchev, K., Kralov, |, “Study of the change of acoustic
pressure in an acoustic barrier element in the form of a Q4
logarithmic spiral’, Journal of the Balkan Tribological Association
Vol. 28, No 2, 51-63 (2022)

W3cnedeare Ha npomsiHama Ha akycmuyHomo HansizaHe 8 aKkycmu4yeH
bapuepeH enemeHm nod ¢hpopmama Ha JloeapummuyHa crnuparna

Hepenues, K., Kpanos, U

B cratuata ce wuscnegsa npomsHaTa B HWMBOTO Ha 3BYKOBOTO HansraHe B
XapakTépHa 30Ha B eneMeHT Ha akycTuyHa Oapuepa nog copmata Ha
fioraputMu4Ha cnupana B TepLoKTaBHa YecToTHa neHTta oT 100 Hz go 2000 Hz.
W3cnensa ce npomsiHaTa B HUBOTO Ha 3BYKOBOTO HansaraHe B 30HaTa, pa3nonoxeHa
B kpas Ha cnupanata. Llenta Ha uscnefBaHeTo e fga ce onpefensT Haii-
e(eKTMBHNTE CTOWHOCTU Ha napameTpuTe Ha noraputMuyHaTta cnupana,
ocurypsisalLu Han-BUCOKO HUBO Ha 3BYKOBO HansiraHe B U3mepBaHaTa 30Ha. 1o To3u
Ha4YuH ce onpedensa npu Kou napamMeTpu Ha norapuTMuYHaTa cnupana ce
ocurypsiBa Haii-Bucokata edeKTUBHOCT Ha YCTPOICTBO 3a reHepupaHe Ha
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ENeKTPUYEeCTBO OT akycTUYeH wWyM, nocTaseH B Ta3n 30Ha. UscnepsaHeTo e
npoBeaeHo B cpena Ha Comsol Multiphysics.

PesynTtature ot W3cnenBaHeTo NokasgaT, Ye enemeHTUTe 3a aKyCcTu4Hu Bapuepu ¢
opma Ha noraputMuyHa cnupana ca MHoro noaxoAdsLM 3a reHepupaHe Ha
€Heprus oT B YeCTOTHUA AnanasoH oT 80 Ao 1000 Hz. Ot nscnepgaHeTo ce BUXAa,
Y€ Hall-BUCOKUTE CTOHOCTU Ha HUBOTO Ha 3BYKOBO HansiraHe ce nonydyaeaTt npu
ONpeAeneHu cToilHoCTM Ha NnapameTpuTe Ha norapuTMuyHaTa cnupana, Kato upes
TAX MOXe Aa ce KOHTpOnMpar u yecToTuTe, Npu KouTo ce nonyyaBa makcumanHa
aKyCTU4YHa eheKkTUBHOCT.

MNpwn cpaBHsiBaHe Ha PE3ynTaTuTe nonyyeHu Npu eneMeHT 3a akyCTUYHMU Bapuepu
C bopMa Ha norapuTMuuHaTa cnupa u TpbbeH cekTop (brbn Ha cekTopa 120 deg)
ce HabniofaBaT No-BUCOKM CTOMHOCTY Ha SPL npu nbpBUAT BUA. ToBa nokassa, ye
€NemMeHTUTe Ha akyctuyHa Gapuepa c opma Ha norapuTMUYHa cnupana e
FEHepuUpaT no-ronsiMa enekTpuyecka MOLLHOCT npu eAHO M CbLUO aKyCTUYHO
Bb3/eiiCTBMe, NpPM nocTaBsSHE B TAX Ha YCTpOCTBa 3a reHepupaHe Ha
ENEKTpU4ecka eHeprus ot akyCTUYEH LuyM.

B.4.5. Nedelchev, K., Gieva, E.,Ruskova, I.,Georgieva, T.Kralov, |,
“Modern passive noise-insulating barriers for transport acoustic
noise — review. Part I’, Journal of the Balkan Tribological
Association, 2022, 28(4), pp. 508—521

Q4

CbepemeHHU nacusHu wymousonupauu bapuepu 3a mpaHcropmeH
aKycmu4eH wym — npeened. Yacm |

Hepenues, K., MveBa, E., Pyckosa, U., Meopruesa, T.Kpanos, U

CratuaTa pasrnexga oCHOBHUTe USTOYHULIK Ha LUYM OT NPEBO3HM CPEACTBA (MbTHY
NPEBO3HW CpeAcTBa /Nekn u ToBapHU aBTOMOGWUNW/, Xene3ombTHU NpeBo3HU
CPeACTBa 1 Bb3AYLIHN TPAHCNOPTHYM cpeAcTaa). MNpeacTaBeHo e Bb3aeNcTBUeTo Ha
akyCTM4HUS LIYM BBbPXY 4YOBEWKOTO 34paBe M MepkuTe, KOWUTO BOAAT A0
HamansBaHe Ha HerosoTo HUBO (YacT I). MpeacTaseHa e cTpykTypaTa Ha OTBOpEH
TMN akycTuiHa bapuepa. HanpaseHa e knacudpukauus Ha OTBOPEH TUM aKyCTUYHM
Gapuepu u ca npegctaseHu pasnuyHu BapuWaHTU Ha OCHOBHWUTE ENeMEHTU Ha
KOHCTpyKUMATa Ha akycTuyHaTta Oapuepa (Yact Il). OnucaHm ca OCHOBHUTE
MaTepuanu, KoUTO Cce M3MNon3BaT 3a u3rpaxgaHe Ha akycTU4HU Gapuepn
OCHOBHWTE BUAOBE KOHCTPYKUUW. peAcTaBeHU ca U CbBPEMEHHUTE TEHAEHUUM 3a
aKyCTM4HO HamansBaHe Ha LUyma, NPUYMHEHU OT NPEeBO3HUTE CPEeACTBa, KaTo W
OCHOBHWTE COCbTyepu, KOMTO Ce M3NON3BaT 3a NPOeKTUpPaHe U OueHKa Ha
eheKTUBHOCTTa Ha aKycTU4HUTe Gapuepu (Yact ).

B.4.6. Nedelchey, K., Gieva, E.L.,Ruskova, 1.V, Kralov, I., Georgieva,
T., “Modern passive noise-insulating barriers for transport
acoustic noise — review. Part I’, Journal of the Balkan Q4
Tribological Associationthis link is disabled, 2022, 28(5), pp.
687-703
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CbepemeHHU nacusHu Wwymousonupawu bapuepu 3a mpaHcrnopmeH
aKycmu4eH wym — npeened. Yacm I/

Hepenues, K., MeBa, E.Jl., Pyckosa, U.B., Kpanos, U., Feopruesa, T.

B cratusta ce pasrnexgaT ocHoBHUTE U3TOYHMLM Ha LWYM OT NpeBO3HU cpencTBa
(NBbTHM NpeBo3HM cpeacTBa /neku U TOBapHU aBTOMOGUNW/, )Xene3onbTHN NPeBO3HY
CPEACTBA 1 Bb3AYLIHN TPaHCNOPTHU CPeACTBa). MpeacTaBeHo e Bb3AeicTBUETO Ha
aKyCTU4HMA LIyM BBPXY YOBELIKOTO 3apaBe u MEepKUTe, KOWUTO BOAAT A0
HamansBaHe Ha HeroBoTo HuBo (Yacr ). MpeacraseHa e CTPyKTypaTa Ha OTBOpEH
TWN aKkycTU4Ha Bapuepa. HanpaseHa e Knacudgukaumsa Ha OTBOPEH TUM aKyCTUYHM
Bapuepu u ca npeacraseHu Pasnn4yHW BapuMaHTU Ha OCHOBHUTE eneMeHTU Ha
KOHCTpyKUnATa Ha akycTuyHaTa Gapuepa (Yacrt Il). OnucaHu ca ocHoBHUTE
Martepuanu, KouTo ce W3NON3BaT 3a W3rpakaaHe Ha aKycTuyHu 6Gapuepu wu
OCHOBHUTE BUAOBE KOHCTPYKUMK. MpescTaBeHn ca U CbBpeMeHHUTE TeHAeHuuu 3a
akyCTU4HO HamansBaHe Ha Wyma, MPUYUHEHU OT MPEBO3HUTE cpeacTBa, kaTo u
OCHOBHUTE codTyepu, KOUTO ce wu3NonssaTt 3a NpoekTUpaHe U oueHKa Ha
€(PEKTUBHOCTTA Ha aKyCTUYHUTE Gapuepwu (Yacr llI).

B.4.7. Nedelchev, K., Gieva, E.L.,Ruskova, 1.V, Kralov, I., Georgieva,
T., “Modern passive noise-insulating barriers for transport
acoustic noise - review. Part III’, Journal of the Balkan Q4
Tribological Associationthis link is disabled, 2022, 28(6), pp.
761=775

CbepeMeHHU nacueHu wymMou3onupauu bapuepu 3a mpaHcropmeH
aKycmu4eH wym — npeeaned. Yacm I/

Hepenues, K., N'eBa, E.J1., Pyckosa, WU.B., Kpanos, W., leopruesa, T.

CratusTa pasrnexmna OCHOBHUTE U3TOYHULM Ha LUYM OT NPeBO3HMW cpeacTBa (MbTHU
NPEBO3HN CpeAcTBa /neku W TOBapHW aBTOMOGUNW/, Xene3ombTHU NpPEBO3HU
CPeACTBa U Bb3AYLUHW TpaHCNOPTHU cpeacTBa). [NpeAcTaBeHo e Bb34eicTBMETO Ha
aKyCTU4HUA WYM BbPXY YOBELIKOTO 34paBe M MepKUTe, KOUTO BOAAT A0
HamansBeaHe Ha HeroBoTo HuBO (Yacr I). MpeacTaBeHa e CTpyKTypaTa Ha OTBOPEH
TUN akyCTu4Ha bapuepa. HanpaseHa e knacudukauma Ha OTBOPEH TUM aKyCTUYHM
Gapuepn n ca npeAcTaBeHM pasnUYHU BapuUaHTW HAa OCHOBHWUTE eneMeHTU Ha
KOHCTpyKUMATa Ha akycTudHaTa 6Gapuepa (Yact Il). OnucaHum ca OCHOBHUTE
Mateépuanu, KouTo ce U3Non3BaT 3a M3rpaxgaHe Ha akyCTU4HU Bapuepu u
OCHOBHUTE BMAOBE KOHCTPYKUUK. [peAcTaBeHn ca U CbBpEMEHHUTE TeHAEeHUMN 3a
aKyCTU4HO HamanaBaHe Ha WyMma, NpU4YUHEeHW OT NPEeBO3HUTE CPeAacTBa, KaTo W
OCHOBHWTe codTyepu, KOUTO Ce W3NON3BaT 3a NPOeKTUpaHe U OLeHKa Ha
ePeKTUBHOCTTa Ha akycTu4HuTe Gapuepu (Yact Il).

B.4.8. |. Kralov, Nedelchev, K., E. Gieva and |. Ruskova,
“Investigation of the influence of the number of rows in Sonic
Crystal acoustic barriers with cylindrical elements on their Q4
acoustic characteristics”, AIP Conference Proceedings, 2021,
2333, 090030, https://doi.org/10.1063/5.0042035
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M3cnedeaHe Ha enusiHuemo Ha 6pos Ha pedoseme & aKycmu4Hu
bapuepu Sonic Crystal ¢ yunuHOpu4YHU enemeHmu 8bpPXYy MexHume
aKycmuy4Hu xapakmepucmuku

W. Kpanos, Hepenues, K., E. M'vesa n W. Pyckosa

B cratusta ce uscneaea npomsHaTa B akyCTUYHUTE XapaKkTepucTukM Ha akycTuyHaTa
6apuepa Sonic Crystal ¢ npomsaHaTa Ha 6post Ha penoseTe Ha BapuepaTta. N3cneasaHeTo
€ peanuaupato ¢ 2D mofen Ha akycTudHa 6apuepa Sonic Crystal ¢ LunuHAPUYHU Npodunu
Ha 6GasoBu enemeHtTu B cpega COMSOL Multiphysics®. WUacnepsa ce edekTsT oT
yBEMW4YaBaHETO Ha HOMepa Ha pefoBeTe Ha akycTuyHaTa Gapuepa Sonic Crystal ¢
BEPTUKANMHU LUNUHAPUYHM NPOM UM BbPXY NPOMsiHaTa B aKyCTUYHUTE XapaKTepucTukn Ha
bapuepata. PefoseTe ce yBenuuasaT C NOCTOSHHO W/UMU NPOMEHNWBO PA3CTOSHUE.
poBeaeH e eKkcrnepuMeEHT 3a NpoBepKka Ha pesynTaTUTe OT YUCMEHOTO W3CNedBaHe C
COMSOL Multiphysics®.

OT uscneasaHeTo 1 HanpaBeHWs aHaU3 Ha pe3ynTaTuTe ce BUXAA, Ye OT pasrneaaHuTe
OPMU Ha aKyCTUYHOTO NPOCTPAHCTBO Hail-gobpu pesynTaTu ce nonyyaeaT npw
n3non3esaHe Ha eneMeHTU ¢ Kpbrna opma. Mpu yBenuyasaHeTo Ha 6posA Ha pefoBeTe Ha
aKkycTu4Hata bapuepa Sonic Crystal ce noeuwasa Ha edeKTMBHOCTTA Ha aKycTuyHaTa
Bapuepa. Collo Taka yBenuyaBaHeTo Ha Bpos Ha pefoBeTe Ha akycTuyHaTa Gapuepa
Sonic Crystal Boan Ao nopobpsiBaHe Ha akyCTUYHUTE XapaKTEPUCTUKU B TEPLIOOKTABHM
YectoTHU neHtu: 50, 63, 80, 400, 630, 800, 1250 Hz.

B.4.9. E.Gieva, Ruskova, |., Nedelchev, K., Kralov, I., “Comparative
analysis of the acoustic efficiency of classical and sonic crystal
noise barriers”, IOP Conference Series: Materials Science and

Engineering, 2020, 1002(1), 012014, Q4
https://iopscience.iop.org/article/10.1088/1757 -
899X/1002/1/012014

CpaeHumeneH aHasiu3 Ha akycmu4Hama ed)eKmUGHOClT) Ha
Kracu4yeckume u 3gykosume KpucmarnHu wymosawum-yu 6apv|epv|

E. N'neBa, PyckoBa, ., Hepenues, K., Kpanos, U.

B HacTosWwoTO n3cneaBaHe e nNpeAcTaBeH CpaBHUTENEH aHanu3 Ha akycTuyHaTta
edeKTUBHOCT Ha Krnacu4yeckuTe U 3BYKOBUTE KPUCTanHW LIymMo3alumTHu Bapuepu,
npoBeJeH Ypes yucneHa cumynaums. EqHo oT Haill-yecTo cpellaHuTe pelueHus 3a
HamansiBaHe Ha LiyMa Npu TpaHcnopTa € M3NOMI3BaHETO Ha CKbMU KOMOWHUpaHu
Wymo3aLMTHU Bapuepmn C BUCOKa CTEMEH Ha OTpaXKeHue U nornbliaHe. 3ByKoBUTE
KpucTanu ca cpaBHWUTENHO HOB TWUN WymoBa Gapuepa B npouec Ha paspaboTka u
uscneaBaHe. B Toa nscneasaHe aBata Buaa 6apuepu ce cpaBHABAT Bb3 OCHOBA
Ha TaxHaTa obnacT Ha NpuUNoXeHue, 3aTUXBaHE Ha HWBOTO Ha Lyma 3aj TsX,
YecTOoTHa XapaKTepucTuKa, TEXHONOrUs Ha MpPOU3BOACTBO, NOAAPBXKA WU LEHa.
Hakoum OT xapakTepuCTUKUTE ce nonyyaBaT 4Ype3 YUCNeHW cumynaumm wn
eKCnepuMEeHTanHu AaHHW, JOKaTO ApYru ca AO0CTbMHW B NyONWUKYBaHU Hay4HM
nscneasanus. MNMonyyeHute pesynrtaTu nokaseart, Ye 3BYKOBUTE KpucTanu moraT Aa
ce U3nonaeaT 3a NoAobpsABaHe Ha WyMo3almuTHaTa epeKTUBHOCT Ha CTaHAapTHUTE
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6apuepu. Ha nasapa uma ronsm Bpoit maTepuanu sa usrpaxaare Ha LLYMO3aLLUTHN
Bapuepu, BknounTenHO ecTecTBEHM MaTepuanu kato AbpBO. Bb3 ocHoBa Ha
PE3ynTaTuTe MOXe Aa Ce MUCTM 3a NpoeKTUpaHe Ha HOBM BMOBE LUYMOBW
Gapuepu, kato Teau, KouTo Wanonssar 3BYKOBU KpucTanu. B gonbnHeHue KbM
HOBUTE MaTepuanu, Hue CblO M3yyaBaMe pPasNUYHU opMu u noapenbu Ha
6apuepu, 3a aa nogobpum 3aTuxBaHETO Ha Teau wymoBu Gapuepu.

B.4.10. Nedelchev, K., Kraloy, I, Gieva, E., Ruskova, I., Nikolov, G.,
“Acoustic  barrier with energy harvesting”, 2020 21st
International Symposium on  Electrical Apparatus and Q4
Technologies, SIELA 2020 - Proceedings, 2020, 9167083, DOI:
10.1109/SIELA49118.2020.9167083

AKycmuyHa bapuepa c enemeHmu 3a npobpa3sysaHe Ha akycmuyHama
eHepaus 8 eflekmuyecka

Hepenues, K., Kpanos, U., lvesa, E., Pyckosa, W., Hukonos, I".,

B cratuata e npeactaBeH Hos Tun aKycTuyHa bapuepa (Sonic Crystal) ¢ noctaseHu
MNE30ENeKTPUYHN enemMeHTU 3a reHepupaHe Ha enexkTpuyecka E€HEprusi oT akyCTUYEeH LUyM.
Wacnenpar ce Ba Buaa HanpeyHu cedeHns Ha eneMeHTUTe Ha akycTuyHaTa bapuepa: cbe
3aTBOpeHN u oTBopeH TpbOeH cekTop. Llenta Ha cratusta e ga ce onpeaenu
eeKTUBHOCTTa 3a npeobpasyBaHe Ha aKyCTuyHaTa eHeprus B enekTpuyecka B
3@BUCUMOCT OT YECTOTHUSAT AUanasoH Ha akyCTUYHOTO BbafeiicTeue. Crieg Mogenupaxe
Ha akycTuyHute Gapuepu ¢ COMSOL u npoBexaaHe Ha 4uUCHeHo nscnenpaHe e
ONMpeAeneHo MecCTOMONOXEeHWETO Ha Mue3o- eneMeHTUTe 3a npeobpasyBaHe Ha
akyctudHata eHeprua B enekTpudecka. OnpeAeneHo e BAWAHWETO Ha Tpu pasnuyHu
TUMUYHW TUNA aKyCTU4HU CMEKTPU U PasnUYHU HUBA Ha 3BYKOBO HansraHe BBbPXY
réHepupaHaTa enekTpuyecka eHeprusi, KakTo U edekTMBHOCTTa Ha cucTeMarta npu Tesm
Bb3Oencraus.

Pesyntatute nokaseat, ye 3aBUCMMOCTUTE Ha reHepupaHuTe curHanu ca CXOoAHMW, Mnpu
HapacTBaHe Ha 4ecToTuUTe ce yBenu4asa reHepupaHaTa enekTpudecka MOLLHOCT, KaTo npwu
4ectotn Hap 500 Hz, Temna Ha HapacTBaHeTo e No-BUCOK. ['eHepupaHaTa enekTpuyecka
EHeprusa Npu HanbIHO 3aTBOPEHU TPBLOM e NO-BUCOKM OT Teau Npu OTBOPEHU TPHOMW.

2. NYBNUKALWU NU3BBH PABHOCTOUHUTE HA XABUJIIUTALUMOHEH TPYQ

2.1. PesloMeTa Ha Gbnrapcku Ha ny6nukauuute B Hay4yHU u3naHus, KOUTO ca
PediepupaHu U UHAEKCUPAHU B CBETOBHOM3BECTHU 6a3n JaHHW C Hay4Ha
UHdopMauus

BI' 3a yyactue B KoHKypca ca npeacraBeHu 7 Hay4yHu nybnukauuu, pedepupaHu u
WHAEKCUPaHU B CBETOBHOU3BECTHU Basn AaHHW ¢ Hay4yHa UHopMaLms.

I.7.1. Mitov, A., Nikolov, N., Nedelchev, K., Kralov, I. ,CFD 1F=2.8,
Modeling and Experimental Validation of the Flow Q2
Processes of an External Gear Pump“, Processes 2024,

12(2), 261; https://doi.org/10.3390/pr12020261
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ModenupaHe U ekcnepumeHmarnHo eanudupaHe Ha npoyecume Ha
fnpomu4yaHe Ha 8bHWHa 3b6Ha romna

Muros, A., Hukonos, H., Hepenues, K., Kpanos, W.

Tasu cratusa npeacraes MofenupaHe guHaMukaTta Ha cnyugute (CFD) Ha npouecuTe Ha
nyaHMa notok npu onpefeneH obpasel Ha BbHWHA 3b6HA nomna. Llenta Ha
paspaboTeHus aByusmepeH (2D) CFDwmogen e pa U3BBbPLUM YUCNEHO u3cnenBaHe 3a
nonyvaBaHe Ha OCHOBHUTE XapaKTePUCTUKU Ha AebuTa Ha nomnara, ocobeHo aebuTa kaTo
(OYHKUMS Ha HansraHeTo u aebuta KaTo (OYHKUMS Ha BpemeTo. MMpoBEAEHO e YMCheHo
“3cneaBaHe nNpu YeTMpuaeceT U ABa pasnuyHmu pexnma Ha paboTa, KOUTO ca U3paseHu KaTo
Bapvauus Ha ABa napameTbpa: YecToTa Ha BbpTeHe (950-1450 min-1) u Hansraxe (5—-150
bar). BanugupaHeto Ha uucneHuTe pesyntatu e W3BbLPLIEHO Ype3 eKcrepumMeHTanHo
ncneasaHe. 3a uenTa e npoekTUpaHa u BHeApeHa nabopaTopHa ekcnepuMmeHTanHa
ycTaHoBka, obopyaBaHa cbC CbBpeMeHHa cucTema 3a cbbupaHe Ha AaHHK (DAQ). ToBa
noseonsea 3bbHaTa nomna aa 6bae TecTBaHa npu cblUUTe pexumy Ha paboTta kaTo
HncneHoTo nscneasare. M3sbplueH e Banuaupaly aHanus Ypes cpaBHABaHE Ha YncreHuTe
W eKCNepuMeHTanHuTe pesyntaTu, U3nonasaiku CpeAHUst MHAEKC Ha OTHOCUTENHa rpeLuka
(FIT). MpenocraBeHo e noapobHo onucaHue Ha paspabotkata Ha 2D CFD mMoaen
(CADmopgen, mpexa, 06LWM HacTPONKU, rpaHUYHK ycnosua u ap.). Bb3 ocHoBa Ha 2D CFD
MOAena e npeanoxeHa OpUrMHaNHa METOAONOrUS 3a OTYMTAHe Ha BAUSHUETO Ha
n3nyckatenHute kKaHanu BbpxXy paboTHUS obem Ha nomMmnara, 4pes perynupaHe Ha
WnpnHaTa Ha YenHaTa YacT Ha 3b6bHUTe Konena, Bbnpekn orpaHuyeHusTa Ha npocTtus 2D
CFD mogen, kouto ce obcbkaar B Tasu CTatus, ce aHanusmpa MHoro gobpo cbBnageHue
MEXAY YNCNEHNTe 1 eKCnepuMeHTarnHUTe pesynTaTi Ypes UaYUCNsABaHe Ha HUBOTO Ha FIT,
KOETOo e B Anana3oHa 93-97%.

[.7.2. Mitov A., Nedelchev K., Kralov, I, ,,Experimental Study of
Sound Pressure Level in Hydraulic Power Unit with IF =2.8,
External Gear Pump*, MDPI, Processes 2023, 11(8), 2399; Q2
https://doi.org/10.3390/pr11082399

EKCHGPUMeHmaJ'IHO u3cnedsaHe Ha HUBOMO Ha 38YKOBO HalldeaHe 8
xquaenuqu azpeeam c 8bHWHa 3bbHa rnomna

Mutos A., Hepenues K., Kpanos, U.

B cTatusita ca npeactaBeHu pesynTatute oT eKcrnepuMeHTanHo uscnenBaHe Ha HUBOTO Ha
3BYKOBO HansiraHe (SPL), Npu4yvMHeHO OT xuapaBnuyeH arperar ¢ BbHIWHa 3b6Ha nomna.
W3cnegsaHeTo e nposegeHo  cbC  cneumanHo paspaboteHa  nabopaTopHa
eKCnepumeHTanHa yctaHoBka, 6asupaHa Ha o6Wa apxuTekTypa, MW3non3saHa B
XWApaenu4HUTe cunosu arperatu. XuppaeBnuyHata cuctemMa W U3NON3BaHOTO
n3mepsatenHo obopyAeaHe ca noApoGHO onucaHu. [pefcTaBeH e AW3alWHbLT Ha
NPOBEAEHUTE EKCNepUMEHTamNHU W3crieaBaHus, BKIIOYBALLY [BE OCHOBHU KOHGUIrypaLuu
CbC CNEeUUtUYHN napameTpu Mo OTHOLLEHWE Ha pexuMUTe Ha paBoTa Ha cucTemarta.
MonyyeHuTe ekcnepuMeHTanHu pesynTaTi ca NpeacTaseHu noa opmarta Ha aMnnaUTyaHU
HECTOTHU XapaKTePUCTUKU, KOUTO Ce CpaBHSIBAT B CbOTBETCTBMUE C NnaHa Ha eKcrnepuMeHTa.
M3BbpLuBa ce aHanu3 Ha nomnyyYeHUTe pesynTaTi ¢ NOMOLLTA HA PA3MUYHN KONMUYECTBEHN
nokasaTtenu. 3a KOHKPETHM pexuMn Ha paboTa napameTpuyHUTE MOAEnU ca NonyyYeH! Ypes
anpokcumauunsa Ha ekcnepumeHTanHuTe gaHHu. MNonyyeHWTe modenu morar Aa crnyxarT B
bbaewa paborta 3a HamansisBaHe Ha SPL 4Ypes MacuBHW UMW aKTUBHU cpefcrtea (Hanp.
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4YeCTOTHO ynpaBneHue Ha €nekTpoasuratens). KonuyecteeHUsST aHanna Moxe Aa cnyxu
KaTo 0asa 3a cpaBHeHue ¢ pesyntatute, nonyyeHu cnea pobaBsHe Ha nacusHW
(amopTusnpaLy npbeTeH u AP.) UK aKTUBHU cpeacTea 3a HamansBeaHe Ha SPL.

I'7.3. Nedelchev K., M. Semkov and I. Kralov, “Geometric
Synthesis of FlyWheel Energy Storage Design”, AIP 4
Conference Proceedings, 2021, 2333, 090029, Q
https://doi.org/10.1063/5.0045295

l'eomempuyer curmes Ha duzaiin 3a CbXpaHeHUe Ha eHepaus Ha
Maxosuk

Hepenues K., M. Cemkos u U. Kpanos

HacTosiwara pa6ota ce saHumasa ¢ “3cnefBaHe Ha BNUAHNETO Ha reoMeTpusaTa Ha
LUEHTpanHaTta 4YacT Ha KUHeTu4yeH aKymynartop BbpXy KOMM4YecTBOTO akyMmynupaHa
€HEePrus n HMBOTO Ha U3NBYBAHOTO OT Hes 3BYKOBO HansraHe. W3cnepsaHeTo e
peanusmpaHo ¢ 3D CcTpyKTypeH akycTuueH Moaen B cpepjata Ha COMSOL
Multiphysics®. MogensT n3cnensa BbL3MOXHOCTUTE 3a HaMansBaHe Ha HUBOTO Ha
3BYKOBO HansraHe npu 3anassaHe w/unu yBenuyaBaHe Ha KWHETUYHATA eHeprus Ha
batepusita npu 3anassaHe Ha NbpBOHa4YanHaTa mMaca Ha obekta. Bb3 ocHoBa Ha
KONIMYECTBOTO CbXpaHeHa eHeprus u HUBOTO Ha 3BYKOBO HansiraHe, U3nbyBaHO OT
kUHeTu4yHaTa OGaTepus, ce onpepensT reoMeTpudHu durypu c Haii-gobpo
NPEACTaBAHE N0 OTHOLLUEHME Ha Te3u napameTpu. MNpoBeaeH e ekcnepuMeHT ¢ Len
NPpoBepKa Ha pesynTaTuTe OT YUCNEHOTO uscneaeaHe ¢ COMSOL Multiphysics®.
YucneHoTo uscnegpaHe nokasea, 4e npu dh2=40 mm ce nonyyaBa Haii-mankaTta
CTOWHOCT Ha HUBOTO Ha 3BYKOBOTO Hansirae. EkcnepumenTanHata npoba e ¢
pasmep dh2=100 mm, «koeTo oT aKyCTU4Ha rnegHa Touka e CTpyKTypara,
réHepupalla Hail-BMCOKMUTE HUBa Ha 3BYKOBO HansraHe. Toea nokasea, 4ye npu
npomsHa dhz Ha 40 mm MoxeMm Aa Hamanum €KBUBANEHTHOTO HMBO Ha 3BYKOBO
HansaraHe c go 18,72 dB.

[.7.4. Kralov, I., Nedelchev, K., “Passive transport noise barrier
Jor acoustic energy harvesting”, Journal of Environmental IF=0.504,
Protection and Ecologythis link is disabled, 2021, 22(6), pp. Q4
2318-2329

[NacusHa mpaHcrnopmHa wymousonayus 3a cb6upare Ha aKycmuyHa
eHepaus

Kpanos, ., Hepenues, K.

OTpaseHuaT wWym oT Tpadmka OT aKycTU4HUTE H6apuepu 0GMKHOBEHO BOAM A0
NOBULLIaBaHe Ha HUBOTO Ha LWymMa npeau Gapuepata nopaau KOMBUHUPaHUS edekT
Ha USTOYHWKa 1 OTpaseHus LWyM. ToBa MOXe Aa 3acerHe MHOro xopa — LWogbopy U
MBTHULW. [TOHAKOra TEXHUST GPOoit € MHOTOKPaTHO NO-rofsiM OT Bpos Ha 3acerHaTute
3aa bapuepata. EAHO OT cbluecTByBalUTe peLLEHUS € W3NOM3BAHETO Ha CKbAW
KOMBUHMpaHu Wwymosu Gapuepu ¢ BUCOKA cTeneH Ha WwymMo nornbwaHe. B Toea
uscnensaHe ce pasrnexja HoBa nacuBHa TpaHCMopTHa akycTuyHa Gapuepa c

MH: 5.1 MawuHHo uHxeHepcTBO, HC: MpunoxHa mexaHuka 14/32



Pestome Ha HayyHume mpyodose Ha ooy. 0-p UHX. Kpacumup Hedenves

BUCOKO HMBO Ha HamansiBaHe Ha OTpaseHua wym. [MpeacrtaBeHaTa nacuBHa
TPaHCnopTHa akycTuyHa Gapuepa ce cbcTou oT NONYKPbIMU eneMHTU, B KOUTO ce
POPMUPAT 30HU C BUCOKO HUBO Ha 3BYKOBO HansraHe. ToBa fgaBa Bb3MOXHOCT 3a
nocneasawlo npobpasyBaHe Ha aKyCTU4HaTa eHeprus B enekTpuyecka u
W3Non3BaHeTo U 3a 3axpaHBaHe Ha PasnnUYHM KOHCYyMaTopu C HUCKA MOLLHOCT.
MNpeacrtaBeH e yucneH Moaen, c KoWto e wuscneaBaHo pasnpeneneHueTo Ha
3BYKOBOTO HansiraHe [0 aKyCTUYHUTE eneMeHTU Ha bapueparta. UssbplueHa e
NPOBEpPKa Ha pesynTaTute ¢ ekcnepuMeHTanHo usneaBaHe, KOeTo nokassa MHOMO
Aobpo cbBnageHue MeXAy ekcnepuMeHTanHuTe u YucneHuTe pesyntaTtu (pasnuka
0T 2 10 20 %) B 3aBUCUMOCT OT OKTaBHaTa 4YecToTa.

Pesyntatute nokasear Hanuuue Ha 30HU C BUCOKM HMBA Ha 3BYKOBO HansiraHe
(akycTuyHa eHeprusi) B 6nusocT o wu3cneasaHata Bapuepa. Teaum 30HM ca
NOAXoAALM 3a NpunaraHe Ha pelleHUsITa 3a NpeobpasyBaHe Ha aKyCTUMHUAT LLyM
B €nektpuyectso. [lonbnHutenHo e Heobxoaumo Aa ce uscnenBa BNUYHUETO Ha
aKyCTU4HWUTE XapaKTEpUCTUKM Ha MaTepuanu BapuepHute u Herosata reomeTpus
BbPXY YECTOTHOTO pasnpefeneHue Ha WyMa, 3a 4a ce WU3MbIHST n3ncKkeBaHusTa 3a
H6apuepHa Bucoka aKyCTu4Ha eEeKTUBHOCT, KOSITO Aa OCUrypuU Bb3MOXHOCT 3a
NOCTBSAHE Ha ycTpoWcTBa 3a npeobpasyBaHe u CbOupaHe Ha 3ByKOBa eHeprusi c
BUCOKa eeKTUBHOCT.

I.7.5. Kralov I. and Nedelchev K., "Lowering the noise level in
the transport flows through reduction of the traffic barrier
reflected noise", IOP Conference Series: Materials Science Q4
and Engineering, 2019, 618(1), 012051,
DOI10.1088/1757-899X/618/1/012051

Hamanssa+e Ha Husomo Ha wyma g mpaHcrnopmHume nomouyu 4pes
HamarisisaHe Ha bapuepama 3a O0sUXeHue ompa3seH wym

Kpanoe U. u Hepenues K.

B paGotata e npeacteeHa akycTuuHa Gapuepa c NONyKPBLINU eNEMEHTU, KOWUTO
NO3BONSABAT Aa Ce€ Hamanu oTpaseHuAT Wym oT GapuepaTta 6e3 Aa ce M3non3sa
LymonorneLialy Matepuan BbB BbTPELWHOCTTa Ha 6apuepaTa. OTpaseHuUsIT Wym oT
NbTHUTE Oapuepu OBWKHOBEHO BOAWM A0 NOBULIABAHE HA HUBOTO Ha wyma,
Bb3OYyx/aaH ot aBTomMo6unuTe 1 BrakoseTe. Toan edhekT MaMckBa npoekTupaHe Ha
TPaHCNOPTHM WymoBU Bapuepu 3a eheKTUBHO HaMansaBaHe Ha LyMa 3a4 TSX, KakTo
1 33 NPOU3BOACTBO Ha Marnko HMBO Ha OTPa3eH LWYM B NocoKaTa Ha U3TOYHUKA. TOB?
L€ ce oTpasu Ha no-gobpa LyMoBa cpefa 3a MHOTO MbTHULM, 0COBEHO B Cryyail
Ha HaToBapeH Tpaduk B nuKoBuTe YacoBe. XopaTa, 3acerHaTi OT To3n edekT,
ObMKHOBEHO Ca MHOrO noBeye OT 3acerHaTuTe 3aj Gapuepata. EgHo oT
CbLUECTBYBALUUTE pELUEHUS € WU3MNON3BAHETO Ha CKbMU KOMOUHUPAHU LUYMOBMU
bapuepu c Bucoka creneH Ha normbliaHe. B Toa npoyusaHe e npoekTUpaHa,
TeéCTBaHa U aHanusvpaHa HoBa NacuBHa TpaHcnopTHa LWymoBa Gapuepa 3a Ao6po
HUBO Ha HamansBaHe Ha oTpaseHus Wym. ToBa ce OCbLIECTBABA Ypes NOAXOAALLO
NPOEKTUpaHe Ha nperpagHua nNpodun, W3BbLPLUBALY CMYLUEHUS OT M3TOYHUK W
OTpaseHW akyCTU4HW BBNHU B Manku obemu B 6nu3ocT 4o nperpaauTe.
KoHcTpykuuaTa Ha Gapuepara, HanpaBeHa oOT MOBTapsilyM Cce, E4HAKBO
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npodunupaHn enemeHT, No3eonsea AOPU CbLUECTBYBAHETO HAa aKyCTUYHU NEHTH,
ocobeHo 3apg 6apuepara.

I.7.6. Kralov I. and Nedelchev, K., “Acoustic method for
identification of railway wheel disc structural 4
vibrations using COMSOL”, Journal of the Balkan Q
Tribological Association, 2019, 25(3), pp. 546557

AKycmuyeH Memod 3a udeHmucpuyupaHe Ha CMpyKkmypHuU subpauyuu
Ha OUCKO8e Ha Xene3onbmHU Konena ¢ nomowima Ha COMSOL

Kpanoe U. n Hegenues, K.

B npeactaBeHoTo wu3cnegsaHe ca pasrneaaHn CTpykTypHWTe BubBpauuu Ha
OMPOCTEH AMCKOB MoAen Ha >Xene3onbTHO KOMEnNo. N3cnepBaHo ce yucneHo
CTPYKTypHUTE BUOpaLMM Ha MOZEN C KpaiiHuU eNemMeHTH Ha Aucka c nomoLuta Ha
cocpTyep COMSOL Multiphysics. UarpapeHa e eKcnepuMeHTanHa nocraHoBKa 3a
NPOBEpKa Ha YucneHuTe pesyntati. BuabyxaaHeTto ce peanuaupa c nomoLlyta Ha
YAAPEH YyK, C KOUTO ce onpeaens cunata, ¢ KOSTO e Bb3AenCcTBaHO BbPXy ANUCKA,
@ C MUKPOCHOH Ce U3MepBa reHepUpaHOTO HUBO Ha 3BYKOBO HansiraHe. HanpaseHa
€ CbhnocTaBka Mexay CTPYKTYPHUTE W aKyCTUYHWUTE YecToTw reHepupaHu B
pe3ynTat Ha UMNYNCHOTO CUMOBO Bb3AeNCTBUE.

OT npoBeaeHoTO U3cneaBaHe ce BUXAa, Ye CTPYKTYPHUTE M aKyCTUYHUTE YeCcToTU
Ca egHakeu. [pu nscnegsaHe Ha BNUSHUETO Ha KOHCTPYKLUMATA HA AUCKa BbpXy
OCHOBHWTE YECTOTHU AMana3oHN Ha aKyCTUYHOTO U3NbYBAHE € J4OCTaTbyHO Camo
CTPYKTYpHO = U3crneaBaHe. AKYCTUYHOTO u3criegBaHe e Heobxoaumo 3a
ONpeAensHeTo Ha ocHoBHaTa YecToTa (co6CTBEHATa YecToTa, NPU KOSITO UMa Halil-
NPOABMKUTENHO M3NBYBAHE HA aKyCTUYEH LWyM cried UMMYNCHO Bb3JeNCcTBUE) 1
HUBATO Ha 3BYKOBO HansraHe u3nbysBaHO OT 06eKTa Npu CbOTBETHOTO BbHLUHO
Bb34encTBMe.

I.7.7.  Gechev, Ts., Nedelchev, K. and Kralov I,
“Autogiros: Review and Classification”, Aerospace IF=2.1
2025, 12(1), 48; Q2
https://doi.org/10.3390/aerospace 12010048

Aemoxupu: npeaned u knacugukayus

leyes, L., Hegenues, K. n Kpanos WU.

CratuaTa pasrmexaa aBTOXMPWUTE, KaTo Ce KOHLEHTPUpA BbpXy WUCTOpUsSTa Ha
noneTuTe UM, pasBUTUETO, NPUNOXEHWUETO, MPUHLMNA HA NOMeTa, KOMNOHEeHTUTE
W npeaumcTeata UM nped Apyru camonetu. MbpBo e npeacTaBeHa UCTOpUATA Ha
aBTOXupa, KaTo ce (hokycupa BbpXy PEBOMIOLMOHHN M30BpEeTEHUs U WU3ACHSBA
3Ha4YeHWeTo UM 3a UAMOCTHOTO pas3BWUTME Ha poTopkpadTa. Cnen ToBa ce
pasrnexaat noApobHO CbBpeMEeHHUTE Hay4YHU U3CNeaBaHMa Ha aBTOXMPOTO U ce
onpeaens HanuyHata npasHuHa B u3cneaBaHuATa. [NpUHUMNBLT Ha noneTa w
TEXHW4eCKUTE OCHOBU Ha aBTOXMpa CbLIO ce 0BCbXKAaT HakpaTKo U ce npasu
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CPaBHEHWE Mexay aBTOXUPU, XENUKONTEPU U CaMONeT o (bukcupanmn kpuna.
MocoyeHn ca n cxemaTuyHo MPEACTABEHN NPUNOXEHMATA Ha aBTOAXKUPO 3a
FP@XAAHCKN, BOBHHU U CMeceHM uenu. OcHoBHATA 4YacT Ha cTaTusTa BKMoYBa
NPernen Ha pasnnuyHuTe KOMNOHEHTU U CUCTEMU B CTPYKTypaTa Ha pasrnexaaHus
Camoner, BKNIOYUTENHO rmaBeH poTop, BUTHO, ABuraTen, nunotcka kabuHa u gp.
OcBeH TOoBa e onucaHa u CXemMaTu4yHO npefcTaBeHa uW34YepnaTenHa
Knacudukauuns, sacsrala Haii-seye CBBPEMEHHU 1 XOMOMOrUpaHu aBTOAXMPO.
Exkcnepumentanturte u KOMBUHMPaHN NPOEKTU Ha aBTOXUPY ChLLO ce pasrnexaar
W otbenssear B knacudukaumsaTa. BbsayxonnasatenHute cpeactsa ce
Kareéropusupar B 3aBUCUMOCT OT TUNa Ha OCHOBHATa KOHCTPYKUUSA, HanW4yHoCTTa
Ha MauTara, 6pos Ha MecTara, 6pos Ha poTopuTe POTOPHWUTE NEepKU, No3nLMSTa
Ha poTopa u mauyTtata, TMUNa W NO3ULUMATA HA BUTIOTO W onawikaTa, Tuna Ha
NPEABBLPTALUMA MeXaHU3bM U U3TOYHMKA Ha eHeprusa. [peacraBeHaTa B
KnacudukaumaTa uges 3a pasnuuHm BapuaHTU Ha aBTOXUPU e noAcuneHa c
BU3yanHn npumepn. Tasu pabota e JonbhHeHWe Kbm ycunuaTta 3a
rionynspusnpaxe Ha aBTOAKUPO 1 U3CnesBaHNs BLPXY Tax. Toil npeanara nbnHa
WHopMaumsa 3a camoneta U Moxe ga nocnyxu kato csoeobpasHa oTnpaBHa
To4Ka 3a UHXXeHepuTe B NpoLeca Ha NpoekTUpaHe Ha NOA0BHM BUAOBE NeTaTenHu
MaLUUHW.

2.2 HayyHu ny6nukauum B HepedepupaHm Hay4HU U3[0aHUA ¢ Hay4YHO
peueH3upaHe

2.2.1. Pe3oMeTa Ha 6bnrapcku Ha Hay4yHuTe nybnukauuu B
HepedepUpaHu HayYHU U3AAHMA C HAay4YHO peLeH3upaHe

BI' 3a yyacTtue B koHkypca ca NpeacTaBeHu 25 Hay4Hn nybnukauuun, B HepedepupaHu
Hay4YHU N3JaHUs C Hay4YHO peLeH3upaHe.

I'8.1. PycanoB P., TpudonoB B. u Hengeaues K., ,.H3cnedsane na
aKyCmu4HUme xapaKmepucmuku Ha O8YKpuia 6pama npu pasiuiHo
nonoowcernue Ha kpunama*, COOPHUK IOKJIAAU OT Hay4yHO-
TEXHUYECKA KOH(PEPEHLMS C MEXIyHApOIHO YuacTHe BynTpanc-
2021, Cosomon, 10 - 13 cenremspH, cTp. 61 — 66, ISBN ISSN 1313-
955X, 2021

B pabotata ce uscregsa BNUSIHUETO Ha NOMOXEHMETO Ha Kpunarta Ha AgBykpuna
Bpata Ha nonybesexoBa Kkamepa BbPXY aKyCTUYHUTE XapaKTEPUCTUKA Ha
MPOXOAHOTO ceyeHue Ha BpaTata. MamepsaHeTo e peanuaupaHo npu Tpu
nonoxeHusa Ha BpataTta. OnpegeneH e UHAeKca 3a HamansaBaHe Ha 3Byka (Rw) 3a
TPUTE nonoXeHus Ha BpaTuTe. TErnoBUAT WHAEKCA 3a HaMansiBaHe Ha 3Byka
Hamansea npubnuantenHo Tpu nTM (30dB/10dB) npu oTBapsiHe Ha €4HOTO KPUMO
Ha BpaTaTta u okono net nbTu (30dB/6dB) npu oTBapsHe n Ha ABeTe Kpuna Ha
BpaTaTa. [lopagn edekta Ha oTpassBaHe M HacnarsaHe Ha BbIHWUTE npu
pasnu4HUTe YecToTu ce Habngaea ycunBaHe Ha HUBOTO Ha 3BYKOBO HamnsraHe,
KOETO Ce BUXAa OT HUCKUTE U OTpULIaTENHUTE CTOMHOCTU UHAEKCA 3a HaMansaBaHe
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Ha 3Byka (63Hz 1 80 Hz, 0T -9 1o 0.4 dB; 630 Hz 1 800 Hz oT -2,9 dB A0 0.6 dB u
Ap.).

lMony4yeHuTe ot usmepeaHusaTa PE3ynTaTh nokaseart, Ye npu 3aTBOPEHU Kpuna Ha
Bpatata TernoBu WHAeKkca 3a HamansBaHe Ha 3Byka (Rw) uma croiiHocTu B

AvanasoHa 32 - 33 dB, koeTo e €AUMH MHoro pfo6bp nokasaten 3a
LymousonauusaTa Ha Bparara.

[.8.2. P. Pycanos P, Henenues K., Tpudonos B. u Hpanos I1.,
“Hscnedsane enusmnuemo na donvinumennu aKycmuuHu enemenmu
6bpXy 6pememo 3a peeepbepayus Ha nomewjenue”, Co6opHuk
AOKJTIaZl OT Hay4yHO-TEXHHYEecKa KOH(pEpeHIHs ¢ MEXIYHapOIHO
y4acrtue bynTpanc-2020, Cosomnon, 10 - 13 CeNnTeMBpH, CTp. 46 - 51,
ISBN ISSN 1313-955X, 2020

B paboTara ce uscnegea BnusiHueTo Ha AOMBIHUTENHUTE aKyCTUYHU ENleMeHTH,
nocTtaBeHu B BNN30CT 0 CTEeHUTe unu BbpXy TSX, C LUEM NpoMsaHa Ha akyCTUYHUTE
XapaKkTepucTuki /akycTuyHaTa kapTuHa/ Ha nomeLueHneTo. KaTo napameTsp 3a
oueHka ce usnonssa spemeTo 3a peBepbepaums. EkcnepuMeHTanHo e n3mepeHo
BpeMeTo Ha pesepbepauus B akyCTUYHO CTyauO Npu pasnu4YHn KoHpUrypauum Ha
PasfnniHn akycTudHu enemeHTu. Peanusupanu ca 20 pasnuyHu BapuaHTa Ha
pasnomkeHne Ha [ONBLIMHUTENHU KayCTUYHU enemeHTu. OT nposeaeHuUTe
EKCnepumMeHTn ce BuXaa, 4e Hal-manko obLLO Bpeme 3a peBepbepauusa ce
nony4asa npu sapuaHTtu v1 (0.16 s) u v11 (0.14 s), a Haii-ronemu npu BapuaHTu
v5 (0.30 s), v10 (0.41 s) u v12 (0.29 s). 3a AnanasoHa Ha HUCKUTe YyecToTun oT 63
Hz no 315 Hz cpeanata aputmeTuyHaTa cTolHOCT Ha BpeMeTo 3a peBepbepauus
Mo TEpLI0OKTaBW Ce nonyvasa Hail-manka CTOMHOCT Npu BapuaHTh v2 (0,66s), v8
(0.58 s), v10 (0.63 s) v11 (0.65 s) M v17 (0.66 s).

I'8.3. Nedelchev, K. and Rusanov R., “Usznonzeane na COMSOL 3a
uscnedsane Ha  eghexmusHocmma — Ha wymosaznyuiumenu’,

Haunonanna xondepenuus "Akycruka", XXI, vol. 21, cTp. 75 — 83,
2019, ISSN 1312-4897", 2019

B cratusta ce uscnegsa BNWSHUMETO Ha HSKOW OT napaMmeTpuTe Ha akyCTU4Ha
Gapuepa ot oTBOpeH TuM, KOUTO cCe M3NON3BaT 3a HamansBaHe Ha HWBaTa Ha
3BYKOBOTO HansraHe, 4pes nacuBHW yCTpOIiCTBA 3a HamansBaHe Ha Lyma BbB
BEHTUNALIMOHHUTE CUCTEMU U HAKOW BUAOBE aKycTU4HU Gapuepm / Sonic Crystal
Acoustic Barriers /. OT uscneasaHeto ce BMWXKAA, Ye npu yeenuyaBaHe Ha
AbIKUHATa  Ha  yCTPOMCTBOTO ce  yBenuyaBa edeKTUBHOCTTA  Ha
LymosarnyLiasaHe. Ypes nogxoasiy u36op Ha KOHCTPYKTUBEH NapaMeTbp, MoXe
Aa C€ NPOMEHs N3MEHEeHNETO Ha eKBMBANEHTHO HUBO Ha 3BYKOBO HansraHe cnej,
LUyMO3arnyLmnTenHoTo YCTpoiCcTBO /nperpaga/ 3a HeoOXOOAUMUSIT YecTOTeH
WHTepBan.

I.8.4.  Kpanos 1., Henenues K., leopruena T., TTersp UBanos I1., Cunmes
Ha HO8U aKycmuunu bapuepu 3a agmomobuneH u dcenezonvmeH
mparcnopm, HauyonanHa xkoHpepenuus "Axycruka", XXI, vol. 21,
crp. 84 —95, 2019, ISSN 1312-4897", 2019

B pabotata e uscnegBaH YMCNEHO U eKCNEPUMEHTANHO eNEMEHT 3a aKycTU4Ha
Bapupepa or HoB TN c nonykpbrna copma. CUHTE3UPAHUAT eneMeHT 3a
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aAKYyCTUYHKN 6apmepm € noaxoadua 3a aKyCTU4YHa 3awmTa Ha NMbTHUUUTE
/pe,D,yKU,I/IFI/ OoT Wwym reHepupaH or TbpKanaHe Ha >enesonbTHUTE Konena
(B3a|71MOAeVICTBM8TO MEXAY XenesonbTHOTO Koneno u pencaTa) B 30HUTE Ha
XKEenesonbTHU rapu, mMmeTtpoctaHuun wu TyHenu 3a. HanpaBeHMTe HYUcneHm u
€KCnepumMeHTanHu TectoBe Ha o6pasuv| Ha HoBaTa 6ap|/|epa NnokasBaT BUCOKa
aKyCTun4yHa erEKTMBHOCT, a camaTa KOHCTPYKLMS ce oTnu4yaea c NPON3BOACTBEHA,
MOHTa>xHa u eKcnnoatauuoHHa TEXHONMOIMYHOCT, OTHOCUTEMNHO HUCKU pa3xoan 3a
pa3xoaum 3a npon3BoACTBO, TPaHCMOPT, MOHTaX W noaapwbixka. BapmepaTa e
npunoXxuma kakto B 3aTBOpPEHU MNpOCTpaHCTBa Ha pencosute nbTUWA -
MeTpocTaHLunn, CMUPKN 1 rapun, Taka N Ha OTKpPUTO — Kpai TpamBamHu TpaceTa,
BI1aKoBU TpaceTa B HaceneHu mecra u Ap.

I'8.5. Kpanos M., Hepenues, K., Beopnerny P, “Mooenupane na
ycmpoucmeo 3a  2enepupane na eleKmpudecka eHepeus om
subpayuu ¢ ANSYS”, cni. Mexanuka Ha MaiuHuTe, Op. 113, crp.
110-116, ISSN 0861-9727, 2015

B pabotata ca npeacraseHu ocobeHocTuTe npyM YUCNEeHOTO MoAenupaHe Ha
MNE30ENeKTPUHN reHepaTopu Ha enekTpuYecka eHeprus ot Bubpauun (MEFEEB)
B cpeaa ANSYS®. MWsebpweHo e eKCNepuMeHTanHo onpeaensiHe Ha
NPEABAPUTENHO HEU3BECTHU MAcOBM, €NacTUYHU, AeMNUPaLLN U eNekTPUYECcKU
napameTpu Ha reHepaTopeH Moayn. CbLUAT e MogenupaH YMCNeHo B Cpeaa Ha
ANSYS® kato TpucnoiiHa/asycnoiiHa CTpykTypa. OnpeaeneHa e aMnauTygHo-
HECTOTHaTa XxapakTepuCTWKa Ha reHepupaHoTO HanpexeHue B 3aBUCUMOCT OT
HECTOTaTa 1 yCKOPEHMETO Ha BLHIWHOTO Bb3aeicTBUE. MpeacTaBeH e anropuTbM,
KOWTO nosBonsiea Aa ce ModenupaTt pasnudHute Buagose [MEFEEB kaTo
ABYCNOWHW/TPUCNOIHM CTPYKTYpU. PeaynTaTuTe oT U3creasaHeTo NokasBaT MHOMO
AOOPO CLOTBETCTBUE MEXY eKCePUMEHTANHUTE U YUCTeHUTe napameTpu no
OTHOLLEHUWe Ha reHepupaHaTa eHeprus (HanpexeHue).

I'8.6. Urnaros U., Cunanos I1., Henenues, K. u Kpanos U., “Hzcnedsane
Ha ppuxyuoHHu mpenmenus na nioua”, MexnayHaponHa Hay4Ha
KOH(EepeHLs MO aBHALMOHHA, AaBTOMOOWIHA M JKeJe30MbTHA
TeXHUKa U TexHosoruu "bynTpanc-2014", ctp. 119-123, ISSN 1313-
955X

B paGotata ca wuscneaBaHM uYMCNEHO W EKCMNEPUMEHTANHO PPUKLUNOHHU
TPenTeHns Ha nnoya. 3a YUCNEHOTO M3cneaBaHe e u3non3BaH MeToAa Ha
kpaitHute enemeHTM (MKE). EkcnepuMeHTanmHO UM uuchieHo ca onpeaeneHu
COBCTBEHU 4YEeCTOTU W YeCTOTUTE Ha (DPUKLUMOHHWUTE TpenTeHus. Pasnukarta
CTOWHOCTUTE Ha YECTOTUTE MEXZY eKCNepUMEHOTO U YUCNEHOTO U3CreaBaHe e
noa 7 %. [lpn ekcnepuMeHTanHOTO M3CneABaHETO Ce YCTAHOBW, Ye npu
Bb3HUKHaNUTe pUKLUMOHHM TpenTeHus npeobnagasa uyectota 1920 Hz. Tasu
4ecToTa e npubnusuTenHo paBHa Ha TpeTa cobCTBEHa YecToTa Ha nnodara.
HucneHoTo nscneaBsaHe nokassa, Ye NpPU HEYCTAHOBEHU TPENTEHUSA Ce NPOSBSBAT
4eCToTM paBHW Ha TpeTaTa U netata cobCTBEHW 4YecToTU Ha nnyaTa. [lpu
yCTaHOBEHM cuctemara TpenTu caMo € TpeTaTa coGCTBEeHa YecToTa.

I'8.7.  Kpanos H., ITuckoBa A. u Heneaues K., , Excnepumenmanno u
YUCNIEHO u3CNedsane Ha cobcmeeHume yecmomu U Gopmu Ha
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Konooc*, MexnyHaponna HayyHa KOH(EepeHIHUs 1o aBHALlMOHHA,
ABTOMOOMJTHA U KeJIe30IIbTHA TEXHUKA ¥ TexHoJoruu "BynTpanc-
2014", ctp. 129-135, ISSN 1313-955X

B HacToswara pa6ora e V3BBPLUEHO eKCcnepuMeHTanHo u YucrneHo n3cnensaHe
Ha COOCTBEHUTE YecTOTM Ha Koneno OT Komooc u konooc. [Monyyexute
€KCNepumeHTanHu pesynTtaTtv ca M3nonssaHu 3a BepudunUMpaHe Ha peayntatute
OT YucneHute wuscneasaHus. [Mpu n3cneaBaHusATa ca OTYETEHU rpaHUYHUTE
ycnosus. Ha 6asa Ha cpaBHeHWETO Ha nony4yeHUTe pesyntat OT YUCMEHO U
EKCNepUMeHTanHo uscneaBaHe, ce BUXOA, Ye UMa MHOrO Aobpo ckoTBeTCTBUE
MEXAy pesynratute, nonyyYeHun no Yncnen NbT, U TE3N OT HAaTYPHUTE EKNEPUMEHTH
Npu eaHakbB 0bekT Ha uacneagaHe. OT NPeACTaBeHUTE pe3ynTaTuTe ce Buxaa,
H€ Npu noBe4eTo CoBCTBEHNUTE YECTOTU pasnukaTa MEeXAy ekcrnepumMmeHTanHuTe u
4YucneHnuTe ctorMHocTu e nog 10% (npn aBe cTorHocTM e Hag 10 % u nog 13 %).

I.8.8. Kpanos W., IMuckoa A. u Henenues K., ,Excnepumenmanto
uzcneosane u amanuz Ha Hoe abcopbep 3a axycmuyen wym om
pencosu nemuwa“, Akycrtuka 2013, crp. 35-43 p ISSN 1312-4897

B nybnukauusta ekcnepumenTtanHo e “3cneaBaHa HoOBa KOHCTPYKUMS Ha
aKkycTuyeH abcopbep ¢ NonykpbIo HaNPEYHo CeYeHne 3a HamanseaHe Ha wyma,
NPEAN3BUKaH OT KOHTaKT Koneno/penca. U3sbpLueHo e U3MepBaHe Ha peaykuuaTa
Ha HWBAaTa Ha 3BYKOBO HansraHe npWU pasfnUYHM BapuaHTU Ha aKyCTUYHUAT
abcopbep. HanpaseHoTo uscneasaHe nokaseBa, 4Ye nNpeAcTaBEHOTO HOBO
KOHCTPYKTMBHO pelueHUe Ha akycTuyeH abcopbep MMa BUCOKAa CTeneH Ha
HamanaBaHe Ha aKyCTUYHWUAT LYM, B LUMPOK YECTOTEH AMAanasoH, KOeTo B
W3BECTHa CTeneH ce AbMKM Ha NNbTHOCTTAa Ha rmagkata PVC TpbOa.
lNpakTuyeckata NPUNOXUMOCT Ha n3cneaBaHUMTE KOHCTPYKTUBHU pelleHus 3a
aKyctuyeH abcopbep ce obycnaes u oT peauua Apyru npeguMmcTea: npocTta
KOHCTPYKLWS, HUCKa LieHa 3a NpOM3BOACTBO, NNCaTa Ha cneuuanHa nogApbkKa
npu ekcnnoatauusTa, NecHo usrpaxaaHe 6e3 cneumanHu M3UCKBAHUS U 6e3
BUCOKM eHepruiitu pasxoam u ap. Mony4YeHuTe ekcnepuMeHTanH1Te 4aHHU MoraT
Aa Ce 13nonseat npu NnpoBepka Ha YUCNEHU U3CneaBaHNsa Ha LUYMONOrnbLiyaTe ¢
noao6Ha KOHCTPYKLMS.

I'8.9. Kpanos U., Hegenues K., Cunanos II. u Urnaros W., ,,BrusHue na
enacmu4HOCMma Ha ONOpama Ha KOH30IHO 3aKpeneHa 2peda 6bpxy
cobcmeenume u yecmomu', MexyHapoaHa Hay4dHa KOH(pepeH s
10 aBUALMOHHA, aBTOMOOWJIHA M JKEJE30I'bTHA TEXHUKA WU
TexHonoruu "bynTpanc-2013", 6p. 1, ctp. 206-211, ISBN 1313-
955X

B paboTaTta aHanuTu4HO ce uscneasa BNUSHUETO Ha eNacTUYHOCTTA Ha onopaTta
Ha KOH30MHa rpeaa BbpXy cobcTBeHWTe W YecToTu. [lpU aHaNUTUYHOTO
u3cnenBaHe rpefara ce npefcTaBA KaTo cUCTeMa C pasnpeaeneHn napameTpul.
HanpaseHo e cpaBHeHue c Tpu Mogena, Aonyckaly enacTUYHOCT B pasnuyHn
HanpaeneHus B onopata Ha u3cneaBaHaTa rpeaa. Kato kputepum 3a oueHka ce
n3nonsea enacTtu4HOCTTa Ha rpegata. YucneHuTe uscnegBaHus U aHanuaum ca
nposeaeHn B cpeaa Matlab®. Pesyntatute oT uscnegsaHeTo nokasBaT, ye
€nacTU4HOCTTa Ha onopaTta Ha 3anbHaTa KOH30MHa rpeja Bnuse BbPXY
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cobcTBeHUTE 1 HECTOTU B pasnnyHa cTeneH. ‘brnoeara €NacCTUYHOCT NpaKTU4eCcKu
HE OKasBa BnusHue npu pasnuka cnpamo €NnacTU4HOCTTa Ha rpepaTa Hag AOBa
nbTH. BepTl/IKaI'IHaTa €NnacTUYHOCT Ha onopaTta BnuAe CbLIECTBEHO BbpXy
cobCcTBEeHUTE HYECTOTU Ha rpepara npu pasnuku nog Tpu nopsaabka.

I'8.10. Kpanos, W. M., Cunarnos, I1. B., Urnaros, U. 1., Hegenyes, K. n.,
wHecmayuonapnu  subpayuu  na  sicenezonvmua perca,
npeoussuKanu om mpuenue®, Mex nynaponsa HayuHa KoHpepeHLus
MO0 aBUALIMOHHA, aBTOMOOMJIHA U IKeNe30MbTHA TEXHUKA U

TexHosornn "bynTpaxc-2013", issue 1, pp. 202-205, ISSN 1313-
955X

B nybnukauusita e NPEACTBAEH YUCIIEH MOAeN Ha XenesonbTHa penca ¢ KpanHa
AbMXWHa, noanoxeH Ha Bubpauun. Bubpauuute ce npeausBuMKBaT OT cuna Ha
TPUeHe, npunoxeHa B akcuanHa nocoka, KOATO ce NosiBSBa B pesynTtaTt oT
npunnb3eaHe Ha KONenoTo BLPXY pencata. CunaTa Ha TpUEHe ce NpeacTBs, KaTo
HeNnVHEenHN byHKUUM Ha OTHOCUTENHaTa CKOpOCT Ha npunnb3BaHe. MogentsT e
NPEACTaBEH KaTo HenpekbCHaTa CUCTEMa OT KpaliHW enenmMHTM (FEM). B3emar ce
NpeaBuA macata, enacTMYHOCTTa U AeMndupallUTe CBOWCTBA Ha peaneH obekrT.
Pasrnexpa ce HecTauunoHapeH npouec. pobnembT ce pewasa ¢ noMowTa Ha
Ansys n Matlab Simulink. PesyntatuTe oT uscnensaHeTo Ha gUHaAMUYHMS mozen,
nokasear, 4e npeju3BMKaHUTe OT TpUeHe BMBpaLM Bb3HUKBAT C YyecToTa, paBHa
Ha 30-ta, 40-Ta, 44-Ta n 53-Ta co6CTBEHA YECTOTA Ha cucrtemara.

I'8.11. CunanosIl., Kpanos 1., Hexenuen K. u Urantos N., “©purkyuonnu
camosv3oydcoawyu  ce  mpenmenus Ha — nioua (Ouck)”,
MexnyHaponHa — HayyHa — KOH(epeHIMs MO aBHUALIMOHHA,
aBTOMOOMJIHA U JKeJIe30IIbTHA TEXHUKA U TEXHOJOTUH "BynTpaHc-
2013", 6p. 1, ctp. 198-201, ISBN 1313-955X

B paboTtaTa ca uscnegsanu €KcnepumeHTanHo ppUKLIMOHHN caMoBb3BYXaaLLm ce
TPeNTeHNA Ha nnova. TpenTeHusTa ca perucTpupaHi NocpeAcTBOM BUGPO 1 LYMO
u3mepBatenHa anapatypa PULSE. HanpaBeH e aHanuMs u cbnocTaBka cbe
cobCcTBeHUTe YecToTU Ha cucTemarta. CoBCTBEHWTE 4YecToTU ca onpeaeneHu
HUCIIEHO U ca CpaBHEHM CbC YeCTOTUTE Ha 3aTUXBALLUMTE TPENTEHUS.

I.8.12. Kpanos WM., UrnatoB U. u Henmenues K., “Excnepumenmanto
U3C1e08aHe HA ULYMA 2eHEPUPAH NPU OBUNCEHUE HA KONOOC NO PETICO8
nom”, lopunuk Ha TY-Codus, 6p. 4, ctp. 48-54, ISSN 1311-0829

B pa6otata e npeactaBeHo ekcnepuMeHTanHO u3cneaBaHe Ha wyma
npeAnsBukaH oT ABKEHUETO Ha KOMenoTo no percara /KoHTakTa Koneno-pencal.
HanpaBeHu ca usmepsaHus Ha rpanaBocTTa BbpXY NOBLPXHOCTTA HA ThpKansHe
Ha pencaTta U ca ycTaHOBEHM HUBaTa Ha 3BYKOBO HamnsraHe npu ABWXeHWe Ha
KONooc ¢ nocTosiHHA CKOPOCT. 3a uscneaBaHuTe criyyaun, Hai-ronsiMo € HUBOTO Ha
U3NBYEHUA LWYM Npu ABUXEHWE Ha KOMOOC C HUCKA CKOPOCT MO PercoB NbT e B
4eCTOTHMAT nHTepsan 50 + 300 Hz. PesyntaTtuTe oT usmepBaHeTo nokasear, Yye ce
noABABAT ACHO WU3pa3eHW NUKOBE B CNEKTpUTE Ha LiyMa OT OBUKEHUETO Ha
KOnoocTta no pencoBusA NbT Npu YecToTU 6nuaku A0 COBCTBEHUTE YEeCTOTU Ha
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KOITOOCTTa, KakTo u pa3nunyeH XapakTep Ha FreHEPUPaHUAT WYM B 3aBUCUMOCT OT
OCHOBaTa, Ha KOATO ca NocTaBeHu pencute.

I'.8.13. Stoilova S. and Nedelchey K., ,.An automated optimization using

graph theory*, Machines, Technologies, Materials International
Virtual Journal, pp. 17-22, ISSN 1313-0226

Aemomamusupana onmumusayus, Unonzeawja meopus Ha epaghume

Crousosa, C. /1., Henenues, K. U.

B paGotarta e paspa6oten aBTOMaTu3npaH NoAxoA 3a peluaBaHe Ha MPEexoBW
3ajjaqu ¢ Teopus Ha rpacuTe, 6asupaH Ha TeopusTa Ha MaTtpuumuTe. Ha Ta3u 6asa
€ HanpsBeHa e nporpamata 3a peluaBaHe Ha TakbB TUM 3adauu. MopensT €
EKCNepUMEHTUPaH 3a ONTUMM3MPAHEe Ha eHepruiiHaTa eeKTMBHOCT Ha
ABWKEHNETO Ha aBToBnak. Tosn MeTos Ha NOAXOn4 MOXe 4a ce W3Nonsea 3a
PellaBaHe Ha pa3nuyHK npobnemu, npeacTaBeHU OT TeopusiTa Ha rpacure.

I'8.14. Wrnaros U., Kpainos U., Cunanos IT. u Hegenues K. » PpuKyuoHHu
camoevsbysicoawu ce mpenmenus Ha naioua*, MexnyHnaponHa
HayyHa KOH(pepeHLUUs 10 aBHALMOHHA, aBTOMOOMJHA WU

KEJIC30ITbTHA TEXHUKA U TexHoJoruu "BynTpanc-2012", crp. 180-
183, ISBN 1313-955X

B paGotaTta ce uscneasaT ¢ppuKLMOHHM caMoBBb3OyXaalm ce TpenTeHus Ha
XKEenesonbTHO Konemno, moAenupaHo Kato nnoda ¢ MKE. TpenTteHuaTa ca
Bb30yAeHU B cnefcTeBue Ha TOBa, Ye BbPXY KONEnoTo e npunoXxeHa HanpeyHa
Cuna Ha TpueHe, nopofeHa OT NNb3raHeTo Ha KOMEenTo CchnpaMo pencaTa
AvHamuuHuaT Mogen e npeacTBeH kaTo cucTema c pasnpegeneHu napameTpu,
KaTo € oT4eTeHOo BbTPELLHOTO AeMncupaHe (AemndupaHe Tun Rayleigh). Cunata
Ha TpueHe B KOHTaKTHaTa NOBBLPXHOCT, € HeNMUHEeHa (yHKUWS, 3aBucella oT
PenaTMBHaTa CKOpPOCT Ha nnb3raHe. MscnegBaH e crauuoHapeH npouec Ha
ABnXeHne. PelueHneTo e nsebplueHo ¢ Ansys u Matlab B cpega Simulink.. Ha
Ba3a Ha YCNEHOTO peLLeHIe e YyCTaHOBEHO, Ye hpUKLMOHHUTE cCaMOBBL3BYKaaLLM
C€ TpenTeHWA BBL3HWKBAT C 4YeCTOTW, NPUOMU3UTENHO paBHW Ha coBCTBEHUTE
4YeCTOTU Ha MexaHu4yHaTa cucTema.

I'8.15. KupoB B., Snakues O. u Hemeaues K., ,Memoduxa 3a
UOeHMuUpUKaYUs HA CbCMOSHUEMO HA KOPMUNHU ypedbu ¢
XUOpasnuuHo ycunsane mun 3v6Ha petika*, MexIyHapoaHa Hay4yHa
KOH(pEpEHILMsT 10 aBHALMOHHA, ABTOMOOWIHA M JKeJe30bTHA
TE€XHUKa WU TexHonoruu "bynTpanc-2012", ctp. 237-243, ISSN
1313-955X

B paGotata e npeactaBeHa MeToauka 3a onpedensiHe Ha CbCTOSIHUETO Ha
€NeMeHTUTe Ha KOPMUIHa cucTeMa C XUApaBnUYHO ycuneaHe Tun 3b6Ha peiika
(KCXYT3P) no onpeaeneHu xapakTepHu napameTpu npu nabopaTopHu yCrnoBus.
NpeactaBeHn ca OCHOBHUTE HEN3NPABHOCTU, NPUHUHUTE KOWUTO M Npean3BuKBaT
W _napameTpute, C KOUTO MoraT Aa ce wuaeHtudgpuumpar. lpeacraBeHu ca
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€KCNepuMeHTanHn pesyntatu Ha napaMeTpu xapakTepuaupalym HsSKoW
XapakTepHU HeM3npaBHOCTW HA eeMEHTU OT KopmunHara cucrtema.

MNpencraBeHaTa meToauka nossonssa Aa ce onpeaensT ABHUTE HEU3NPABHOCTUTE
B KCXYT3P. Mo To3u Ha4uH, Cblo Taka BbL3 OCHOBA Ha n3mepBaHuTe
XapaKTepucTuku 1 napameTpu NpeABaputenHo mMorat Aa ce onpeaensaT HEsBHU

HEN3NpaBHOCTU, KOUTO e ce nposBAT cnepn onpeneneHo Bpeme no Bpeme Ha
éKcnnoartauuaTta Ha aBToMobuna.

['8.16. CunanosII., Kpanos U., [Tynyes I'. u Henenryen K., ., ®puxyuonnu
U NPUHyOeHu mpenmenus & 08YMacosa MexanuuHa cucmema*,

Mexanyka Ha MamuauTe, No 97 , Op. 2, cTp. 46-49, ISSN 0861-9727,
2012

B pabotata ce uscnepsat TpenTeHUATa Ha [BymacoBa MexaHWYHa cucTema,
Bb3OyAEHM OT efHOBpPeMeHOTO aeiicTBue Ha PPUKLUMOHHU CUNMN U MEXAHU3BM C
MPOMEHNBO npenBaTENHO OTHOLUEHUE (KapAaHHa npenaska). HenuHeiHuTe
AnbepeHUnantu ypaBHeHUst Ha ABUKEHUETOo ca peLleHn YncneHo. YCTaHOBEH e
XapakTepa Ha (yHKUMSATa Ha TpenTeHusTa. Pesyntatute or u3scneaaHeTo
fOKasBear, Ye B CMCTEMU, KbAETO UMa EAHOBPEMHHO AeicTBME Ha PPUKLNOHHU 1
KUHEMaTU4HU BBIOYAMTENU, TpenTeHUsTa Ha CUCTeMaTa CbCTABEHUW OT AaBa
XapMOHUKa, CbOTBETHO C YECTOTU 20 (NPeAn3BUKAHMN OT kapAaHHaTa npenaska) u
k (NpeausBukaHu oT puKLMOHHNTE cunu). CTolHOCTUTE Ha amnnuyauTe Ha
Bb30YyAEHWUTE TPENTEHUS 3aBUCAT OT UHTE3UBHOCTTA Ha AeWCTBUETO Ha oTAENHUTe
Bb3byauTenu.

I'8.17. Henenues K., ,,Brusnue na cunume NPUTIOJCEHU 8 C60OOOHUAM Kpall
Ha  KOH301HAQ 2peda  6bpxy cobcmeenume 1 yecmomu "
Mexnynaponna  HayyHa  KoHGbepeHIHs [0  aBHALMOHHA,
aBTOMOOMIIHA 1 Kee30NbTHA TeXHHKa W TexHonorun "BynTparc-
2012", ctp. 189-194, ISBN 1313-955X

B paborara e npeficTaBeHO aHATMTHYHO M YHCIIEHO M3CIEIBAHE HA BIUSHUETO
Ha TIDWIOXKECHHUTE CHJIM B CBOOONHHUAT Kpail Ha KOH30JIHA Ipella BbPXY
cobCTBeHUTE 1 uecToTH. [IpeicTaBeHH ca YeTHPH OCHOBHMU BapuaHTa Ha MpU-
JIOKEHU CHUJIM KBbM u3ciie[BaHata rpepa. OmnpeneneHd ca aHaJIUTUYHUTE
3aBUCHMOCTH 3a OIpe/eNissHe Ha COOCTBEHUTE YECTOTH TMpPH Pa3IMYHUTE
FpaHuYHK yciioBUs. YKClIeHO ca onpejeNieH YeCTOTUTE Ha eHa Tpeja MpH
pasIMYHUTE BApUAHTU HAa TPAHUYHHU YCJIOBHA B cpefa Ha Matlab. Pesynrarute
OT M3JICBAHETO TOKA3BaT, Y€ CaMO aKCHaJIHUTE CUJIM BOAAT 10 MPOMsHA Ha
COOCTBEHMTE YECTOTH Ha reppara. OT M3Cie[BaHUS Ce BUKIA Y€ Hail —
FOJIsIMO € M3MEHEHUMETO Ha mbpBaTa coOCTBeHa decrorara (36 % 3a
3a7laIcHUAT HHTepBall Ha P/PKr) npu u3aMeHeHne Ha OTHOCHUTENIHATA aKCHUAJIHA
CHJIa NpUJIOXKeHa B CBOOOAHMS Kpall Ha rpenara. Ilpu Besika ciezsaiia
YECTOTa Ha TpefjaTa MaKCUMAaIHOTO M UBMEHEHHe CIIPSIMO Ta3u 0e3 akcHaJlHa
CHJIa HaMaJIsiBa, KaTo MpH YeTBbpTaTa cOOCTBEHA YEeCTOTa 3a pasriiexaaHus
IIpUMEp TS € B mopsigbka Ha okoio 1,1 %. ToBa mokasBa, 4e 3a rpena c
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PasMIeXNAHOTO CeYEHHe U MHTEpBAN HA M3MEHEHHe HA AKCHAIHITe CUJIH
MOXE J1a ce mpeHeOperHe BIUSHUETO MM BBpXy ), f3, fy u T.H

I'8.18. Kupo B., SHakues O. m Hepeauer K., »"Koncmpyxkmusnu
ocoberocmu npu KopmunHu cucmemu ¢ XUOPABNUYHO Yycuneare mun
3v0Ha pelika 3a nexu asmomobunu ', MexayHaporHa Hay4Ha
KOHQEepEeHUMs 10 aBMALMOHHA, ABTOMOGHJIHA W JKEJIe30MMbTHA

TeXHMKa 1 TexHonoruu "bynTpanc-2011", crp. 148-154, ISSN 1313-
955X

B pa60TaTa Ca pasricgaHu OCHOBHUTE BHIOBE KOPMUJIIHU CHUCTEMU C
XUIPaBIUYHO YCHUJIBaHE. HpeIlI/IMCTBaTa U HEOOCTAaTBLUTE Ha Pa3JIMUHUTE
KOPMHJIIHU CHUCTEMHU C XUAPABINYHO YCHUJIBAaHE CBIIO ca pasrienanu.
Pa3rne)1aHH ca ocobeHocTHUTE Ha OCHOBHHU KOHCTPYKTUBHM arperatud Ha
pasriexagaHuTte KOPMUJIHU CUCTEMH.

I.8.19. Henenues K., Kupos B., funakues O., ,,Cucmema 3a MOHUMOPUHE
HA napamempume Ha KOPMUNHU CUCMEMU C XUOPABIUYHO YCUNBAHE
mun 3v6Ha peiika“, MexayHapoaHa HayyHa KOH(MepeHLHs 10
aBUAlMOHHA, aBTOMOOUIIHA U XKEJI€30ITbTHA TEXHUKA M TEXHOJIOTHU
"BynTpanc-2011", ctp. 161-165, ISSN 1313-955X

B paborata e mpencraeHa cucTema 3a m3MepBaHe Ha napamMeTpuTe Ha
KOPMHUJIHM CHCTEMH C XHIPABINYHO ycuiBaHe. Paspabotena e nporpama 3a
3aMUC U 00paboTka Ha MHGOPMALMATA OT CEH30PUTE HA CHUCTEMATA.
IIporpamara e HampaBeHa B cpesa Ha LabView. Cucremara e MpeqHa3HavYeHa
3a M3CJIEIBaHC Ha MapaMeTpUTEe Ha KOPMMJIHM CHUCTEMH C XHAPaBIMYHO
YCHJIBaHE TUI 3b0HA Peiika Npu 1aBOPATOPHU U EKCIIOATALMOHHH YCIOBHUS.
Cucremara no3BosisiBa Ha HauasieH/paHeH eTarl (mpeau na ca ce MposiBUIN) J1a
C€ MACHTHU(HM3MpAT HEU3NPABHOCTH B KOpMHJIAHATA CHCTEMa Ha 6asza Ha
M3MEpPBaHUTE MapaMeTpu.

I.8.20. Hepnenues K., ,,Brusnue na saxpensanemo u HamMoB8apeaHemo 8bpxy
HanpediceHuama 6 noosudcHama ckoba HA OUCKO8 Chupaien
mexanuzvm™,  MexXayHapoHa ~ HayyHa ~ KOH(epeHUMs 110
aBUallMOHHA, aBTOMOOMIIHA U JKeJIe30ITbTHA TEXHUKA U TEXHOJIOTHH
"BynTpanc-2011", cTp. 129-136, ISSN 1313-955X

B pabotara upe3 SKOCTEH aHaJIM3 MO MeTOda Ha KpallHUTE €JIEMEHTH ce
U3CleBaT O0COOEHOCTUTE TpH 3aKPENBAaHETO U HaTOBapBaHETO Ha
NOJBM)KHATA CKOOa Ha JUCKOBU CIMpauyHM MexaHu3Mu. M3cienBaHusita ca
peanusupaHu ¢ nporpamara CosmosWorks. M3cinenBaHo € BIMSHUETO Ha
'PAaHUYHUTE YCJIOBUS BbPXY pE3yJITaTUTE OT U3cieABaHeTo. Pe3ynrtarure ot
U3JIEABAHETO IMOKa3BaT, Y€ M3IOJI3BAHETO HAa Pa3IMYHU TPAHUYHU YCIIOBUS
Morar 1a 10BeJaT 10 pasJiMKa B Ioay4deHusT pe3ynTar ¢ Hag 200 %. I1o Ta3u

MMH: 5.1 MawuHHO uHxeHepcTBo, HC: MpunoxHa MexaHuka 24/32



Pesiome Ha HayyHume mpyodoee Ha ooy. 0-p uHx. Kpacumup Hedenues

[IpU4YrHa B CJIy4auTe, Koraro PAHUYHUTE YCIIOBUS HE MOraT Ja C€ OonpenessaT
€IHO3HAYHO, € HCO6XOZ[I/IMO Jla C€ U3BbpIIaT CKCIICPUMEHTAIIHU U3CJICABaHUS

3a npenusupaHe Ha FPAHUYHHUTE YCJIIOBUS B MOJ€Jla 3a HaMajsiBaHe Ha
N3YHCIIUTEIaHTa rpemka.

['8.21. Hepmenues K., »Memoou u cpedcmea 3a noswwasane na cpeonama
CKOpOCM Ha O8udiCeHuUe HA MmpaHchopmHume cpedcmea‘, HayuHo-
TEXHUYEeCKa ~ KOH(EepeHUMs ¢ MeXKIYHAPOLHO ydacTtue
"EKOBapna‘2009", ctp. 247-254, ISBN 954-20-00030

B paborara ce pasmiexnar ocHoBHUTe METOAU U CPEJICTBA 3a MTOBUIIIABAHE HA
CPE/iHaTa CKOPOCT Ha JIBMXKEHHE Ha TPAHCIIOPTHUTE CPeCcTBA (TC) B rpanma u
M3BBH Hero. Pasmmexna ce BnusiHueTo Ha MH(PaCTPyKTypHUTE (TbTHUTE) U
KOHCTPYKTUBHUTE OCOOEHOCTH Ha aBTOMOOHJIMTE. Pesynrature or
M3CJICIBAHETO T0Ka3aBaT, Ye Hail — TrojsMo yBelWueHWe Ha CKOpoCTTa
ONPENCIAT MbPBUTE YETUPH NOKa3aTeNs (VBelnuaBaHe Ha Gposi Ha TbTHUTE
JICHTH;  M3MON3BAaHE HAa BHMCOKOCKOPOCTHHM JIbYBM U OKOJOBPBCTHH
OyNleBap/M; KPHCTOBUINA Ha JBE M MOBeYe HuBa; ITogobpsiBaHe Ha mbTHaTa
HacTuika). Te ce XapaKTepusupar ¢ HeOOXOAMMOCTTA OT FOJIEMH MHBECTULMUH
3a peajM3vpaHeT0 UM OT CTpaHa Ha ofOmuHara (;bpxkasara). Te ca
HEOOXO/IMMO yCIIOBHE 3a ITBJHOLEHHO H3MON3BAHE HA OCTAHATHTE METO/H.
Iletu, mectu u ceqmu Metox ce XapaxkTepu3upar ¢ HeoOXOIUMOCTTa OT I10-
MaJika MHBECTHULIMsSI, KAKTO U MOTAT 1a Ce Peau3Upar U 3a Hal-KbCH CPOKOBE
(OnTuMusupate Ha BpeMeHaTa Ha cBeTo(apHUTE KphCTOBMINA, M3Mon3BaHe
Ha aBTOMaTWUHa CHCTEMa 3a KOHTPOJ Ha BpeMeHaTa Ha CBETO(papHHTE
KpbCTOBMILQ, M3mon3BaHe Ha cucTeMa 3a cleleHe M TpeHacoyBaHe Ha

Tpapuka).

['8.22. Hepenue K., Kynuer JI., wAneopumvm  3a  npecmamane
naasHocmma Ha O6udiceHue 3a 08y, Mpu MHO200CHU eOHO38EHHU
MPAHCNOPMHU  Cpeocmeéa ¢ OmyumaHe Ccxemamuzayuama Ha
MHO20Maco8ume OUHAMu4Hu Modenu‘, MexaHuka Ha MalIuHuTe, No
64, ctp. 71-78, ISSN 0861-9727, 2006

Cratusita pasmiexJa BB3MOXKHOCTTAa 3a ChIaBaHe Ha alTOPUTBM 3a
aBTOMATU3WPAHO OIpeiessiHe Ha MHepuuoHHata (M), enactuynara (C),
MaTpulaTa Ha CBIPOTUBJIEHUsATA (B) M BBHIIHUTE BB3ueiicTBUS (F) 3a
OMpENEIeH BUI TUHAMUYHHM CHCTEMH (KOJIECHH TPAHCIIOPTHU CPENCTBA U
CUCTEMHM C TOJ0OHA CTPYKTypa), UHETO ABHIKEHHE CE OMNUCBA ChC CUCTEMA
MaTpu4HU ypaBHeHUs oT Buja: Mq + Bq + Cq = F(t). AnropuTbMbBT JaBa
Bb3MOJKHOCT Bb3 OCHOBA Ha BXOJAHUTE JaHHHM HAa MEXaHUYHATa CHUCTEMA JIa Ce
reHepupar aBromatuHo marpunute (M, B, C u F).

['8.23. Henenues K. u JI. Kynues, ,,//3cnedsane énusHuemo Ha cunogomo
U_KUHeMamuyHo cMywjeHue O0elicmseauio 8bpxy mpemama oc Ha
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CbulleHeH — aemobyc  6bpxy  maasHocmma  Ha osudicenue,

Mesicoynapoona HAay4HO-mexHu4ecKka KoHghepenyus*,
Mexnynaponna Hay4YHO-TeXHHYECKA KOH(pepeHLHs
trans&MOTAUTO 06+ (BapHa), cTp. 45-48, ISBN 954-9322-17-3,
2006

B crarusra ce nscnenpa uncneno simsuuero Ha CUJIOBOTO U KHHEMATHUYHOTO
CMYLICHUE BBPXY MJIABHOCTTA Ha IBIDKEHUE HA IBY3BEHEH ChUJICHEH aBTO0YyC,
3alIBUKBaH OT TpeTara oc. IIpoyuBaHero e peanmusupano ¢ 3D monen. B
MOJ€/1a KNHEMATMYHOTO CMYIIIEHHE MMa KOCHHOCOMIaJTHA popma. Ha Bropus
W TPETHA MOCT TO € AedasupaHO CIPSIMO MbpBUS (B 3aBHCHMOCT OT
PasCTOAHMETO W CKOpocTTa Ha JABMXKeHHe). CHIOBOTO Bb3JEHCTBHE,
TMPCAN3BUKAHO OT 3aJBI)KBAlUs MOMEHT Ha JBUrarejisi, NelicTBA Camo Ha
TpeTara (3aJBWXKBAlaTa) OC Ha ChYjeHeH aBTOOyC. AHaIM3MpaHO e
BIIMAHUETO Ha pasiMYHMTE MapameTpu Ha TPAaHCIOPHOTO CPEeACTBO BBpXY
TUIABHOCTTa MY Ha JIBH)KEHUE.

[.8.24. Kynues JI. u Hegenruer K., ,.Brusnue na oviscunama na évinume
HA MUKPONPOQUNA HA NbMs 6bPXYy HANPESHAMOMO CbCMOSHUE 6
30Hama  Ha  6bPMAWUA  Kpb2 NpuU  CbuleHeHu aemobycu

MexnyHaponna Hay4YHO-TEXHUYECKa KOH(epeHIus
trans& MOTAUTO’04+ (ILnosaus), ctp. 127-130, ISBN 954-9322-
07-6, 2004

B crarusra ce uscnenBa BIMAHMETO HA IBIKMHATA HA BBIHATA HA npogunia
Ha [TTA BbPXY BI'bJIa HA CrbBaHE Ha JIBETE 3BeHA (BbB BEePTUKAIHATA PABHIHA)
Ha ChYICHEHHs aBTOOYC. 3a MPOYYBAHETO € M3MOJI3BaH JBYMAacoB paBHHHEH
MOZEI Ha JBY3BEHHO TPaHCHOPTHO CPEACTBO C ILIAPHHUPHA BPb3Ka MEXKIY
JBETE 3BEHA. AHAIM3MPAHO € BIMAHUETO HA JBDKUHATA HA BBJIHATA Ha
npopuna Ha BT, CKOPOCTTa Ha JBMXKEHHE U napameTpuTe Ha
TPaHCIOPTHOTO CPE/ICTBO BbPXY HAIIBKHMS BI'bJI HA cr'bBaHe. Hanpasen e u
3D Mozen Ha BBPTSAIN KPBI 3a ChUJIEHEH aBTOOYC, 3aIBUKBAH OT TpeTara oc.
C Mozena ca wu3cleNBaHH HalpeKeHHATAa B 30HATA HA 3aKpelBaHe Ha
BBPTAIIUS KPBI' Ha aBTOOyca B 3aBHCHMOCT OT bI'bJIa HA CI'bBAHE.

I.8.25. HenenueB K., ,Brusnue na wecmommnusm obxeam u meznogusm
punmvp evpxy usmepenume eubpayuu npedasaHu Ha pvkama u
pamomo  npeouséukanu om pabomama ¢ npobodeH mpuon*,
Mexanuka Ha MamuauTe, Ne 133, ISSN 0861-9727, 2025

B crarusaTa ce u3cnenBa BIAMSHMETO Ha M3MOJ3BAHMS YECTOTEH OOXBAT M
M3MOJI3BAHETO Ha (UITPUM BbPXY pe3yiTaTUTe OT M3MEPBAHETO INPH
M3MepBaHe Ha BUOpaILMUTE MpeJaBaHU KbM YOBEIIKOTO TSJIO MPe3 phKaTa Ha
yoBeka. ITocouenn ca ocHOBHUTE 0COGEHOCTH U OCHOBHUTE HACTPOMKU Ha
M3MEPBATEIHUTE YPEAU HEOOXOAMMHU 3a MPaBUJIHO M3MepBaHe Ha BHOpaluu
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NMPEAABAHU MPe3 pbKaTa KbM YOBEILKOTO TSIIO [IpH pabora ¢ npo6oseH TpHOH.
ITocoyenu ca ocHoBHUTE TPCIIKH, KOUTO Ce JOIMycKaT MPH U3MEPBAHETO Ha
BUOpALMHUTE W MOMBIBAHETO Ha MIPOTOKOJIUTE OT U3MEPBAHUATA, CHIIACHO
crta”aapra [SO 5349,

Pesynrarute ot uscnensanero nokassar pasnvKa B U3YUCIIEHUTE CTOMHOCTH
B HAKOH Cilyyaif Hajt 17 MbTH B 3aBHCHMOCT OT MaTeMaTHYecKaTa obpaboTka
(Bux Ha puntbpa u 1p.) Ha M3MEPCHHUA CUrHaJl. 3aToBa € HEOOXOAUMO € J1a ce
3HAc IPUIMHHATA, KOATO HaNara u3MepBauneTo. [puuunara orpeJesns BUaa Ha
Maremariuyeckara 00paboTka, KOSTO € HeoBXOIMMO Ja ce IPUIIOKHU BBPXY
MSMEpEHNs curHall. B mpotuBen ciyuvaii e Heo6xomuma na ce IPEACTaBU He
dunTpupanust u punTpUpanus pesynrar (Wh).

Wscnensaneto mokassar, ye HenpasuaHOTO 3aKperBaHe Ha aKCellepoOMeThpa,
WSIIONI3BAHETO HA HENpPaBUIHUTE HACTPOHKM HA M3MepBATENHMS ypea mno
OTHOIICHUE Ha M3MOJI3BAHUS YECTOTEH [UAMA30H U M3MOI3BAHETO HA buntpu
BOIM 10 MOJIy4aBaHETO HA PA3IUYHU CTOMHOCTH HA M3YHMCIIEHOTO MBIHO
YCKOpEHHE.

2.2 PestomeTa Ha HayyHu ny6nukauum B uagaHusi ¢ UMNaKkT daxTop (IF
Ha Web of Science) w/unu ¢ umnakr paHr (SJR Ha Scopus)

Bl 3a ywyacTtue B koHkypca ca NPpeAcTaBeHW 2 HayyYHu NyGnukauuu, B U3AaHUS C
umnakt daktop (IF Ha Web of Science) u/unu ¢ umnaxr paHr (SJR Ha Scopus).

3.1. M. Aleksandrova, T. Tsanev, Berek Kadikoff, Dimiter
Alexandrov, K. Nedelchev, 1. Kralov, ,,Piezoelectric Elements with
PVDF-TrFE/MWCNT-Aligned Composite Nanowires for Energy
Harvesting  Applications®, Crystals 2023, 13(12), 1626;
https://doi.org/10.3390/cryst13121626 (IF = 2.4, Journal Rank: JCR
- Q2);

ITuezoenexmpuunu enemenmu ¢ PVDF-T rFE/MWCNT-noopasnenu
KOMRO3UMHU HAHONPOBOOHUYU 30 NPUONHCEHUS. 30 CLOUPAHE HA eHepeUs

M. Anekcanzposa, T. I{anes, Bepex Kagukos, Jumutsp Anekcanapos, K.
Henenues, . Kpasos

OyHKUMATA 332 CAMONOIBPIKAIIO Ce 3aXpaHBaHE ¢ 'bBKABOCT, MEXaHMUHA
CTAOMITHOCT U HUCKO KaueCTBO € CpeJl 3aAbIKUTETHITE CBOMCTBA 33 CeH30pH
32 HajsraHe W Jipyra eJeKTPOHHMKA C HUCKA KOHCYMallus Ha EeHeprust u
YCTpo#icTBa 3a HoceHe. B Ta3u paGora € MOArOTBEH KOMIIO3UT OT TOJIH
(BUHWIHMIEH byopun-TpudnyoperuieH)/MHOTOCTEHHA BBIJIEPOJIHA
HaHOTpBOa (P(VDF-TrFE)/MWCNT) 3a yBenuuaBaHe Ha eleKTpuueckara
MPOBOIMMOCT Ha TMHE30EJIEKTPUYHUS TMOJIUMEP U MO TO3W HAuMH Ja Momgoopu
KananuTeTa My 3a reHepupaHe Ha ejlekTpuuecka eHeprus. Toil e m3paboTeH
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pe3 JIeeHe MoJ HaJlAraHe Mpe3 aHoAHA MeMOpaHa OT aJlyMUHHUEB OKCHJI, 32 J1a
CC TMONpaBHHU  BEPTMKAITHO C IUMONHUTE M M3KITIOYBAT BB3MOKHOCTTA 32 raceHe
Ha JUMONHUSA MOMEHT. KOMNOSHTHHST MeMOpaHeH THI elleMeHT Nokas3ga
OTTHYCH MHe30eNeKTpudeH koeduuueHt d33 ot 42 pC/N npu yectora ot 50 Hz
W MHTCH3UTET Ha NpHjioxkeHara cuia ot 10 N, mokaro YYBCTBUTEIIHOCTTA € ~
375 Vg, koero e 6naronpustHo 3a NIPUTIOKEHUE Ha CEH30p 3a HaJsraHe Che
CaMOCTOATENHO 3aXpaHBaHe. IToTyUYeHHAT KOMITO3UTEH eleMEeHT e M3Mo3BaN
3a FCHEpUpaHe Ha MME30€IIEKTPHYEH CUTHAJ U M3CiIleIBaHe Ha 3aBUCHMOCTTA Ha
CJACKTPOMCXaHUYHOTO ~ MOBEJEHHE OT TIpanaBoCTTa Ha MIOBBPXHOCTTA,
MOPQONOryATa U CHIPOTUBIEHUETO HA KOHTAKTHIS UHTEpelic.

3.2. Aleksandrova, M.,Tudzharska, L., K. Nedelchev, Kralov, 1.,
“Hybrid = Organic/Inorganic  Piezoelectric Device Jor Energy
Harvesting and Sensing Applications”, Coatings 2023, 13(2), 464;
https://doi.org/10.3390/coatings 13020464 (IF = 2.9, Journal Rank:
JCR - Q2)

Xubpuono opeanuuno/neopzanuuno nue3oeneKkmpu4ecko ycmpoicmeo 3a
CvOUpane Ha enepausi u CeH30PHU NPUNONHCEHUSL

AJekcanziposa, M., Tymxkapcka, JI., K. Hexenues, Kpanos, .,

B paborara ca uscnensanu HOBM XMGpPHIHM OpraHMYHU/HEOPraHUYHU
I'bBKABU yCTPOMCTBA C U3PabOTEHH KaTo KOMITO3UTHN (DHIMH, CHCTOSIIH CE OT
Ba0.5Sr0.5TiO3 (BST), 6sxa mnpurorsenu ype3 BMbKBaHe Ha BST
HAHOIIOKPUTHE MO HAHECEH ChC CNPeii MOJTUBUHMIMAEH BIyOpU ChIIOTUMED
PVDF-TrFE. TIpoyuBaHeTo moTBbpay, ue KpucTajiHaTa CTpykTypa Ha BST
0CTaBa HesacerHara OT MPHUCHCTBHETO Ha MonuMep. TPUU3MEPHOTO aTOMHO-
CHJIOBO MHMKPOCKOITMYHO H300paXKeHHE Ha KOMIIO3MTHATa NMpoOa MOTBBPAH
nojobpeHara rpanaBocT Ha MOBBPXHOCTTA M YCIOBHATA HA KOHTAKT CJIE]
NpbCKaHe Ha nonuMepa. B pesynrar Ha ToBa xubpuaHara npo6a Mokaspa Mo-
BHCOK ITOJISIPU3ALIMOHEH TOK C HaMaJleH UMIIEAaHC U Mapa3uTHa WHIYKTUBHOCT.
IloBuInaBaHeTO Ha CTAOMJIHOCTTA Ha MNHE30€]EeKTPUYHUTE MapameTpH npu
MHOTOKpaTHO Or'bBaHe ce HalnrofaBa 3a XUOpHIHATA MPoOa B CPaBHEHUE C
npeobpasysarens ¢ enuHnyeH (GunM BST. CnagbsT Ha cpeJHOKBAAPATHYHOTO
HanpexeHne (RMS) Gemme 70% crex npubnusutesnno 340 000 6pos Ha OrbBaHe
cpemy mo-manko ot 3% 3a xubpugHoro BST+PVDF-TrFE yctpoiicTso.
Iopamu edekra Ha oTnenHHTE ClOeBe M CyMHpaHUTE HETHH 3apsijid,
MUE30€JIEKTPUYHOTO  HANpeXeHWEe Ha XHOPUIHOTO YCTpPOMCTBO Oelle
KOHKYPEHTHO Ha MUE30€JIEKTPUYHUTE OKCUIHU (PUIMH, BBIIPEKU MO-HUCKUS
MUE30eNIEKTPUYEH KOe(HUUEHT Ha moiuMmepa. [IpeIoKeHOTO pelueHue
Mponpasst MbTs KbM O€3010BHH, HOCUMH YCTPOICTBA 3a chOMpaHe Ha eHeprus
3a CJICKTPOHHHU YyCTPOMCTBA C HUCKA KOHCYMallisl Ha €HEPrusl.
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3. NaTeHTn u none3Hu mogenwu

3.1. Pe3lomeTa Ha 3aiBKU Ha NnaTeHTUTe U NnonesHuTe Moaenu

BI' 3a yyacTue B KOHKypca ca npeacTaBeHn 2 ny6nukyBaHu 3asiBKi 3a NaTeHTU U 6
NPU3HaTU 3asBKK 3a NoneseH mogen.

My6nukyBaHu 3a8BKM 3a NnaTeHTH

E.25.1. PTBG202400000258464, Bxonsauy Homep: BG/P/2024/113867, nara
Ha 3asgBsBaHe: 05.03.2024. HaumenoBaHue: »Cucmema  3a
asmMoMamu4tHo 3a08UNC6AHE U 6GE3KOHMAKMHO ynpasnernue Ha
ceoanka u kanaxk Ha moanemua®.

N3obperarenu: Wsan Kpanos, Huxonaii Hukonos, Kpacumup
Henenues, Enuna I'ieBa u Usenuna Pyckoga.

CucTemara 3a aBTOMaTHYHO 3ajBIDKBaHE U OE3KOHTAKTHO YIpaBlIEeHUE Ha
Cellajlka U KalaK Ha TOAJeTHA, CBhIVIACHO M300pEeTeHHETO, e NpUJIoKUMa B
obnactra Ha ABTOMATU3UPAHETO Ha 003aBeXkgaHe 3a OAHM M TOAJIETHU U
ITIOBUIIaBaHE Ha XUTMeHHUTe ycioBusa. Cenayikara U KamakbT ca CBBP3aHHU C
KOMIUIEKT 3a CITyCKaHETO M BAMIAHETO MM, BKJIFOYBALIL YIIPABIISABALIH OyTOHM U
KYyTUS /B KOATO € IOMECTeHa CUCTEMATa OT 3aIMKBALM €J1. JIBUraresn/,
CBbp3aHa € BaJIOB MEXaHU3BM C JIBOWKA BAJIOBE, Pa3IONIOKEHH eIUH B IpyT, U
3aJIBMXKBAHU OT OTJEITHU eJIEKTPOIBUTATEIH.

E.25.2. EP24166982.9 System for automatic drive and contactless control of
toilet seat and lid
Inventors: Ivan Kralov, Nikolay Nikolov, Krasimir Nedelchev, Elitsa
Gieva and Ivelina Ruskova

Cucremara 3a aBTOMAaTU4YHO 3aJBM)KBAaHE U OE3KOHTAKTHO YIIpaBJICHUE Ha
CClaJiIka M KalaK Ha ToaJIeTHa, CbhIVIACHO I/I306peTeHI/IeTO, € IpUTIOKHMMaA B
obnactra Ha ABTOMAaTHU3UPAHETO Ha 063aBC)KIIaHC 3a 0aHM M TOAJETHU U
[TIOBUILIaBaHE HA XUT'MEHHUTE YCJIOBUS. CeﬂaJ'IKaTa U KarakKbT Ca CBBP3aHU C
KOMIIJIEKT 3a CITyCKaHETO U BIUTaHETO UM, BKJIFOYBAII yIIpaBJIsiBallU 6}/TOHI/I 5|
KYTHs /B KOATO € I[IOMECTEHA CHCTeMara OT 3aJuKBalllU eJl. ,I[BI/IFaTCHI/l/,
CBBbp3aHa C BaJIOB MEXAHU3BM C JBOMKA BaJIOBE, Pa3NoJIOKEHHU €OUH B JIpPYT, U
3aIBUJKBAaHU OT OTAEIIHU CJICKTPOJABUTATEIIN.

3.2. PestomeTa Ha Ny6nukyBaHu 3asiBKW Ha None3HUTe Moaenu

E.26.1. Tlonesen mozmen: BG 2731 Ul / 13.09.2017 - ILlymousonupawy nauen
U wiymousonupawja bapuepa - c8uUOemencmeo 3a noie3eH Mooei
Uzobperarenu: HMBan Kpanos, Wrnar Hruaro u Kpacumup
Hepenuen
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Pesiome Ha HayyHume mpyodose Ha ooy. 8-p urx. Kpacumup Hedenyes

Ilymousonupan nanen 3a OTPaHMYBAHE PasNpOCTpaHEHUETO U abcopOUpaHeTo
Ha 3BYKOBUTE BBJIHU, ChCTOSII CE OT JBA WM MOBEYE XOPU3OHTAJIHU HEMETIIHU
KaHaju, pasrioNoKEHH €IMH BbPXy APYL, KaTo BIUTbOHATHTE CTpaHU Ha
KaHaJMTe ca HACOYEHM CTPAHWYHO B €JIHA U ChINA [OCOKA, BUTBOHATMHATA Ha
KaHaJIuTe e ¢ popma Ha MOy IMIHHIED, a TPaHUYHATa 30Ha MEXK]Ty 1Ba ChCEIHH
KaHaJla e opopmaeHa Kato ocThp pb6. ExuH 1imm noseye ot LIYMOU3O0JIUpaLI1Te
MaHem Morar na ¢popMupar IrymMou3onupaiia Oapuepa, KOSITO BKJIFOYBA W
BCPTUKAJIHW ~ OMOPU U KpEMmeXXHU eJleMEHTH 3a NpUKpenBaHe Ha
LIYMOH3O0IIMPAIIMTE MAHEIH KbM BEPTHKAIIHUTE OTOPH.

E.26.2. Tlonesen wmomen: BG 2732 Ul / 13.09.2017 - JHeycmpanno
uiymousonupaw nawen u wiymousonupawja bapuepa - ceudemencmeo
3a nonezex mooern:

Mzobperatemu: Wsan Kpanos, Wruar WrHatos u Kpacumup
Hepenuen

Ulymousonupamure mnamenu 3a OTpaHUYBaHE pa3NpPOCTPAHEHUETO WU

abcop6UpaHeTo Ha 3BYKOBMTE BBJIHH, CHCTOSIIH CE OT JBa WU TOBeYe

XOPU3OHTATHH HEMETJIHU KaHAIlM, Pa3MoNOKEHU €IMH BBbPXY APYL, Karo

BIJTBOHATUTE CTPaHW HA KAaHAJIUTE Ca HACOUECHMU CTPaHUYHO B €JlHAa U ChllA

fIoCOKa OT BCCKH pell, BIBOHATHHATA HAa KaHaIMTe € ¢ QopMa Ha

MOIyUMITMHABD, a FPaHWYHATa 30Ha MeXTy JBa ChCEAHH KaHana € oopMeHa

KaTo ocThp pBO. EMuH MM MoBede OT tryMOM30NMMpaIyTe MaHe M Morar aa

opmupar mymounsonupama Gaprepa, KosSTO BKIIOYBA 1 BEPTUKAIIHU OTIOPH U

KPEMEHHN €NEMEHTH 32 MPUKPENBaHE Ha IIYMOU30JHUPALIUTE MaHEIH KbM

BEPTUKAHUTE OTOPH.

Llymonsonupamn naxen e usrpaieH oT gea pexa XOPU3OHTAIHU KaHaJIM C

OTBOPY pasMoJIOKEHU B MPOTHUBOIOJIOXKHHU TOCOKH. J[BaTa pefa KaHalu ca

JOTIEHU elaH B APYT C U3MBKHAJIUTE CH YaCcTH.

E.26.3. Tlonesen MOJET: BG/U/2023/4556/(5831) 31.08.2023,
Llymousonupaw nawen u wiymousonupawa 6apuepa, ocuzypseauu
nooxo0suu Ycnosus 3a paboma Ha ycmpoiicmea 3a 2eHepupane Ha
efleKmpuyecka enepaus om aKycmuier uym:
3o6perarenu: Man Kpasios, Kpacumup Hegeaues 1 Ennna Iiepa.

[IlyMoM30o/MpaiaT TaHen 3a OrpaHMYaBaHe pa3IpPOCTPAHEHHETO U
abcopbupane (mpeocTaBsiHe HAa BB3MOKHOCT 33  BHCOKOE(hEKTHBHO
peoOpa3yBaHe Ha aKyCTUYHATA eHEPIHs B €JIEKTPUUECKa) Ha 3ByKOBUTE BBIIHH,
CBIJIaCHO TOJIE3HHMsT MOJIEJ, CE CBhCTOM OT XOPU3OHTAJIHH YIBDKEHH 3BEHA,
BKJIIOYBALIM BBTPELIHO M BBHIIHO TpBOOOOpa3HO Tso, (DUKCHpaHU upes
CBbp3BalK eleMeHTU. TppOooOpa3HUTe Tena ca ¢ eQHOCTPAHHO IMPEKbCHAT
NPBCTEHOBUJEH INpodui, Karo TmpeKbCHAaTaTa CTpaHa Ha BBTPEIIHOTO
TPBOOOOPa3HO TSIO € HacoueHa KbM BBLTPEIIHOCTTa HA BBHIIHOTO
TpB00006pazHo Tso. I'paHWYHAaTa 30Ha MeEXAy JABE ChCEJHU BBHIIHH
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TpBO00GpasHy Tena e oopmena Karo OCTBp WK 00B pr6. EquH unu noseye

LIYMOU3O0NHpALH TaHeNIn MOoTaT a hopMupar LryMou3oJupalna 6apuepa, kato
ObJaT HpUKpENEeHN KbM BEPTUKAJIHHU OIOpPH.

E.26.4. Tlonesen MoJe: BG/U/2023/4561/(5832) 31.08.2023,
Lllymousonupawy nanen u utymousonupawja bapuepa, ¢ mpvb6oobpasiu
mena c enuncosuden npogun, ocuzypseauu nooOXo0suyu ycnoeus 3a
paboma na ycmpoiicmea 3a eeHepupane Ha elekmpuiecka eHepaus om
akycmuien wiym

H3zo6perarenu: Msan Kpaos, Kpacumup Hepenues, Ennna luesa u
HeenuHa Pyckopa

llymMousonupamuar nawen 3a OrpaHMYyaBaHe pPa3NpPOCTPAHEHHETO U
abcopOupane (NpelOCTaBIHE HA  BBIMOKHOCT 32 BUCOKOE(HEKTHBHO
peodpasyBaHe Ha aKyCTUYHATA eHepris B CJICKTPUYECKa) HA 3BYKOBHUTE BBJIHM,
CBIJIACHO TONE3HUS MOJEN, Ce ChCTOM OT XOPH3OHTANHH YIbJKEeHU 3B€Ha,
BKJIIOYBAIIM BBTPEITHO M BBHIIHO TPBGOOGPA3HO TIIO, (bukcupanu upes
CBBp3BAllK efleMeHTH. Tprboo6pasHuTe Tena ca ¢ eTHOCTPAHHO MPEKLCHAT
CMICOBUICH MPOQHI, KaTo INpeKbcHATaTa CTpaHa Ha BBTPELIHOTO
TpBOOOOPAaZHO TSNO € HacoueHa KbM BBTPEIIHOCTTa Ha BBHINHOTO
TpbO006pasHo Tso. I'paHMuHara 30Ha MEXJY JBE€ CBbCEIHH BBLHILHU
TpBO00Opa3HK Tela € opopMeHa, Kato OCTBp MK 00BJ pB0. EnuH wiu noseye
HIYMOU30IMpAlIH TAHENIM MOTaT a popMHpaT LIyMoK30JMpama 6apyuepa, Karo
OBJaT IPUKPENeHN KbM BEPTMKAIHU OIIOPH.

E.26.5. Tlonezen MOJIEJT: BG/U/2023/4563/(5833), 31.08.2023,
Llymousonupawy nanen u wymousonupawa bapuepa, c mpvboobpaznu
mena CvC Cnupanosuoen npoghui, ocuzypasauu noOXooauu Yeioeus
3a paboma na ycmpoiicmea 3a 2enepupane Ha elekmpuiecka eHepeus
Om aKycCmuyeH uym.

N3obperarenu: MBan Kpanos u Kpacumup Henenues

[lymonsonupamar naHen 3a orpaHMyaBaHe —pasIpPOCTPAHEHHETO M
abcopbupaHe (NpeloCTaBsiHE Ha BB3MOKHOCT 33  BHCOKOE(EKTHBHO
nMpeodpasyBaHe Ha aKyCTHYHATA CHEPTHs B eJIEKTpUUeCKa) Ha 3ByKOBUTE BbJIH,
ChIJIACHO TONE3HUsI MOJEJ, CE€ ChCTOM OT XOPU3OHTAJIHM YIAB/DKEHU 3BEHA,
oopMeHn KaTo TPHOOOOPA3HH Tea, GUKCHPAHH Upe3 CBBP3BALIM eJEMEHTH.
TppbooGpasnuTe Tena ca ¢ Npodu Ha JIOrapUTMHYHA WK 3JIaTHA CIIMpAJIa.
Enve  wiun  noseye mymowsonupamu naHenu  MmoraT aa  (OpPMHpar
LIyMOM30NIMpalia 6apuepa, kaTo 6bJaT MPUKPENeHr KbM BEPTHKATIHU OMOPH.

E.26.6. Ilonezen  momen:  BG/U/2024/4860(6173)  ,,Cucmema  3a
A8MOMAMUYHO  3006UdIC6AHE U OE3KOHMAKMHO — YynpaeieHue Ha
cedanka u Kanaxk Ha moanemua’.
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Pestome Ha HayuHume mpydose Ha ooy. 0-p uHx. Kpacumup Hedenuees

Wzobperarenu: MBan Kpanos, Hukomaii Hukonos, Kpacumup
Henenues, Enviia ['ueBa u Msenuna Pyckosa.

Cucremara 3a aBTOMATMYHO 3aJBUXKBAaHE M GE3KOHTAKTHO yIpaBJieHUE Ha
CEMlajlka U Karnak Ha TOaJleTHa, CBhIVIACHO MOJIE3HUS MOJEN, € NPUIOKHUMA B
00/acTTa Ha aBTOMATU3MPAHETO Ha O63aBeXKHaHe 3a GAHM M ToaleTHH W
NoBHIllaBaHE Ha XWTHeHHUTe ycnoBus. Cenankara (6) W kamakeT (5) ca
CBbP3aHH C KOMIUIEKT 3a CIIyCKAHETO W BAMIaHETO WM, BKJIIOYBAII]
ynpasnsBamy OyToHu (2, 3) u kytus (1), cBEp3aHA ¢ BAJOB MEXaHU3BM C
aBoiika BanoBe (10, 11), pasmonoxeHH eIMH B JpYr, M 3aABH)KBaHHU
ejieKkTpoaBurares (8).

04.04.2025 1. Honnnc:......(..ﬁ S flnreses
/TO1L. J-p HHIK. K. Henenues/
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SUMMARY OF SCIENTIFIC PAPERS

on

Assoc. Prof. PhD Eng. Krasimir Ivanov Nedelchev

submitted for participation in the competition for the academic
position "PROFESSOR"

in the professional field 5.1 Mechanical Engineering, scientific
specialty: Applied Mechanics

in the competition announced in State Gazette No. 103/06.12.2024

for the needs of the Department of Mechanics at the Faculty of Transport of the
Technical University of Sofia

Under this competition, the candidate participates with the following scientific papers:

Group Indicator count
B.4 Habilitation work — scientific publications in scientific journals,
which are refereed and indexed in world databases with scientific
information, equivalent to a habilitation work on "Synthesis of 10

elements and systems for conversion of acoustic energy into
electrical energy"

G.7 Scientific publications in scientific journals that are refereed and 7
indexed in world-renowned databases of scientific information

G.8 Scientific publications in non-refereed scientific journals with 25
scientific peer review

E.24 Published university textbook or textbook that is used in the 2
school network

E.25 Published patent or utility model application 2

E.26 Recognized utility model application, patent or copyright 6
certificate

E.31 scientific publications in journals with impact factor (Web of 5

Science IF) and/or impact rank (Scopus SJR)

Remark:

All submitted scientific papers in the competition have not been submitted for the
acquisition of a scientific degree "PhD" or for occupying the academic position of
"Associate Professor".
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Summary of scientific papers of

Assist. Prof. PhD Eng. Krasimir Nedelchev

Reference for scientometric indicators by groups of indicators:

PF: 5.1 Mechanical Engineering, RS: Applied Mechanics

Minimum
Group Indicator Nu.mber of| required for Val.ue of
points AD Applicant
Professor
1. Dissertation for the award of the National Scientific
A | Qualification 50 50 50,00
"Doctor"
4. Habilitation work — scientific publications (not less
than 10) in journals that are refereed and indexed in | 60/n for each 153.00
B | world-renowned databases with scientific author :
information
Total | 153,00
40/n or
s S i allocated in
7. Scientific publication in journals that are refereed a Ratio
and indexed in world-renowned databases with based on a 99,00
scientific information contribution
protocol
250
G 20/n or
allocated in
. sigo » A 3 _ " > Ratio
8. .SCI.el."ItIfIC publlgatlon in non refereed J.ournals with Wi N 220,00
scientific peer review or in edited collective papers contibution
protocol
Total 319,00
12. Citations or reviews in scientific journals,
re.feree.d apq lpdexed in worlq-renowned databases 10 100 710,00
D | with scientific information or in monographs and
collective volumes
Total | 710,00
17. Supervision of a successfully defended PhD
student (n is the number of co-supervisors of the 40/n 40,00
respective PhD student)
18. Participation in a national scientific or educational 10 70,00
project
24. Published university textbook or textbook used in
the school network 20/n 220 16,00
E
25. Published patent or utility model application 20 40,00
26. Recognized utility model application, patent or 40 240,00
copyright certificate
29. Leadership of a research or educational project 20 20,00
Total | 416,00
2/28




Summary of scientific papers of Assist. Prof. PhD Eng. Krasimir Nedelchev

Minimum
Group Indlcator Nu_mber off required for Val'ue of
points AD Applicant
Professor
30. Number of lectures given for the last three years
in Bulgarian universities, accredited by the NEAA or
in foreign higher education institutions, established 1 point for
J and functioning in accordance with the legal order in each 120 490,25
the respective country and in disciplines from the Lecture Hour
professional field in which the competition is
announced
31. Scientific publications in journals with impact
Z | factor (Web of Science IF) and/or impact rank 10 20 20,00
(Scopus SJR)
Total 860 2168,25

1. Publications equivalent to HABILITATION WORK

1.1.  Characteristics of scientific publications in scientific journals that are
refereed and indexed in world-renowned databases with scientific
information, equivalent to a habilitation difficult topic:

"Synthesis of Elements and Systems for Conversion of Acoustic
Energy into Electrical Energy"

For participation in the competition, 10 scientific publications have been submitted in
scientific journals, refereed and indexed in world-famous databases with scientific
information, equivalent to habilitation. They are in the following areas:

> Synthesis of elements with increased acoustic pressure zones

Publications [B.1], [B.2], [B.3], [B.4]
Publications [B.1] to [B.4] are related to the synthesis of acoustic barrier elements, in
which the possibilities for increasing the sound pressure level inside elements of
different geometric shapes are analyzed. Several cross-sections have been examined:
circular without additional element [Q.3], circular with an additional element [B.2],
elliptical with an additional element [B.1] and a logarithmic helix element [B.4]. The
research was carried out in a COMSOL Multiphysics® environment, without taking into
account the elasticity of the material from which the walls are made.

The purpose of the experiment is to synthesize elements in which there are
zones of high acoustic pressure, which will improve the efficiency of the elements for
converting acoustic energy into electrical energy, which will be placed in these zones.
The acoustic barriers built with such elements will be used for autonomous power
supply of various devices from road or other infrastructure.

Publication [B.1] analyzes the possibilities for increasing the sound pressure

level in characteristic zones when using elliptical elements at different frequengigs
(from 100 Hz to 2000 Hz). The change in the sound pressure level in four characteristic
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regions located along the axis of symmetry of the acoustic barrier element is
Investigated.

Publication [B.2] examines the change in the sound pressure level in
characteristic zones around a semicircular acoustic barrier element at different
frequencies (from 100 Hz to 2000 Hz). In this publication, an additional element is
placed in front of the acoustic barrier element, the cross-section of which is also the
shape of a tube with a smaller radius, turned in the opposite direction to the main
element. The change in the sound pressure level in four characteristic zones is
investigated, located on the axis connecting the centers of the two sectors in different
positions of the additional element. The purpose of the study is to determine the most
effective position of the additional element providing the highest pressure in the studied
areas throughout the studied frequency range.

Publication [B.3] investigates the change in the sound pressure level in
characteristic zones around a semicircular acoustic barrier element at different
frequencies without an additional element in the interior (from 100 Hz to 2000 Hz). The
change in the sound pressure level in four characteristic zones located on the axis
connecting the centers of the two sectors at different angles of the aperture of the
element under study is investigated. aperture, providing the highest pressure in the
studied areas throughout the studied frequency range.

Publication [C.4] examines the change in the sound pressure level in a
characteristic area in an acoustic barrier element in the form of a logarithmic spiral at
different frequencies from one third of an octave (from 100 Hz to 2000 Hz). providing
the highest sound pressure level in the control measuring areas.

> Synthesis and Structure of Acoustic Barriers to Reduce Noise from Land
Transport

Publications [B.5], [B.6], [B.7], [B.8], [B.9], [B.10]

Publications [B.5] to [B.7] are related to an overview study of vehicle noise
sources, their spectrum and their impact on humans [B.5]. A generalized structure (for
an open type of acoustic barrier) is presented and a classification of acoustic barriers
for wheeled vehicles is made. The main types of structural elements used for the
different parts of the acoustic barrier structure are described[B.6]. The materials used
for their construction are also described [B.7].

Publications [B.8] to [B.10] are related to the study of the effectiveness of the
"Sonic Crystal" type of acoustic barriers and comparison of the results with basic
structures of classical open type of acoustic barriers. The influence® of various
characteristics of this type of acoustic barriers is investigated. from which the walls
are made.

Publication [B.8] examines the change in the acoustic characteristics of the
Sonic Crystal acoustic barrier with the change in the number of rows of the barrier. The
study is carried out with a 2D model of the Sonic Crystal acoustic barrier with cylindricgl
profiles of base elements. The effect of increasing the row numbers of the Son!c
Crystal acoustic barrier with vertical cylindrical profiles on the change in the acoystlc
characteristics of the barrier is investigated. increase by constant and/or varlab_le
distance. An experiment was conducted to verify the results of the numerical study with
COMSOL Multiphysics®.
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Publication [B.9] presents a comparative analysis of the acoustic performance
of classical and sound crystal noise barriers, carried out by numerical simulation. The
acoustic characteristics of the two types of barriers are compared. Sonic crystals
("Sonic Crystal") are a relatively new type of noise barrier in the process of
development and research. In this study, the two types of barriers are compared based
on their field of application, attenuation of the noise level behind them, frequency
response, production technology, maintenance and cost.

Publication [B.10] presents a "Sonic Crystal" acoustic barrier with inserted
piezoelectric elements for converting acoustic energy into electrical energy. After
modeling the noise barriers with COMSOL and conducting experiments, the location
of the piezo elements for energy collection has been determined. The purpose of this
article is to improve the efficiency of acoustic energy conversion into electrical energy
when used in acoustic barriers. the influence of three different typical types of acoustic
spectra and different sound pressure levels on the electrical energy generated, as well
as the efficiency of the acoustic noise power generation system at three different
spectra and at different levels of acoustic noise pressure on the acoustic barrier.

Research and applied contributions

Based on the results achieved, summarized in publications equivalent to a

monographic work, the following scientific and scientific-applied contributions can be
formulated:

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 investigate the effectiveness of noise
cancellation of acoustic barriers [B.9].

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

4. The optimal size of the opening of a circular pipe sector is determined, at which
the highest values of the sound pressure level in certain areas inside the pipe
sector are obtained [B.3].

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

6. The optimal size of the opening of a pipe sector with an elliptical cross-sectiqn
has been determined, at which the highest values of the sound pressure level in
certain areas inside the pipe sector [B.1] are obtained.

7. The optimal parameters of the spiral of a pipe sector with a cross-section in the
shape of a logarithmic spiral are determined, at which the highest values 9f the
sound pressure level in certain areas inside the pipe sector [B.4] are obtained.
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8. The numerical influence of changing the number of rows of an acoustic barrier of
the "Sonic Crystal" type on its effectiveness was determined [B.8].

9. Abasic structure of an open type acoustic barrier is presented [B.5-7].

1.2.  Abstracts in Bulgarian of scientific publications in scientific journals,
which are refereed and indexed in world-famous databases with scientific
information, equivalent to a habilitation work on the topic: "Synthesis of

elements and systems for conversion of acoustic energy into electrical
energy"

B4.1. Nedelchev K., Gieva E., Kralov l., Ruskova ., ,Investigation of
the Change of Acoustic Pressure in an Element of Acoustic 1.3,
Barrier with an Elliptical Shape*, Acoustics, 2023, 5(1), pp. 46— Q2
56, https://doi.org/10.3390/acoustics 5010003

Investigation of the Change of Acoustic Pressure in an Elliptical
Shaped Acoustic Barrier Element

Nedelchev K., Gieva E., Kralov I., Ruskova .

In this article, the change in the sound pressure level in characteristic zones inside
an elliptical acoustic barrier element at different frequencies (from 100 Hz to 2000
Hz) is investigated. The change in the sound pressure level (SPL) in four
characteristic regions located along the axis of symmetry of the acoustic barrier
element and in different a/b ratios of the ellipse geometry is investigated. The
purpose of the study is to determine in which of the zones it is most effective to place
devices for generating electrical energy from acoustic noise.

The results of the studies show that at small sector angles of acoustic elements, a
relatively narrow operating frequency band (in third octaves) from 63 to 160 Hz with
high values of the sound pressure level in zone 1 is observed. This shows that these
acoustic elements are suitable for the construction of acoustic barriers to transport
flows (road and rail). Also, by appropriate selection of the a/b ratio and sector angle,
a wider effective frequency range of acoustic elements can be provided, which is
necessary for noise protection equipment exposed to broadband acoustic sources.
Increasing the width of the effective frequency range leads to a decrease in the
equivalent pressure on the individual third-octaves.

From the studies carried out, it can be seen that by changing the ratio of a/b and the
sector angle of the elliptical sector acoustic elements, the effective frequency range
and the value of the obtained acoustic pressure in zone 1 can be influenced. The
obtained data show that the use of elliptical sectors as elements for the construction
of acoustic barriers for transport flows is suitable for the conversion of acoustic
energy into electrical energy. To do this, it is necessary to place elements for
generating electrical energy from acoustic noise in areas with a high SPL value.

B.4.2. Nedelchev K., Kralov |., Gieva E., Ruskova I., “Modeling. of Q4
acoustic _barrier for energy harvesting applications having
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placed additional element having circle shape with COMSOL
process simulation software”, Journal of the Balkan Tribological
Association 28(1), pp. 1-14, 2022

Acoustic Barrier Modeling for Energy Harvesting Applications b y
Placing an Additional Circle-Shaped Element with COMSOL Process
Simulation Software

Nedelchev K., Kralov I., Gieva E., Ruskova I.

The article examines the change in the sound pressure level in characteristic zones
inside a semicircular acoustic barrier element at different frequencies (from 100 Hz
to 2000 Hz). In the publication, an additional half-pipe element is placed in front of
the main half-pipe element, the cross-section of which is also a pipe shape with a
smaller radius, turned in the opposite direction to the main element. The change in
the sound pressure level in four characteristic zones located on the axis connecting
the centers of the two sectors in different positions of the additional element is
investigated. The purpose of the study is to determine the most effective position of
the additional element providing the highest SPL in the studied areas throughout the
studied frequency range. In this way, it is determined in which of the zones it is most
effective to place devices to generate electricity from acoustic noise.

The results show that tubular acoustic elements with sector angles are well suited
for generating energy from low-frequency sources in the range from 125 to 315 (400)
Hz. The highest average values of the sound pressure level are obtained at certain
values of the distance between the center of the additional and the main acoustic
element: from 60 to -95 mm.

B.4.3. Nedelchev, K., Gieva, E., Ruskova, I., Kralov, l., “COMSOL
modelling of acoustic barrier for energy harvesting applications”, Q3
Journal of Environmental Protection and Ecology, 23(1), pp. 20-
29, 2022

COMSOL Acoustic Barrier Modeling for Energy Harvesting
Applications

Nedelcheyv, K., Gieva, E., Ruskova, |., Kralov, .

The article investigates the change in the sound pressure level in characteristic
zones inside a semicircular acoustic barrier element in the frequency range from 100
Hz to 2000 Hz. The purpose of the study is to determine the most effective size of
the sector angle providing the highest SPL value in the studied zones for the studied
frequency range. In this way, it is determined in which of the zones it is most effective
to place devices to generate electricity from acoustic noise.

From the studied variants of sector angles, it can be seen that the highest valyes of
the sound pressure level are obtained at a sector angle of 120 deg, and thg highest
values of the sound pressure level are obtained at third octave frequencies: 160,
200, 250, 800 and 1250 Hz.
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B.4.4. Nedelchev, K., Kralov, |, “Study of the change of acoustic
pressure in an acoustic barrier element in the form of a
logarithmic spiral’, Journal of the Balkan Tribological Association Q4
Vol. 28, No 2, 51-63 (2022)

Investigation of the Change of Acoustic Pressure in an Acoustic Barrier
Element in the Form of a Logarithmic Spiral

Nedelchev, K., Kralov

The article investigates the change in the sound pressure level in a characteristic
zone in an acoustic barrier element in the form of a logarithmic spiral in a tertiary
frequency band from 100 Hz to 2000 Hz. The purpose of the study is to determine
the most effective values of the logarithmic helix parameters providing the highest
sound pressure level in the measured area. In this way, it is determined at which
parameters of the logarithmic helix the highest efficiency of a device for generating
electricity from acoustic noise placed in this area is ensured. The research was
conducted in a Comsol Multiphysics environment.

The results of the study show that acoustic barrier elements in the form of a
logarithmic spiral are very suitable for generating energy from UV in the frequency
range from 80 to 1000 Hz. where maximum acoustic efficiency is obtained.

When comparing the results obtained for acoustic barrier elements with the shape
of a logarithmic stop and a pipe sector (sector angle 120 deg), higher SPL values
were observed in the first type. This shows that the elements of an acoustic barrier
in the form of a logarithmic spiral will generate more electrical power under the same
acoustic impact, when devices for generating electrical energy from acoustic noise
are placed in them.

B.4.5. Nedelchev, K., Gieva, E. Ruskova, I.,Georgieva, T.Kralov, I,
“Modern passive noise-insulating barriers for transport acoustic Q4
noise — review. Part I’, Journal of the Balkan Tribological
Association, 2022, 28(4), pp. 508-521

Modern passive soundproofing barriers for transport acoustic noise —
an overview. Part |

Nedelchev, K., Gieva, E., Ruskova, |., Georgieva, T.Kralov, and

The article examines the main sources of noise from vehicles (road vehicles /cars
and trucks/, railway vehicles and air transport vehicles). The impact of acoustic noise
on human health and the measures that lead to a decrease in its level are presented
(Part I). The structure of an open type acoustic barrier is presented. A classification
of open-type acoustic barriers is made and various variants of the main elements of
the acoustic barrier construction are presented (Part I1). The main materials used for
the construction of acoustic barriers and the main types of structures are described.
Current trends in acoustic noise reduction caused by vehicles are also presented,
as well as the basic software used to design and evaluate the effectiveness of
acoustic barriers (Part Ill).
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B.4.6. Nedelchey, K., Gieva, E.L.,Ruskova, 1.V, Kralov, I., Georgieva,
T., “Modern passive noise-insulating barriers for transport
acoustic noise - review. Part II’, Journal of the Balkan Q4

Tribological Associationthis link is disabled, 2022, 28(5), pp.
687-703

Modern passive soundproofing barriers for transport acoustic noise —
an overview. Part I/

Nedelchev, K., Gieva, E.L., Ruskova, I.V., Kralov, I., Georgieva, T.

The article discusses the main sources of noise from vehicles (road vehicles /cars
and trucks/, railway vehicles and air vehicles). The impact of acoustic noise on
human health and the measures that lead to a decrease in its level are presented
(Part ). The structure of an open type acoustic barrier is presented. A classification
of open-type acoustic barriers is made and various variants of the main elements of
the acoustic barrier construction are presented (Part Il). The main materials used for
the construction of acoustic barriers and the main types of structures are described.
Current trends in acoustic noise reduction caused by vehicles are also presented,
as well as the basic software used to design and evaluate the effectiveness of
acoustic barriers (Part Ill).

B.4.7. Nedelchev, K., Gieva, E.L.,Ruskova, [.V.,Kralov, I., Georgieva,
T., “Modern passive noise-insulating barriers for transport
acoustic noise — review. Part III’, Journal of the Balkan Q4
Tribological Associationthis link is disabled, 2022, 28(6), pp.
761-775

Modern passive soundproofing barriers for transport acoustic noise —
an overview. Part Il

Nedelchev, K., Gieva, E.L., Ruskova, |.V., Kralov, |., Georgieva, T.

The article examines the main sources of noise from vehicles (road vehicles /cars
and trucks/, railway vehicles and air transport vehicles). The impact of acoustic noise
on human health and the measures that lead to a decrease in its level are presented
(Part I). The structure of an open type acoustic barrier is presented. A classification
of open-type acoustic barriers is made and various variants of the main elements of
the acoustic barrier construction are presented (Part I1). The main materials used for
the construction of acoustic barriers and the main types of structures are described.
Current trends in acoustic noise reduction caused by vehicles are also presented,
as well as the basic software used to design and evaluate the effectiveness of
acoustic barriers (Part Il1).

B.4.8. I. Kralov, Nedelchev, K., E. Gieva and |. Ruskova,
“Investigation of the influence of the number of rows in Sonic
Crystal acoustic barriers with cylindrical elements on their Q4
acoustic characteristics”, AIP Conference Proceedings, 2021,
2333, 090030, https://doi.org/10.1063/5.0042035
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Investigation of the Influence of Row Count in Sonic Crystal Acoustic
Barriers with Cylindrical Elements on Their Acoustic Performance

l. Kralov, Nedelchev, K., E. Gieva and |. Ruskova

The article examines the change in the acoustic characteristics of the Sonic Crystal acoustic
barrier with the change in the number of rows of the barrier. The study was carried out using
a 2D model of the Sonic Crystal acoustic barrier with cylindrical profiles of base elements in
a COMSOL Multiphysics® environment. The effect of increasing the row number of the
Sonic Crystal acoustic barrier with vertical cylindrical profiles on the change in the acoustic
characteristics of the barrier is investigated. The rows are increased by constant and/or
variable spacing. An experiment was conducted to verify the results of the numerical study
with COMSOL Multiphysics®.

From the study and the analysis of the results, it can be seen that from the considered
shapes of the acoustic space, the best results are obtained when using elements with a
round shape. As the number of rows of the acoustic barrier increases, Sonic Crystal
increases the efficiency of the acoustic barrier. Also, increasing the number of rows of the
Sonic Crystal acoustic barrier leads to an improvement in acoustic performance in third-
octave frequency bands: 50, 63, 80, 400, 630, 800, 1250 Hz.

B.4.9. E.Gieva, Ruskova, I., Nedelchev, K., Kralov, I., “Comparative
analysis of the acoustic efficiency of classical and sonic crystal
noise barriers”, IOP Conference Series: Materials Science and

Engineering, 2020, 1002(1), 012014, Q4
https://iopscience.iop.org/article/10.1088/1757-
899X/1002/1/012014

Comparative Analysis of the Acoustic Performance of Classical and
Sound Crystal Noise Barriers

E. Gieva, Ruskova, I., Nedelchev, K., Kralov, I.

In this study, a comparative analysis of the acoustic efficiency of classical and sound
crystal noise barriers is presented, carried out by numerical simulation. One of the
most common solutions to reduce transport noise is the use of expensive combined
noise barriers with a high degree of reflection and absorption. Sound crystals are a
relatively new type of noise barrier under development and research. In this study,
the two types of barriers are compared based on their field of application, attenuation
of the noise level behind them, frequency response, manufacturing technology,
maintenance, and cost. Some of the characteristics are obtained through numerical
simulations and experimental data, while others are available in published scientific
studies. The results obtained show that sound crystals can be used to improve the
noise protection performance of standard barriers. There are a large number of
materials on the market for building noise barriers, including natural materials such
as wood. Based on the results, one can think about designing new types of noise
barriers, such as those that use sound crystals. In addition to new materials, we are
also studying different barrier shapes and arrangements to improve the attenuation
of these noise barriers.
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B.4.10. Nedelchey, K., Kraloy, I., Gieva, E., Ruskova, 1., Nikolov, G.,
“Acoustic  barrier with energy harvesting”’, 2020 21st
International  Symposium on Electrical Apparatus and Q4
Technologies, SIELA 2020 - Proceedings, 2020, 9167083, DOI:
10.1109/SIELA49118.2020.9167083

Acoustic barrier with elements for converting acoustic energy into
electrical energy

Nedelchev, K., Kralov, I., Gieva, E., Ruskova, I., Nikolov, G.,

The article presents a new type of acoustic barrier (Sonic Crystal) with placed piezoelectric
elements to generate electrical energy from acoustic noise. Two types of cross-sections of
the acoustic barrier elements are examined: with a closed and open pipe sector. The
purpose of the article is to determine the efficiency of converting acoustic energy into
electrical energy depending on the frequency range of acoustic impact. After modeling the
acoustic barriers with COMSOL and conducting a numerical study, the location of the piezo
elements for converting acoustic energy into electrical energy was determined. The
influence of three different typical types of acoustic spectra and different sound pressure
levels on the generated electrical energy has been determined, as well as the efficiency of
the system under these influences.

The results show that the dependencies of the generated signals are similar, with an
increase in frequencies the generated electrical power increases, and at frequencies above
500 Hz, the rate of increase is higher. The electrical energy generated when pipes are
completely closed is higher than that when pipes are open.

2. PUBLICATIONS BEYOND THOSE EQUIVALENT TO HABILITATION WORK

2.1. Abstracts in Bulgarian of publications in scientific journals that are
referenced and indexed in world-renowned databases with scientific
information

BG For participation in the competition are presented 7 scientific publications, refereed
and indexed in world-famous databases with scientific information.

G.7.1. Mitov, A., Nikolov, N., Nedelchev, K., Kralov, I. ,,CFD IF=2.8,
Modeling and Experimental Validation of the Flow Q2

Processes of an External Gear Pump*, Processes 2024,
12(2), 261; https://doi.org/10.3390/pr12020261

Modeling and Experimental Validation of External Gear Pump
Processes

Mitov, A., Nikolov, N., Nedelchev, K., Kralov, I.

This paper presents fluid dynamics (CFD) modeling of fluid flow processes in a particular
external gear pump sample. The purpose of the developed two-dimensional (2D) CFDmodel
is to perform a numerical study to obtain the basic characteristics _of the_pump flow rgte,
especially flow rate as a function of pressure and flow rate as a functllon of time. A numerical
study was carried out under forty-two different operating modes, which are expressed as a
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variation of two parameters: rotational frequency (950-1450 min-1) and pressure (5-150
bar). The validation of the numerical results was carried out through experimental research.
For t_hi's_ purpose, a laboratory experimental facility equipped with a state-of-the-art data
acquisition system (DAQ) has been designed and implemented. This allows the gear pump
to be tested in the same operating modes as the numerical examination. A validation
analysis was performed by comparing numerical and experimental results using the mean
relative error index (FIT). A detailed description of the development of a 2D CFD model (CAD
model, network, general settings, boundary conditions, etc.) is provided. Based on the 2D
CFD model, an original methodology has been proposed for taking into account the influence
of exhaust channels on the pump displacement by adjusting the width of the front part of the
gears. Despite the limitations of the simple 2D CFD model, which are discussed in this
article, a very good match between the numerical and experimental results is analyzed by
calculating the FIT level, which is in the range of 93—-97%.

G.7.2. Mitov A., Nedelchev K., Kralov, 1., ,,Experimental Study
of Sound Pressure Level in Hydraulic Power Unit with IF=28,

External Gear Pump*, MDPI, Processes 2023, 11(8),2399; Q2
https://doi.org/10.3390/pr11082399

Experimental Study of the Sound Pressure Level in a Hydraulic Power
Unit with an External Gear Pump

Mitov A., Nedelchev K., Kralov, .

The article presents the results of an experimental study of the sound pressure level (SPL)
caused by a hydraulic unit with an external gear pump. The study was conducted with a
specially developed laboratory experimental setup based on a common architecture used in
hydraulic power units. The hydraulic system and the measuring equipment used are
described in detail. The design of the conducted experimental studies is presented, including
two main configurations with specific parameters regarding the operating modes of the
system. The experimental results obtained are presented in the form of amplitude frequency
characteristics, which are compared in accordance with the experiment design. An analysis
of the results obtained is carried out using various quantitative indicators. For specific modes
of operation, parametric models are obtained by approximation of experimental data. The
resulting models can be used in future work to reduce SPL by passive or active means (e.g.
frequency control of the electric motor). Quantitative analysis can serve as a basis for
comparison with the results obtained after adding passive (shock-absorbing ring, etc.) or
active means to reduce SPL.

G.7.3. Nedelchev K., M. Semkov and 1. Kralov, “Geometric
Synthesis of FlyWheel Energy Storage Design”, AIP 04
Conference  Proceedings, 2021, 2333, 090029,
https://doi.org/10.1063/5.0045295

Geometric Synthesis of Flywheel Energy Storage Design
Nedelchev K., M. Semkov and |. Kralov

The present work is engaged in the study of the influence of the geometry of the
central part of a kinetic battery on the amount of accumulated energy and the level
of sound pressure emitted by it. The research was implemented with a 3D structural
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acoustic model in the COMSOL Multiphysics® environment. The model explores the
possibilities of reducing the sound pressure level while maintaining and/or increasing
the kinetic energy of the battery while maintaining the initial mass of the object.
Based on the amount of energy stored and the sound pressure level emitted by the
kinetic battery, geometric shapes with the best performance in terms of these
parameters are determined. An experiment was conducted to verify the results of the
numerical study with COMSOL Multiphysics®.

The numerical study shows that at dh»=40 mm, the lowest value of the sound
pressure level is obtained. The experimental sample has a size of dh2=100 mm,
which from an acoustic point of view is the structure generating the highest sound
pressure levels. This shows that by changing dh2 to 40 mm, we can reduce the
equivalent sound pressure level by up to 18.72 dB.

G.7.4. Kralov,I., Nedelcheyv, K., “Passive transport noise barrier
Jor acoustic energy harvesting”, Journal of Environmental IF =0.504,
Protection and Ecologythis link is disabled, 2021, 22(6), Q4
pp. 2318-2329

Passive transport sound insulation for acoustic energy collection

Kralov, I., Nedelchev, K.

Reflected traffic noise from acoustic barriers usually leads to an increase in the noise
level before the barrier due to the combined source effect and reflected noise. This
can affect many people — drivers and passengers. Sometimes their number is many
times greater than the number of those affected behind the barrier. One of the
existing solutions is the use of expensive combined noise barriers with a high degree
of noise absorption. In this study, a new passive transport acoustic barrier with a high
level of reflected noise reduction is considered. The presented passive transport
acoustic barrier consists of semicircular elements in which zones with a high level of
sound pressure are formed. This allows for the subsequent conversion of acoustic
energy into electrical energy and its use to power various low-power consumers. A
numerical model is presented, with which the distribution of sound pressure to the
acoustic elements of the barrier is examined. The results were verified by an
experimental study, which showed a very good match between the experimental and
numerical results (a difference of 2 to 20%) depending on the octave frequency. _
The results showed the presence of areas with high sound pressure levels (acoustic
energy) in the vicinity of the barrier studied. These zones are suitablg_for .th_e
application of solutions for converting acoustic noise into electricny.. Iq addition, |t. is
necessary to investigate the impact of the acoustic characteristics of barrier
materials and its geometry on the frequency distribution of noise in order to n.1e.e:t the
requirements for barrier high acoustic efficiency, which will provi_de t_he pos_s_nblllty of
setting up devices for converting and collecting sound energy with high efficiency.

G.7.5. Kralov I. and Nedelchev K., "Lowering the noise level in
the transport flows through reduction of the traffic bqrrier Q4
reflected noise", I10P Conference Series: Materials Science
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and Engineering, 2019, 618(1), 012051,
DOI 10.1088/1757-899X/618/1/012051

Reducing the noise level in traffic flows by reducing the traffic barrier
reflected noise

Kralov |. and Nedelchev K.

In the work, an acoustic barrier with semicircular elements is presented, which allow
to reduce the reflected noise from the barrier without using a sound-absorbing
material inside the barrier. The reflected noise from road barriers usually leads to an
increase in the noise level emitted by cars and trains. This effect requires the design
of transport noise barriers to effectively reduce the noise behind them, as well as to
produce a small level of reflected noise in the direction of the source. This will affect
a better noise environment for many passengers, especially in the case of heavy
traffic during peak hours. People affected by this effect are usually much more
affected than those affected behind the barrier. One of the existing solutions is the
use of expensive combined noise barriers with a high absorption rate. In this study,
a new passive transport noise barrier was designed, tested and analyzed for a good
level of reflected noise reduction. This is done by appropriate design of the bulkhead
profile, which interferes with source interference and reflected acoustic waves in
small volumes near the bulkheads. The construction of the barrier, made of
repeating, uniformly profiled elements, allows even the existence of acoustic strips,
especially behind the barrier.

G.7.6. Kralov I. and Nedelchev, K., “Acoustic method for
identification of railway wheel disc structural Q4
vibrations using COMSOL”, Journal of the Balkan
Tribological Association, 2019, 25(3), pp. 546—557

Acoustic Method for Identifying Structural Vibrations of Railway
Wheel Discs Using COMSOL

Kralov, I. and Nedelchev, K.

In the presented study, the structural vibrations of a simplified disc model of a
railway wheel are considered. The structural vibrations of a model with finite disk
elements were investigated using COMSOL Multiphysics software. An
experimental setup was built to check the numerical results. Excitation is realized
with the help of a percussion hammer, which determines the force with which the
disc is affected, and with a microphone the generated sound pressure level is
measured. A comparison is made between the structural and acoustic frequencies
generated as a result of the impulse force. _

From the study carried out, it can be seen that the structural and acoustic
frequencies are the same. When studying the influence of disk design on the main
frequency ranges of acoustic radiation, only a structural study is sufficient. Acoustic
examination is necessary to determine the fundamental frequency (the.natural
frequency at which there is the longest emission of acoustic noise after impulse
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exposure) and the sound pressure level emitted by the object under the
corresponding external influence.
G.7.7.  Gechey, Ts., Nedelchev, K. and Kralov I,

“Autogiros: Review and Classification”, Aerospace IF=2.1

2025, 12(1), 48; Q2
https://doi.org/1 0.3390/aerospace12010048

Autogyros: overview and classification
Gechey, Ts., Nedelchev, K. and Kralov, I.

The article examines autogyros, concentrating on their flight history, development,
application, principle of flight, components and their advantages over other aircraft.
First, the history of the autogyro is presented, focusing on revolutionary inventions
and clarifying their importance to the overall development of rotorcraft. Current
scientific research on the autogyro is then examined in detail and the available
research gap is determined. The principle of flight and the technical foundations of
the autogyro are also briefly discussed and a comparison is made between
autogyros, helicopters and fixed-wing aircraft. The applications of the autogyro for
civilian, military and mixed purposes are indicated and schematically presented.
The main body of the article includes an overview of the various components and
systems in the structure of the aircraft in question, including the main rotor,
propeller, engine, cockpit, etc. In addition, a comprehensive classification is
described and schematically presented, mostly concerning modern and
homologated autogiros. Experimental and combined designs of autogyros are also
considered and noted in the classification. Aircraft are categorised according to the
type of main structure, mast availability, number of seats, number of rotors and
rotor blades, rotor and mast position, propeller and tail type and position, type of
throttle and power source. The idea of different variants of autogyros presented in
the classification is reinforced with visual examples. This work is in addition to the
efforts to promote autogyro and research on them. It offers complete information
about the aircraft and can serve as a kind of starting point for engineers in the
process of designing similar types of aircraft.

2.2 Scientific publications in non-refereed scientific journals with
scientific peer review

2.2.1. Abstracts in Bulgarian of scientific publications in non-refereed
scientific journals with scientific peer review

BG 25 scientific publications have been submitted for participation in the
competition , in non-refereed scientific journals with scientific review.

G.8.1.  Rusanov R., Trifonov V. and Nedelchev K., "Study of the acoustic
characteristics of a double-leaf door in different position of t.he
wings", Proceedings of the Scientific and Technical Conference with
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International Participation BulTrans-2021, Sozopol, 10 - 13
September, p. 61 — 66, ISBN ISSN 1313-955X, 2021

The work investigates 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. The measurement is realized in three positions of the door. The sound
reduction index (Rw) for the three door positions is determined. The sound reduction
yveight index decreases approximately three times (30dB/10dB) when one door leaf
Is opened and about five times (30dB/6dB) when both door leaves are opened. Due
to the effect of reflection and superposition of the waves at different frequencies,
there is an increase in the sound pressure level, which is visible from the low and
negative values of the sound reduction index (63 Hz and 80 Hz, from -9 to 0.4 dB;
630 Hz and 800 Hz from -2.9 dB to 0.6 dB, etc.).

The results obtained from the measurements show that when the door leaves are
closed, the weight reduction index (Rw) has values in the range of 32 — 33 dB, which
is a very good indicator for the sound insulation of the door.

G.8.2.  R. Rusanov R., Nedelchev K., Trifonov V. and Ivanov P., "Study of
the influence of additional acoustic elements on the reverberation time
of a room", Proceedings of the scientific and technical conference
with international participation BulTrans-2020, Sozopol, 10 - 13
September, p. 46 - 51, ISBN ISSN 1313-955X, 2020

The work examines the influence of additional acoustic elements placed near or on
the walls in order to change the acoustic characteristics (acoustic picture) of the
room. The reverberation time is used as an evaluation parameter. The reverberation
time in an acoustic studio was experimentally measured in different configurations
of different acoustic elements. 20 different variants of the arrangement of additional
caustic elements have been implemented. From the experiments carried out, it can
be seen that the smallest total reverberation time is obtained in variants v1 (0.16 s)
and v11 (0.14 s), and the largest in variants v5 (0.30 s), v10 (0.41 s) and v12 (0.29
s). For the low frequency range of 63 Hz to 315 Hz, the arithmetic mean of the
reverberation time by third octaves is the lowest value for variants v2 (0.66 s), v8
(0.58 s), v10 (0.63 s), v11 (0.65 s) and v17 (0.66 s).

G.8.3. Nedelchev, K. and Rusanov R., "Using COMSOL to Study the
Effectiveness of Silencers," National Conference on Acoustics, XXI,
vol. 21, p. 75 — 83,2019, ISSN 1312-4897". 2019

The article examines the influence of some of the parameters of an open-type
acoustic barrier, which are used to reduce sound pressure levels, through passive
noise reduction devices in ventilation systems and some types of acoustic barriers
/Sonic Crystal Acoustic Barriers/. The study shows that as the length of the device
increases, the noise cancellation efficiency increases. By appropriate selection of a
design parameter, the change of an equivalent sound pressure level after the
silencer (baffle) can be changed for the required frequency interval.

G.8.4. Kralov I., Nedelchev K., Georgieva T., Petar Ivanov P., Synthesis of
New Acoustic Barriers for Road and Rail Transport, National
Conference "Acoustics", XXI, vol. 21, pp. 84 — 95,2019, ISSN 1312-
4897", 2019
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In the work, an element for an acoustic barrier of a new type with a semicircular
shape was investigated numerically and experimentally. The synthesized acoustic
barrier element is suitable for acoustic protection of passengers (reduction) from
noise generated by rolling of railway wheels (the interaction between the railway
wheel and the rail) in the areas of railway stations, metro stations and tunnels. The
numerical and experimental tests of samples of the new barrier show high acoustic
efficiency, and the structure itself is distinguished by production, installation and
operational manufacturability, relatively low costs for production, transportation,
installation and maintenance costs. The barrier is applicable both in closed spaces
on rail tracks - metro stations, stops and stations, as well as outdoors - along tram
routes, train routes in settlements, etc.

G.8.5. Kralov I, Nedelchev, K., Beorlegiou R., "Modeling a device for
generating electrical energy from vibrations in ANSYS", journal of

Electrical Energy Generation. Mechanics of Machinery, No. 113, p.
110-116, ISSN 0861-9727, 2015

The paper presents the peculiarities of numerical modeling of piezoelectric
generators of electrical energy from vibrations (PEGEEV) in an ANSYS®
environment. Experimental determination of previously unknown mass, elastic,
damping and electrical parameters of a generator module was carried out. It is
modeled numerically in an ANSYS® environment as a three-layer/two-layer
structure. The amplitude-frequency characteristic of the generated voltage is
determined depending on the frequency and acceleration of the external influence.
An algorithm is presented that allows modeling the different types of PEGEEV as
two-layer/three-layer structures. The results of the study show a very good
correspondence between the experimental and numerical parameters in terms of the
generated energy (voltage).

G.8.6.  Ignatov L., Sinapov P., Nedelchev, K. and Kralov 1., "Investigation of
Jrictional oscillations of a plate", International Scientific Conference
on Aviation, Automotive and Railway Engineering and Technologies
"BulTrans-2014", p. 119-123, ISSN 1313-955X

In the work, numerical and experimental frictional oscillations of a plate were studied.
For the numerical study, the finite element method (FEM) was used. Experimentally
and numerically, eigenfrequencies and frequencies of frictional oscillations are
determined. The difference in frequency values between the experimental and
numerical studies is less than 7%. During the experimental study, it was found that
the frequency of 1920 Hz prevailed in the frictional oscillations that occurred.
Numerical examination shows that with undetected oscillations, frequencies equal to
the third and fifth eigenfrequencies of the shoulder are manifested. When
established, the system oscillates only with the third eigenfrequency.

G.8.7. Kralov I., Piskova A. and Nedelchev K., "Experimental and
Numerical Study of the Eigenfrequencies and Shapes of the Wheelset",
International Scientific Conference on Aviation, Automotive and
Railway Equipment and Technologies "BulTrans-2014", p. 129-135,
ISSN 1313-955X
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In this work, an experimental and numerical study of the eigenfrequencies of a
wheelset and wheelset has been performed. The experimental results obtained were
used to verify the results of numerical studies. The tests take into account the
boundary conditions. Based on the comparison of the results obtained from
numerical and experimental research, it can be seen that there is a very good
correspondence between the results obtained numerically and those from full-scale
experiments with the same object of study. From the results presented, it can be
seen that for most of the eigenfrequencies the difference between the experimental

and numerical values is less than 10% (for two values it is more than 10% and less
than 13%).

G.8.8.  Kralov I., Piskova A. and Nedelchev K., "Experimental study and
analysis of a new absorber for acoustic noise from rail tracks",
Acoustics 2013, p. 35-43 p ISSN 1312-4897

The publication experimentally investigates a new design of an acoustic absorber
with a semicircular cross-section to reduce the noise caused by wheel/rail contact.
Measurement of the reduction of sound pressure levels in different variants of the
acoustic absorber was performed. The study shows that the presented new design
solution of an acoustic absorber has a high degree of acoustic noise reduction, in a
wide frequency range, which is to some extent due to the density of the smooth PVC
pipe. The practical applicability of the studied design solutions for an acoustic
absorber is also determined by a number of other advantages: simple design, low
cost of production, lack of special maintenance during operation, easy construction
without special requirements and without high energy costs, etc. The experimental
data obtained can be used in the verification of numerical studies of noise absorbers
with a similar design.

G.8.9. Kralov I., Nedelchev K., Sinapov P. and Ignatov L., "Influence of the
elasticity of the support of a cantilever beam on its eigenfrequencies",
International Scientific Conference on Aviation, Automotive and
Railway Equipment and Technologies "BulTrans-2013", No. 1, p.
206-211, ISBN 1313-955X

The work analytically investigates the influence of the elasticity of the support of a
cantilever beam on its own frequencies. In the analytical examination, the beam is
presented as a system with distributed parameters. A comparison is made with three
models that allow elasticity in different directions in the support of the studied beam.
The elasticity of the beam is used as evaluation criteria. Numerical research and
analysis were conducted in a Matlab® environment. The results of the study shpw
that the elasticity of the support of a taut cantilever beam affects its own frequencu?s
to varying degrees. Angular elasticity has practically no effect on a difference in
relation to the elasticity of the beam more than twice. The vertical elasticity of the
support significantly affects the natural frequencies of the beam at differences of less
than three orders of magnitude.

G.8.10. Kralov, I. M., Sinapov, P. V., Ignatov, 1. P., Nedelchev, K. 1., "Non-
Stationary vibrations of a railway rail caused by friction",
International Scientific Conference on Aviation, Automotive and
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Railway Equipment and Technologies "BulTrans-2013", issue L, pp.
202-205, ISSN 1313-955X

The publication presents a numerical model of a railway track of finite length,
subjected to vibrations. Vibrations are caused by a frictional force applied in the axial
direction, which occurs as a result of the wheel slipping on the rail. The frictional
force is represented as a nonlinear function of the relative slip velocity. The model is
presented as a continuous system of finite elements (FEM). The mass, elasticity and
damping properties of a real object are taken into account. A non-stationary process
is considered. The problem is solved using Ansys and Matlab Simulink. The results
of the study of the dynamic model show that friction-induced vibrations occur with a
frequency equal to the 30th, 40th, 44th and 53rd eigenfrequency of the system.

G.8.11. Sinapov P, Kralov I., Nedelchev K. and Igantov 1., "Frictional Self-
Exciting Oscillations of a Plate (Disk)", International Scientific
Conference on Aviation, Automotive and Railway Equipment and
Technologies "BulTrans-2013", No. 1. p. 198-201, ISBN 1313-955X

In the work, frictional self-excitatory oscillations of a plate were experimentally
studied. The oscillations were recorded using vibration and noise measuring
equipment PULSE. An analysis and comparison with the system's own frequencies
is made. The eigenfrequencies are numerically determined and compared to the
frequencies of the attenuating oscillations.

G.8.12. Kralov I, Ignatov I. and Nedelchev K., "Experimental Study of the
Noise Generated by the Movement of a Wheelset on a Rail Track",
Yearbook of the Technical University of Sofia, No. 4, p. 48-54, ISSN
1311-0829

The paper presents an experimental study of the noise caused by the movement of
the wheel on the rail /wheel-rail contact/. Measurements of the roughness on the
rolling surface of the rail have been made and the sound pressure levels have been
established when a wheelset is moving at constant speed. For the studied cases,
the highest level of the emitted noise when moving a wheelset at low speed on a
track is in the frequency range of 50 + 300 Hz. The measurement results show that
there are pronounced peaks in the noise spectra from the movement of the wheelset
along the track at frequencies close to the eigenfrequencies of the wheelset, as well
as a different nature of the generated noise depending on the base, on which the
rails are placed.

G.8.13. Stoilova S. and Nedelchev K., ,.An automated optimization using
graph theory, Machines, Technologies, Materials International
Virtual Journal, pp. 17-22, ISSN 1313-0226

Automated optimization using graph theory

Stoilova, S. D., Nedelchev, K. 1.
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In the work, an automated approach to solving network problems with graph theory,
based on matrix theory, has been developed. On this basis, the program for solving
this type of problem is tense. The model has been experimented to optimize the
energy efficiency of the movement of a road train. This method of approach can be
used to solve various problems presented by graph theory.

G.8.14. Ignatov I., Kralov L., Sinapov P. and Nedelchev K. "Frictional Self-
Exciting Oscillations of a Plate", International Scientific Conference
on Aviation, Automotive and Railway Engineering and Technologies
"BulTrans-2012", p. 180-183, ISBN 1313-955X

In the work, frictional self-excitation oscillations of a railway wheel modeled as a plate
with FEM are investigated. The oscillations are excited due to the fact that a
transverse frictional force is applied to the wheel, caused by the sliding of the wheel
relative to the rail. The dynamic model is presented as a system with distributed
parameters, taking into account the internal damping (Rayleigh type damping). The
frictional force in the contact surface is a nonlinear function that depends on the
relative sliding speed. A stationary process of movement has been investigated. The
solution was done with Ansys and Matlab in a Simulink environment. Based on the
numerical solution, it was found that frictional self-excitation oscillations occur with
frequencies approximately equal to the eigenfrequencies of the mechanical system.

G.8.15. Kirov V., Yanakiev O. and Nedelchey K., "Methodology for
Identification of the Condition of Steering Systems with Hydraulic
Reinforcement Type Gear Rack", International Scientific Conference
on Aviation, Automotive and Railway Equipment and Technologies
"BulTrans-2012", p. 237-243, ISSN 1313-955X

The paper presents a methodology for determining the condition of the elements of
a steering system with hydraulic reinforcement of the gear rack type (KSUTZR)
according to certain characteristic parameters under laboratory conditions. The main
malfunctions, the causes that cause them and the parameters by which they can be
identified are presented. Experimental results of parameters characterizing some
characteristic malfunctions of elements of the steering system are presented. _

The presented methodology allows to determine the obvious malfunctions in the
CCCPD. Thus, also on the basis of the measured characteristics and parameter§,
implicit malfunctions can be determined in advance, which will occur after a certain
time during the operation of the vehicle.

G.8.16. Sinapov P., Kralov I., Dunchev G. and Nedelchev K., "Frictional apd
Forced Oscillations in a Two-Mass Mechanical System", Mechanics
of Machines, No. 97, No. 2, p. 46-49, ISSN 0861-9727, 2012

The work investigates the oscillations of a two-mass mechanical systgm, excited b_y
the simultaneous action of frictional forces and a mechanism with a varlabk_e pre-ratio
(cardan gear). Nonlinear differential equations of motion are solved numerically. The
nature of the function of oscillations has been established. The results of tr_\e study
show that in systems where there is a simultaneous action of frictiongl and kmen_f\atlc
exciters, the oscillations of the system are composed of two harmomgs,_ respectively
with frequencies 2w (caused by the cardan gear) and k (caused by frictional forces).
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The values of the amplitudes of the excited oscillations depend on the intensity of
the action of the individual exciters.

G.8.17. Nedelchev K., "Influence of the forces applied at the free end of a
cantilever beam on its eigenfrequencies” International Scientific
Conference on Aviation, Automotive and Railway Engineering and
Technologies "BulTrans-2012", pp. 189-194, ISBN 1313-955X

The paper presents an analytical and numerical study of the influence of the
applied forces at the free end of a cantilever beam on its eigenfrequencies. Four
main variants of the applied forces to the studied beam are presented. The
analytical dependencies for determining the eigenfrequencies under different
boundary conditions are determined. The frequencies of a beam are numerically
determined under the different variants of boundary conditions in a Matlab
environment. The results of the study show that only axial forces lead to a
change in the eigenfrequencies of the gerd. Studies show that the largest change
is in the first eigenfrequency (36% for the specified P/Pkr interval) when the
relative axial force applied to the free end of the beam changes. At each
successive beam frequency, its maximum variation relative to that without axial
force decreases, and at the fourth eigenfrequency for the example under
consideration, it is in the order of about 1,1 %. This shows that for a beam with
the considered cross-section and interval of change of axial forces, their
influence on f,, f3, fy, etc. can be ignored

G.8.18. Kirov V., Yanakiev O. and Nedelchev K., "Design Features of
Steering Systems with Hydraulic Rack Type for Passenger Cars",
International Scientific Conference on Aviation, Automotive and
Railway Engineering and Technologies "BulTrans-2011", pp. 148-
154, ISSN 1313-955X

The main types of steering systems with hydraulic reinforcement are considered
in the work. The advantages and disadvantages of various hydraulic power
steering systems are also considered. The features of the main structural units
of the steering systems under consideration are considered.

G.8.19. Nedelchev K., Kirov V., Yanakiev O., "System for Monitoring the
Parameters of Steering Systems with Hydraulic Reinforcement Type
Gear Rack", International Scientific Conference on Aviation,
Automotive and Railway Equipment and Technologies "BulTrans-
2011", p. 161-165, ISSN 1313-955X

In the work, a system for measuring the parameters of steering systems with
hydraulic reinforcement is presented. A program has been developed to record
and process information from the system's sensors. The program is made in a
LabView environment. The system is designed for the study of the parameters
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of steering systems with hydraulic reinforcement of the gear rack type under
laboratory and operating conditions. The system allows initial/early (before they

occur) to identify malfunctions in the steering system based on the measured
parameters.

G.8.20. Nedelchev K., "Influence of fastening and load on the stresses in the
movable clamp of a disc brake mechanism", International Scientific
Conference on Aviation, Automotive and Railway Equipment and
Technologies "BulTrans-2011", p. 129-136, ISSN 1313-955X

In the work by means of strength analysis using the finite element method, the
peculiarities of fastening and loading the movable clamp of disc brake
mechanisms are investigated. The research was carried out with the
CosmosWorks program. The influence of boundary conditions on the results of
the study was investigated. The results of the study show that the use of different
boundary conditions can lead to a difference in the result by more than 200%.
For this reason, in cases where the boundary conditions cannot be defined
unambiguously, it is necessary to carry out experimental studies to refine the
boundary conditions in the model to reduce the calculation error.

G.8.21. Nedelchev K., "Methods and Means for Increasing the Average Speed
of Vehicles", Scientific and Technical Conference with International
Participation "ECOVarna'2009", p. 247-254, ISBN 954-20-00030

The paper examines the main methods and means for increasing the average
speed of transport vehicles in the city and beyond. The influence of
infrastructure (road) and design features of cars is considered. The results of the
study show that the largest increase in speed is determined by the first four
indicators (Increase in the number of traffic lanes: use of high-speed beam and
ring road boulevards; intersections on two or more levels: Improvement of the
road surface). They are characterized by the need for large investments for their
implementation by the municipality (state). They are a necessary condition for
the full use of the rest of the methods. The fifth, sixth and seventh methods are
characterized by the need for a smaller investment, as well as can be
implemented in the shortest possible time (Optimization of the times of traffic
lights, Use of an automatic system for control of times at traffic lights, Use of a
system for monitoring and redirecting traffic).

G.8.22. Nedelchev K., Kunchev L., "Algorithm for calculating the
smoothness of motion for two, three multi-axle single-link transport
vehicles taking into account the schematization of multi-mass
dynamic models", Mechanics of Machines, No 64, p. 71-78, ISSN
0861-9727, 2006

The article considers the possibility of creating an algorithm for automated
determination of the inertial (M), elastic (C), resistance matrix (B) and external
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influences (F) for a certain type of dynamic systems (wheeled vehicles and
systems with a similar structure), the motion of which is described by a system
of matrix equations of the form: M g+ Bq + Cq = F(t). The algorithm makes

it possible to automatically generate matrices (M, B, C and F) based on the
input data of the mechanical system.

G.8.23. Nedelchev K. and L. Kunchev, “Investigation of the influence of the
Jorce and kinematic disturbance acting on the third axle of an
articulated bus on the smoothness of movement*, International
Scientific and Technical Conference”, International Scientific and

Technical Conference trans& MOTAUTO’06+ (Varna), pp. 45-48,
ISBN 954-9322-17-3, 2006

The article numerically studies the influence of force and kinematic disturbance
on the smoothness of movement of a two-link articulated bus driven by the third
axle. The study was carried out with a 3D model. In the model, the kinematic
disturbance has a cosine shape. On the second and third axles it is out of phase
with the first (depending on the distance and speed of movement). The force
effect caused by the driving torque of the engine acts only on the third (driving)
axle of an articulated bus. The influence of the various parameters of the
transport vehicle on its smoothness of movement is analyzed.

G.8.24. Kunchev L. and Nedelchev K., “Influence of the wavelength of the
road microprofile on the stress state in the turning circle zone of
articulated buses”, International Scientific and Technical Conference
trans& MOTAUTO’04+ (Plovdiv), pp. 127-130, ISBN 954-9322-07-
6, 2004

The article investigates the influence of the wavelength of the road profile on
the folding angle of the two links (in the vertical plane) of the articulated bus. A
two-mass plane model of a two-link vehicle with a hinged connection between
the two links was used for the study. The influence of the wavelength of the
road profile, the speed of movement and the parameters of the vehicle on the
longitudinal folding angle was analyzed. A 3D model of a turning circle for an
articulated bus driven by the third axle was also created. The model was used to
study the stresses in the fastening area of the turning circle of the bus depending
on the folding angle.

G.8.25. Nedelchev K., "Influence of the frequency range and weight filter on
the measured vibrations transmitted to the arm and arm caused by
working with a jigsaw", Mechanics of Machines, No 133, ISSN 0861-
9727, 2025

The article examines the influence of the frequency range used and the use of
filters on the measurement results when measuring the vibrations transmitted to
the human body through the human hand. The main features and basic settings
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of the measuring instruments necessary for the correct measurement of
vibrations transmitted through the hand to the human body when working with
a jigsaw are indicated. The main errors that are made in the measurement of
vibrations and filling in the measurement protocols according to the ISO 5349
standard are indicated.

The results of the study show a difference in the calculated values in some cases
more than 17 times, depending on the mathematical processing (type of filter,
etc.) of the measured signal. Therefore, it is necessary to know the causality that
requires measurement. The cause determines the type of mathematical
processing that needs to be applied to the measured signal. Otherwise, it is
necessary to represent the unfiltered and filtered result (W,).

The studies show that incorrect attachment of the accelerometer, the use of
incorrect settings of the meter in terms of the frequency range used and the use
of filters lead to different values of the calculated total acceleration.

2.2 Abstracts of Scientific Publications in Journals with Impact Factor
(IF of Web of Science) and/or Impact Rank (SJR of Scopus)

2 scientific publications have been submitted for participation in the competition, in
journals with impact factor (Web of Science IF) and/or impact rank (Scopus SJR).

Z: 1. M. Aleksandrova, T. Tsanev, Berek Kadikoff, Dimiter
Alexandrov, K. Nedelchev, 1. Kralov, ,,Piezoelectric Elements with
PVDF-TrFE/MWCNT-Aligned Composite Nanowires for Energy
Harvesting ~ Applications*,  Crystals 2023, 13(12), 1626;
https://doi.org/10.3390/cryst13121626 (IF = 2.4, Journal Rank: JCR
- Q2);

Piezoelectric Elements with PVDF-TrFE/MWCNT-aligned composite

nanowires for energy harvesting applications

M. Alexandrova, T. Tsanev, Berek Kadikov, Dimitar Alexandrov, K.
Nedelchev, 1. Kralov

The self-sustaining power supply function with flexibility, mechanical stability,
and low quality is among the must-haves for pressure sensors and other low-
power electronics and wearables. In this work, a composite of poly (vinylidene
fluoride-trifluoroethylene)/polyhedral carbon nanotube (P(VDF-
TrFE)/MWCNT) was prepared to increase the electrical conductivity of the
piezoelectric polymer and thus improve its electrical power generation capacity.
It is made by injection molding through an aluminum oxide anode membr?:me
to align vertically with the dipoles and exclude the possibility of extinguishing
the dipole moment. The composite membrane type element shows an excell?nt
piezoelectric coefficient d33 of 42 pC/N at a frequency of 50 Hz and an applied
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force intensity of 10 N, while the sensitivity is ~ 375 V/g, which is favorable
for the application of a self-powered pressure sensor. The resulting composite
element was used to generate a piezoelectric signal and investigate the

dependence of electromechanical behavior on surface roughness, morphology,
and contact interface resistance.

Z.2, Aleksandrova, M., Tudzharska, L., K. Nedelchev, Kralov, I.,
"Hybrid = Organic/Inorganic  Piezoelectric Device Jor Energy
Harvesting and Sensing Applications™, Coatings 2023, 13(2), 464;
https://doi.org/10.3390/coatings 13020464 (IF = 2.9, Journal Rank:
JCR - Q2)

Hybrid Organic/Inorganic Piezoelectric Energy Harvesting and Sensor
Applications

Aleksandrova, M., Tudzharska, L., K. Nedelchev, Kralov, I.,

In the work, new hybrid organic/inorganic flexible devices with composite
films consisting of Ba0.5Sr0.5TiO3 (BST) were prepared by inserting a BST
nanocoating under a spray-applied polyvinylidene fluoride copolymer PVDF-
TrFE. The study confirmed that the crystal structure of BST remains unaffected
by the presence of a polymer. The three-dimensional atomic force microscopic
image of the composite sample confirmed the improved surface roughness and
contact conditions after spraying the polymer. As a result, the hybrid sample
shows a higher polarization current with reduced impedance and parasitic
inductance. The increase in the stability of piezoelectric parameters under
repeated bending was observed for the hybrid sample compared to the BST
single film converter. The RMS voltage (RMS) drop was 70% after
approximately 340,000 bend units versus less than 3% for the hybrid
BST+PVDF-TrFE device. Due to the effect of the individual layers and the
summed net charges, the piezoelectric voltage of the hybrid device was
competitive with piezoelectric oxide films, despite the lower piezoelectric
coefficient of the polymer. The proposed solution paves the way for lead-free,
wearable energy harvesting devices for low-power electronic devices.

3. Patents and utility models

3.1. Summaries of patent and utility model applications

2 published patent applications and 6 recognized utility model applications have been
submitted for participation in the competition.

Published patent applications
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E.25.1. PTBG202400000258464, Entry number: BG/P/2024/1 13867, date of
request: 05.03.2024. Name: "System for automatic drive and
contactless control of seat and toilet lid".

Inventors: Ivan Kralov, Nikolay Nikolov, Krasimir Nedelchev, Elitsa
Gieva and Ivelina Ruskova.

The system of automatic drive and contactless control of the toilet seat and lid,
according to the invention, is applicable in the field of automation of bathroom
and toilet furniture and improvement of hygienic conditions. The seat and the
hood are connected by a set for lowering and raising them, including control
buttons and a box /which houses the system of start-up electrics. motors/,
connected by a shaft mechanism with a pair of shafts located inside each other
and driven by separate electric motors.

E.25.2. EP24166982.9 System Jor automatic drive and contactless control of
toilet seat and lid
Inventors: Ivan Kralov, Nikolay Nikolov, Krasimir Nedelchev, Elitsa
Gieva and Ivelina Ruskova

The system of automatic drive and contactless control of the toilet seat and lid,
according to the invention, is applicable in the field of automation of bathroom
and toilet furniture and improvement of hygienic conditions. The seat and the
hood are connected by a set for lowering and raising them, including control
buttons and a box, which houses the system of start-up electrics motors/,
connected by a shaft mechanism with a pair of shafts located inside each other
and driven by separate electric motors.

3.2. Summaries of published queries for utility model

E.26.1. Utility model: BG 2731 U1/ 13.09.2017 - Soundproofing panel and
soundproofing barrier - certificate of utility model
Inventors: Ivan Kralov, Ignat Ignatov and Krasimir Nedelchev

Soundproofing panel to limit the propagation and absorption of sound waves,
consisting of two or more horizontal non-metallic channels stacked on top of
each other, with the concave sides of the channels pointing laterally in the same
direction, the recess of the channels being half-cylinder-shaped, and the
boundary area between two adjacent channels shaped like a sharp edge. One or
more of the soundproofing panels can form a soundproofing barrier, which also
includes vertical supports and fasteners for attaching the soundproofing panels
to the vertical supports.

E.26.2. Utility model: BG 2732 U1/ 13.09.2017 - Double-sided soundproofing

panel and soundproofing barrier - certificate of utility model:
Inventors: Ivan Kralov, Ignat Ignatov and Krasimir Nedelchev
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Soundproofing panels to limit the propagation and absorption of sound waves,
consisting of two or more horizontal non-metallic channels located on top of
each other, with the concave sides of the channels pointing laterally in the same
direction from each row, the recess of the channels being half-cylinder-shaped,
and the boundary area between two adjacent channels being shaped like a sharp
edge. One or more of the soundproofing panels can form a soundproofing
barrier, which also includes vertical supports and fasteners for attaching the
soundproofing panels to the vertical supports.

A soundproofing panel is made up of two rows of horizontal channels with

openings located in opposite directions. The two rows of channels are added to
each other with their convex parts.

E.26.3. Utility model: BG/U/2023/4556/(5831) 31.08.2023, Soundproofing
panel and soundproofing barrier providin g suitable conditions for the

operation of devices for generating electrical energy from acoustic
noise:

Inventors: Ivan Kralov, Krasimir Nedelchev and Elitsa Gieva.

The soundproofing panel for limiting the propagation and absorption (enabling
high-efficiency conversion of acoustic energy into electrical energy) of sound
waves, according to the utility model, consists of horizontal elongated links,
including an internal and external tubular body, fixed by connecting elements.
The tubular bodies have a unilaterally interrupted annular profile, with the
discontinuous side of the inner tubular body facing the interior of the outer
tubular body. The boundary zone between two adjacent external tubular bodies
is shaped as a sharp or round edge. One or more soundproofing panels can form
a soundproofing barrier by being attached to vertical supports.

E.26.4. Utility model: BG/U/2023/4561/(5832) 31.08.2023, Soundproofing
panel and soundproofing barrier, with tube-shaped fixtures with an
elliptical profile, providing suitable conditions for the operation of
devices for generating electrical energy from acoustic noise
Inventors: Ivan Kralov, Krasimir Nedelchev, Elitsa Gieva and Ivelina
Ruskova

The soundproofing panel for limiting the propagation and absorption (enabling
high-efficiency conversion of acoustic energy into electrical energy) of sound
waves, according to the utility model, consists of horizontal elongated links,
including an internal and external tubular body, fixed by connecting elements.
Tubular bodies have a unilaterally interrupted elliptical profile, with the
discontinuous side of the inner tubular body facing the interior of the outer
tubular body. The boundary zone between two adjacent external tubular bodies
is shaped like a sharp or round edge. One or more soundproofing panels can
form a soundproofing barrier by being attached to vertical supports.
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E.26.5. Utility model: BG/U/2023/4563/(5833), 31.08.2023, Soundproofing
panel and soundproofing barrier, with tubular bodies with a spiral
profile, providing suitable conditions for the operation of devices for
generating electrical energy from acoustic noise.

Inventors: Ivan Kralov and Krasimir Nedelchev

The soundproofing panel for limiting the propagation and absorption (providing
the opportunity for high-efficiency conversion of acoustic energy into electrical
energy) of sound waves, according to the utility model, consists of horizontal
elongated links, shaped like tubular bodies, fixed by connecting elements. The
tubular bodies have a profile of a logarithmic or golden spiral. One or more
soundproofing panels can form a soundproofing barrier by being attached to
vertical supports.

E.26.6. Utility model: BG/U/2024/4860(6173) "Automatic drive system and
contactless control of seat and toilet lid".
Inventors: Ivan Kralov, Nikolay Nikolov, Krasimir Nedelchev, Elitsa
Gieva and Ivelina Ruskova.

The system for automatic drive and contactless control of the toilet seat and lid,
according to the utility model, is applicable in the field of automation of
bathroom and toilet furniture and improvement of hygienic conditions. The seat
(6) and the hood (5) are connected by a set for lowering and raising them,
including control buttons (2, 3) and a box (1) connected by a shaft mechanism
with a pair of shafts (10, 11) located inside each other and driven electric motors

(8).
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