TEXHUYECKU YHUBEPCUTET — BAPHA

CBOPHHUK

PE3IOMETA

HA [IPOEKTU ®UHAHCHUPAHU
OT JILPY)KABHUS BIOKET

2024



HEHTPAJ/IHA KOHKYPCHA KOMUCHUA

Mpencenarea: nou. a-p urx. Xpucto boxunapo Henos — 3am. pektop Hl u EY
3am. npeaceaaresn: gou. a-p uwxk. MiBan Bacunes BanoB — PrrkoBoauren CBK
YaenoBe:  nou. a-p unxk. [Inamen Benukos [lapymes — 3am. nekan ED

nou. A-p uHx. Auren CranumupoB MapunoB — 3am. nekan @UTA

no11. 1-p Anbena Mapunosa lBanoBa — 3am. nexkan MT®

nou. A-p uHx. Tuxomup AtanacoB [{oBpamamxkueB — 3aMm. nexkadn KO

nou. n-p uHx. Becenun TomopoB MuxaioB — [Jupektop Komex B

cTpykrypara Ha TY-Bapna

nou. a-p uHx. Ceunen XpuctoB CrostHoB — Jupektop ATK

nou. 1-p Enena Konesa KoBauesa — {upexrop JEITIOC

Cekperap: umx. Henmu /lobpunoBa Benera

ISSN: 2603-3208



YBAXAEMWU KOJIEMY,

Mpe3z 2024 r. ycnewHo bGewe peanusmpaHa
KOHKypCHaTa npoueaypa 3a pa3paborBaHe Ha
Hay4YHU  NpPOeKTU, PuUHaAHCUpaHM uenesBo  OT
ObprkaBHUA BOAXKeT.

M3nbiHeHn ca 36 eAHOrOAMLIHN NPOEKTU, OT KOUTO
2 [eMOHCTpauuoHHM. PaboteHo e U no 4
ABYrOgMWHN NHOPACTPYKTYPHU MNPOeKTU. EauHmnAaT
OT TAX NPUK/IOYY YCMNELWHO, B pe3yaTaT Ha KoeTo B

[ob6pyarKaHCKMA TEXHONOMMYEH KOJIEXK € Cb3aadeH
LleHTbp no npeuusHo 3emegenue (UMN3) 3a BHeapaABaHe Ha WMHOBATUBHU
TEXHONOTUM U OobydyeHMe C M3MNO0/J3BaHE Ha MeXaTPOHHW U POBOTUIMPAHMU
cuctemn B 3emegenveto. C gBa OT OCTaHa/UMTe ce NOCTaBA HavyanoTo 3a
Cb34aBaHe, CbOTBETHO Ha YuebeH UeHTbp no cTpouTtenctso v Cneunanusvpan
LeHTbp No cTpouTenHa MexaHMKa M KOMMIOTbPHA BM3yanusauma. TpeTusaT e
HAaco4YeH KbM MOJEpPHMU3MPaAHe Ha Ha/auMyHaTa nabopaTopus 33 MeXaHUYHU
M3NUTBAHMA Ha 3aBapbyHU CbeaUHEHUA.

B paspaboTtkaTa Ha npoeKkTMTe 3aefHO C npenogaBatenuTte y4yactBaxa 61
OOKTOpaHTM n 146 cTyAeHTU, KOeTo e BaKHO 3a NpuobLaBaHETO MM KbM
Hay4yHWUTe M3cnelBaHUA, a CbLO 33 HAY4YHOTO M3pacTBaHe M NOAM/IAAABAHE Ha
npenoaasaTe/ICKMA CbCTaB Ha YyHUBepCUTeTa.

Pesyntatute oOT uM3NbAHEHMETO Ha TMPOEKTUTe ca npeactaBeHn B 93
nyb6vKaLunm, NoOBEYEeTO OT KOUTO ca B pedepupaHn U MHOEKCUPAHU U3OAHUA.

lMpe3 meceua Ha HaykaTa, OCBEH YeTupuTe HayyHu dopyma, bewe
OpraHmMsnpaHa TpaguuMoHHaTa M310XK0a-KOHKYPC Ha HayYyHUTe OOCTUXKEHWUA Ha
OCHOBHUTEe 3BE€HA Ha YHMBepcUTeTa.

B HacToAwMmA cObopHUK ca npencTaBeHM B KOHLEHTPUpPaH BUA, OCHOBHUTE
NOCTUIHATN Pe3ynTaTu.

bnarogapa Ha BCWUYKM, OOMPUHECTIN 3a Te3n pPe3ynTaTm U UM MoXKesaBam
34pase n HOBW ycnexu npe3 2025 r.

PEKTOP HA TEXHUYECKWU YHUBEPCUTET — BAPH'?—(V)
/npod. a-p Aparomup MNaameHos Aumutpos/

aexkemspu, 2024r.
rp. BapHa
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(PE3IOMETA)
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INSTALLATIONS

Munena Heanoea, IOnuanu Paneenos, Honyo Kamenos, Pocuya JJumumposa, Aumon @uaunos, Jumumvp [ eopeues,
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HUHTEI'PUPAHE HA IU®POBU CUCTEMMU 3A HABUT'AIIUA C PLC YIIPABJIEHUE
HA JUCTAHIOUOHHO VYIIPABJISAEMUW IIJIABATEJIHU CPEACTBA (REMOTE
VESSELS)

INTEGRATION OF DIGITAL NAVIGATION SYSTEMS WITH PLC CONTROL OF REMOTE
CONTROLLED VESSELS (REMOTE VESSELS)

Huxona Huxonoe, Banenmun I'topos, Kusxo Kexos, Juan /[icubapos, Usan I pucopos, Penema Ilvpsanosa, Hnusn
Hnues, Koncmanmun l]epes, Enena Bacunesa, Ilagen Jumumpos, [enucnas bapabanos, Heaiino Cmankos
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DIGITAL TECHNOLOGIES IN PLANT PRODUCTION AND PLANT PROTECTION

Maczoanena Koneea, Hsean Kupsxos, [laenuna Hacrxoea, Muenena [lpymesa, Ilemvp Anxos, Haos [ackanosa,
IInamena Awnkosa, Pocuya [lemuposa, Mapusa Komucynoea-baxanosa, boiika Manuesa, Anmonua Konesa, Bocomun
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CTEHIOBO WU3IIUTBAHE HA JBI' C HETPAJUIIMOHHU T'OPUBA U CMECH
BENCH TESTING OF ICE WITH NON-TRADITIONAL FUELS AND MIXTURES
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SUPPLY CHAIN LOGISTICS MARINE SIMULATOR
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apuna /loopesa, llena Myp3zosa, Momuun Taues, [lenka 3namesa, Hnus Hiues, Mapuana Mypsoea, Benyucnag
Mapxos, Mapuenra Toooposa, I[leema Toooposa, Panuya 3namesa, Jlopa Xaparambébuesa, Eeenuna Pycameasa,
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Acnapyx Amanacos, Heenun Heanos, Xpucmo Cmosanos, Hnuan Hnues, Ilems Mapunosa, Tuxomup Tuxos, [eopeu
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KOMYHUKALIMOHHA CHUCTEMA 3A MOHUMTOPUHI' U AHAJIU3 HA
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Tana Aepamosa, /[umka Bacunesa, Teooopa Ilenesa, Bapa /flumumposa, Unxkep Heszamos
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4. JEMOHCTPAIIMOHHHU IMPOEKTHU

ABTOMOBUJIBT MU HUHTEPAKTUBHOTO MY INIPUIOXEHHUE B CPEJA HA
BUPTYAJIHA PEAJIHOCT
THE VEHICLE AND ITS INTERACTIVE APPLICATION IN A VIRTUAL REALITY SPACE

Cmedghan Cmegpanos, /lanuen Hsanos, Cmosn Cmosnos, Huxonaii Heanos, Ilnamen Hecmopos, Ilasen Yanvkos, I'eopeu

l'eopeues, I'aspaun [aspaunos, Anenus Bacunesa (
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MN3CJIEABAHE HA BPEI'OBATA XU/IPOJIUHAMMUMKA C ITPUBOPHU 3A MOHUTOPHUHI'
HA OKOJIHA CPEJIA MOHTUPAHHM HA HAYYHO U3CJIEJIOBATEJICKH BYI
RESEARCH OF COASTAL HYDRODYNAMICS WITH ENVIRONMENTAL MONITORING
DEVICES MOUNTED ON A SCIENTIFIC RESEARCH BUOY

TI'eopeu Anmonos, Apocnas Apeupos, Tamana Meuxaposa, Hukonau Amanacos, Ilnamen Ilempos, Padocmuna Ankosa,
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5. HHO®PACTPYKTYPHU INTPOEKTHU

Cb3JABAHE HA IEHTDBP 11O ITPENU3HO 3EMEJIEJIME (III13) 3A BHEJAPABAHE
HA HNHOBATUBHU TEXHOJIOTMM MU OBYYEHME C MN3ITIOJI3BBAHE HA
MEXATPOHHHU U POBOTU3UPAHU CUCTEMM B 3EMEJAEJIMETO

CREATION OF A PRECISION AGRICULTURE CENTER (PFC) FOR IMPLEMENTATION
OF INNOVATIVE TECHNOLOGIES AND TRAINING USING MECHATRONIC AND
ROBOTIC SYSTEMS IN AGRICULTURE
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N3CJIEABAHE HA CbBPEMEHHU METOJU 3A PEAJIM3ALIUSA HA
EJIJEKTPUYECKU TABJIA, IPUJIOKUMMU B YITPABJIEHUETO HA
EJEKTPUYECKU AITIAPATH
(PE3IOME)

EXPLORATION OF MODERN METHODS FOR IMPLEMENTING ELECTRICAL PANELS
APPLICABLE TO THE MANAGEMENT OF ELECTRICAL DEVICES
Project Leader Pavel Andreev PhD

Abstract: The aim of the project is to explore modern technologies for managing
electrical devices. Two identical practical projects will be compared: one implemented
with standard control panel wiring and the other utilizing innovative technologies.
Keywords: Electrical devices, smart wiring, electrical panels
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I. BbBEJEHUE

Ilenta Ha TmTpoekTa € Ja ce HW3CIeaBar
CBbBPEMEHHH TEXHOJIOTHMH 3a YIpaBICHUE Ha
eneKTpuvecku amapatu. Jla ce cpaBHAT JBa
CMHAKBU TMPAKTHYECKA TIPOCKTA, CIAWHUST OT
KOHWTO € M3ITBJIHEH ChC CTAHAAPTHO OKaOelsiBaHe
Ha TabIOTO 3a YyIpaBleHHE, a JPYTHIT — C
M3MoN3BaHe Ha TexHojormsara SmartWire-DT Ha
dbupma EATON.[1-5]

IpenpumeHo e  eNeKTPUYECKUTEe  Tabna,
n3pabOTeHH 3a HYXJUTE Ha MPOEKTa, Jla MOTaT
Ja ce u3non3Bar B yueOHus mporec. OuakBa ce
na OBbJAT TOJYYEeHU CKCIEPUMCHTAIHU JIAHHHU,
KOHTO Jia MO3BOJISAT HA EICKTPOWHKCHEPUTE Jia
MPENEeHIT Jadd W3MOJM3BAHETO HA BBIPOCHUTE
TEXHOJIOTHHU € TIPUJIOKUMO 32 TSIX, KAKTO ¥ KaKBU
MOJI3W M TPYAHOCTH MOTaT Ja OYaKBaT MpH
BHE/IPSIBAHETO WM.

II. OBOBIEHA ITIOCTAHOBKA

IIlo ce oTHacs 1O CTaHAAPTHOTO OMPOBOJISBAHE
Ha eJEeKTPHYECKH Tablla, UMa peIulla HAyYHH
CTaTUM W TEXHUYECKa JOKyMEHTAaUus IO
Bbipoca. ChImeCTBYBaT ©  pa3HOOOpa3HU
copryepun  mpomyktu  karo  SolidWorks
Electrical, EPLAN, Schrack Design u npyru.
OcBeH TOBa, MHOT'O NMPOM3BOJMTENN Ha Kabenu

mpeiarar AeTaiiHa JOKyMEHTalus u codryep,
[MO3BOJISBAI] M3YKMCIIBAHE Ha HEOOXOIUMHTE
CCUEHUS Ha MPOBOHMIIM.

Illo ce orHacs npo SmartWire-DT, o0aue,
uHdopMalsaTa HU3BbH  IMpeAcTaBeHaTa  OT

TIPOW3BOIUTEIIS € OCKbJIHA. Crnopen
TIPOU3BOAUTEIS, TEXHOJIOTHATA IIPacTHIHO
HaMaJIsiBa BpEMETO, HE00XO0INMO 3a

MpoeKTHpaHe, wu3paboTKa © W3MPoOBaHE HAa
TOTOBOTO M3Aenue. Thi KaTro JIMICBAaT Hay4HU
CTaTUM B PEHOMHUpaHH 0a3u IOaHHH, KOUTO 1a
MPaBsT MOJOOHHW CpaBHEHHS, OM OWIIO TONE3HO
Ja ce  IpoBepH  JOCTOBEPHOCTTA  Ha
uHGOPMALMATa, IPEICTaBEHA OT IPOU3BOAUTEIIS.
[Ipenxosxaamu u3cieaABaHUs Ha KOJIEKTHBA!
KonektuBbT uMa OBATOTOOUIIEH ONUT B
Hay4yHuTe u3cienBanusa. llyOmukauuure 1O
TeMara pasriexaaT CUCTEMH 3a MPEIOCTaBsIHE Ha
aBTOMaru3upaHa HH(popManus M aBTOMATHYHO
CBBbp3BaHE KbM MHTepdeicu 3a ymnpaBieHHE Ha
eslekTpudecky anapatd. CpaBHEHH ca pa3iIMyHH
Bluetooth LE ycrpoiictBa cnopex mapameTpu,
OPUIOKMMH 3a YNpaBJIEHHE Ha EIeKTPUUYECKU
amaparu, KakTo M BapHaHTH 3a aBTOMAaTU3UPaHO
ynpasineHue upe3 TexHonornn kato NFC, QR
code, BLE u AR.
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W3cnenpaHo € 3HAYCHUETO Ha TOJIEMUHATa Ha
NPUHTHPAaHH MapKepu U  CIOXKHOCTTAa Ha
CHOOIICHUATa BHPXY MaKCHMAaITHOTO Pa3CTOSHHE
3a ckaHupaHe. JlaHHUTE ca TPOBEPEHU IpPH
Pa3IMYHU BIVIM HA 3aCHEMaHe.

1L IMTIOJIYYEHMU PE3YJITATHU. U3BOAU
3akyreHa € HeoOXoauMMaTa armaparypa, Karo
CTYJICHTUTE  AaKTMBHO €€  3aHMMaBaT C
M3rPOKIAHETO Ha CJICKTpUYECKUTE Tabjaa W
MPOBEKIAHETO HA CKCICPUMEHTH, CBBpP3aHU C
nenure Ha npoekta. Jlo  MomeHTa  ce
IIOTBBPXKIAaBAT myOJIMKyBaHUTE oT
npousBoguTenas pesyinratd. C  TeueHHUe Ha
BpEeMCTO MI€ C€ IMpoOBCAAT W JOOIBJIHUTCIIHA
HU3CeABaHUs, KOWUTO Ie ObaaT o0O00O0ImEeHH U
MyOIUKyBaHH.

IV. ITYBJIUKAILIMA ITIPE3 2024 T'O/IUHA,
CBBbP3AHMU C IIPOEKTA

1. P. Andreev, B. Aprahamian, A. Mitsev,
Augmented reality in support of the learning process ,
23rd International Symposium on Electrical Apparatus
and Technologies SIELA 2024, 12-15 June 2024,
Bourgas, Bulgaria

2. P. Andreev, B. Aprahamian, E. Shaban,
Investigation of the switching and performance speeds
of microcontrollers applicable in electrotechnological
processes, 23rd International Symposium on Electrical
Apparatus and Technologies SIELA 2024, 12-15 June
2024, Bourgas, Bulgaria

3. D.Dragnev, B. Aprahamian, M. Strteblau, A Study
of Gear Faults in Pellet Mill's Electromechanical
Drive, 23rd International Symposium on Electrical
Apparatus and Technologies SIELA 2024, 12-15 June
2024, Bourgas, Bulgaria
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JocTeIHO Ha: https://www.eaton.com

[2] Control Engineering. EC: Eaton SmartWire-DT
Panel Solution. AHajKM3 Ha MOJI3UTE OT TEXHOJOTHATA
SmartWire-DT, BKIIOUMTEIHO HaMalgBaHE Ha
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Astop: Control Engineering Editorial Team.
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[3] Plant Engineering. POY Finalist: Panel Wiring
System. Onucanne Ha SmartWire-DT kato dunanuct
B KateropusTa "IIpoxykT Ha roguHara'.

ABTOp: Gust Gianos. JlocTeIHO Ha:
https://www.plantengineering.com

[4] Eaton Official Manuals and Documentation.
IMoapoGHu PBKOBOJICTBA 3a HMHCTAJIALMSL,
KoHQurypanmss u mnomapbkka Ha SmartWire-DT
CUCTEMHU.

JlocTbiHO Ha:
https://www.eaton.com/Electrical/USA/ProductsandSe
rvices/AutomationandControl/Connectivity/index.htm.

[5] Industry Analysis. Cratum u mpumepu 3a
TMIPUJIOKEHNE HAa YMHOTO OIPOBOJASABAHE U TEXHOJIOTHU
B HH/yCTPHAIIHU CPE/IH.

Hanpumep: Industrial Networking eBooks and Case
Studies. JocTwiHo Ha: https://www.controleng.com.

3a KOHTaKTH:
I'm ac ng-p wumx. Ilaen Amngpee, Katenpa
”EnexTpoTexHuKa U enexkrporexHonorun” npu ED Ha
TY-Bapua , yn. Cryneatcka Ne 1, 836E, Ttem.
+359893523940, e-mail: p.andreev(@tu-varna.bg
Penensenru:
1. npod. nra umxk. Y. Mapunosa - TY Codusi;
2. pou. n-p umk. I'. Benes - TY I'abpoBo.



https://www.eaton.com/
https://www.controleng.com/
https://www.plantengineering.com/
https://www.eaton.com/Electrical/USA/ProductsandServices/AutomationandControl/Connectivity/index.htm
https://www.eaton.com/Electrical/USA/ProductsandServices/AutomationandControl/Connectivity/index.htm
https://www.controleng.com/
mailto:p.andreev@tu-varna.bg

IMPOEKTU ®MMHAHCHUPAHU LEJIEBO OT ABPXXABHUA BIOJUKET TY — BAPHA, 2024 r.

N3CJIIEABAHE HA EJIEKTPUYECKUTE TAPAMETPU HA 3BEMHATA OCHOBA

IIPY OPA3MEPSIBAHE HA 3A3EMUTEJIHN MHCTAJALIAN
(PE3IOME)

RESEARCH OF THE ELECTRICAL PARAMETERS OF SOIL AT SIZING GROUNDING

INSTALLATIONS
Project Leader Assoc. Prof. PhD Milena Ivanova

Abstract: The objectives of the project include experimental study of the influence of
seasonal changes in moisture on the electrical resistivity of the soil by conducting field
and laboratory measurements and creating a basis for developing laboratory setups for
research in the field of studying the soil electrical characteristics. A series of
experiments were conducted to determine the electrical resistivity and thermal
resistivity of the soil on certain terrain and on soil samples in the laboratories of the
Department of Electrical Power Engineering at the Technical University - Varna. The
influence of various factors such as humidity, density, etc. was analyzed. The results
enrich the scientific research of the team on the topic of the project.

Keywords: grounding installation, soil, resistivity, electrical parameters, frequency
dependence, methods, Wenner, vertical electrical sounding.

Knro4oBu aymu: 3a3eMUTENHA HHCTANANUS, MMOYBA, CICHU(UYHO CHIPOTHBICHHE,
ENIEKTPUUECKH MTAPaAMETPH, YSCTOTHO M3MEHEHHE, MbJIHHE3aInTa, Wenner, BepTHKATHO

CJICKTPUYCCKO COHJUPAHEC.
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HN3PA3XOJABAHU CPEJACTBA - 9999,80 as.

I. BBBEJJEHUE

Enextpuueckute mapamMerpu Ha IOYBHUTE ca
OT CBLIECTBEHO 3HAYCHHE HIPH HM3TPAXKIAHETO HA
3a3eMHUTEIHH HMHCTananuy. ChIPOTUBICHUETO Ha
3a3eMHUTEIHATa WHCTaNaIus 3aBUCH oT
cneun(UYHOTO  CBIPOTUBICHUWE HA  II0YBATa,
KOH(UrypauusiTa Ha 3a3€MUTEIIHATA WHCTATALUS U
BHJAa HA MNPOTHYAILUS TOK mpe3 Hes. OCHOBEH
npobjeM e JurcaTa B HOPMATUBHUTE JOKYMEHTH
HAa HAacOKM 3a KOpPEKIUs Ha H3MEpBaHMATA Ha
cneun(UYHOTO  CBIPOTHUBIEHWE HA  IOYBara
cb0OOpa3HO CE30HHHUTE MPOMEHH Ha BIAKHOCTTA 32
MPOYUYBAHUAT TEPEH.

[locTaBeHnTe U3CIIEAOBATENCKN 3a/adu ca
CBBP3aHM C EKCIECPHUMEHTAHO H3CJIeJBaHE Ha
BIMSHUETO Ha CE30HWTE NPOMEHH Ha Bjarara
BBPXY CHEHU(PHUYHO CBHIPOTUBICHHE Ha 3E€MHarTa
OCHOBa B IMOJEBH M JIAOOpATOpDHU YCIOBUS H

9

ch3maBaHe Ha 0Oaza 3a paspaboTBaHe Ha
nabopaTopHU TOCTAHOBKM 32 W3CICIBaHUS B
00JIacTTa Ha TeMaTHKaTa Ha MPOCKTA.
II. OBOBIIEHA ITIOCTAHOBKA
TeopeTuHUTE H3CIEJBAHUS Ca HACOYCHH
KbM 0030p Ha TpH TPYNH TEXHHKH M METOIH 3a
U3CNEZIBAHEC HA CJICKTPUYECKH TapaMeTpu Ha
MOYBM: 32  H3MEpBaHE Ha  crHenupUIHO
CBIIPOTHBIICHHUE, 32 W3MEPBaHE HA OTHOCHTEIHA
JIMETICKTPUYHA MPOHHUIIAEMOCT U 3a M3MEpBaHE Ha
TEPMUYHO CBHIPOTUBJICHHE. [IpeBUICHUTE MOJICBU
W3CNIE/IBAHUS BKIIIOUBAT U3MEPBAHE HA MPUBHIHOTO
CBIIPOTHBIICHUE HA 3e6MHATa OCHOBA MO METOJa 3a
BEPTHKAITHO €IIeKTprUecKko coHaupane (Wenner-o)
ChC CIEIHATU3UPaH ypeld, KOHUTO € 3aKkyreH Mo
MPOEKTa, B palioHa HA HOBOM3TPAXKIAI C€ CTHJIO OT
HOB EJICKTPOIIPOBOJ M M3MEPBAHUS IO AbKWHATA
W Ha JICHCTBAalla EJIEKTPOIPOBOAHA IIMHHS B
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OJIM30CT 10 OCHOBUTE Ha  CICKTPUYCCKUTE
CTBJIOOBE MpPU PA3NIMYHK KIMMAaTHYHU YCIIOBHUS
(BIQXKHOCT M TeMIIepaTypa). 3a HHTEPIPETHPAHETO
Ha pPE3yJNTaTHTE OT KOHKPETHHTE H3MEPBAaHUS €
pasriieiad crernuanusupan codgryep [P2 WIN.

@ur. 1. [ToneBu uzmepBanus o Metoaa Benep- a

a a a

[IpoBenenute 1abOpaTOpHU  H3CICIBAHHS
BKJIFOYBAT M3MEpPBAaHE Ha EJIEKTPUYHHU IMapameTpu
(crierprraHO CBHIIPOTUBIICHHE, TEPMHUYHO
CBIIPOTHBIICHHE U ‘BI'bJl HA JIMEIEKTPUYHU 3aryOn)
Ha 21 Op. mouBeHu mpoOH, B3eTH oT 11 Mecra Ha
pas3in4yHa JIBJI0OYMHA OT KOHKpETHa IUIOIIa/Ka,
KBJETO Ce MPEABIK/IA U3rPaXKIaHe Ha 3a3eMHUTeTHA
u MBJIHHE3AIIUTHA WHCTaaIus Ha
CNIEKTpOCHEpTHeH  O0eKT 1Mo  JBa  METoja
(mByelIleKTpoJeH MeToJ M MOAU(UIUPAH METOJ
Wenner-a). Yact ot mnpobure ca B3eTH OT
COHO@KHU SIOKA BBB BpPB3KA C HWHXEHEPHO-
TE0JOXKKO TPOyYBaHE ¥ BKIIOYBAT Pa3IMIHU
BUJIOBE IIOYBM — 4YEPHO3EM, IACHYHH, C BHCOKO
ChIbPIKAaHHE Ha TJIMHA, C YaKbJI U JIp.

@ur. 2. JlabopaTopHO n3ciieiBaHe Ha OYBEHa mpoda

Ha 0a3a Ha mpoBeneHHTE H3MEPBAaHUS €
HaTpymaHa rojisiMa 0as3a JTaHHU 32 PA3INYHU OYBH
U TEpeHNW W BIMSAHHETO HA HAKOM (DAKTOpW KaTo
BJII&XHOCT, IUTBTHOCT, TEMIIEpaTypa M 4YecToTa Ha
eNIeKTPOMAarHUTHOTO TOJIE.

II1. IOJIYYEHMU PE3YJITATHU. U3BOAU
KaTto pesynTar ¢ 4HMCTO HaydeH XapakTep

MOXE Jla Ce I[OCOYHM HampaBeHHs MoJpoOeH

JIUTepaTypeH 0030p Ha TPH TPyNU TEXHHKUA H

METOOM 3a  H3CIeIBaHE HAa  CICKTPHYCCKU
mapaMeTpu Ha ITIOYBM: 33 H3MEpBaHe Ha
crieu4HO  CHIPOTHBIICHUE, OTHOCHTEIHA
JMENIEKTPUYHA ~ NPOHHMIIAEMOCT M TEPMHUYHO
CBIpPOTUBIICHHE.  Pesynrarute ¢ IpHiIokKHA

HAaCOYCHOCT Ca CBbBbp3aHU C CKCICPUMCHTAIIHO
NOTBBPIKAABAHEC HAa U3BCCTHU 3aBHUCHUMOCT, OLICHKa
Ha BJIHWAHUCTO Ha BBHIIHHU (l)aKTOpI/I, OI€CHKa Ha
AOCTOBEPHOCTTAa Ha PE3YJITATUTEC OT IOJCBUTC H
J'Ia60paT0pHI/ITe HU3MCPBAHUA W pPAa3BUTUC HaA

= | g .
2t opF
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naboparopHara 0aza Ha KaTeapa
,»BIIEKTpOeHepreTuKa.

IV. IIYBJIUKAIIMU TIPE3 2024 T'OJAUHA,
CBBP3AHMU C TIPOEKTA

1.Ivanova, M., Georgiev, G., Dimitrova, R., Rangelov,
Y. (2024) Methods for Measurement of Electrical
Characteristics of Soils. A Review, 16th Electrical
Engineering Faculty Conference, BulEF 2024.
(Scopus)

2. Dimitrova, R., Ivanova, M., Georgiev, G., Rangelov,
Y. (2024) Study of the Soil Resistivity in Field
Measurements and Laboratory Conditions, 16th
Electrical Engineering Faculty Conference, BulEF
2024. (Scopus)

3.Dimitrova, R., Ivanova, M., Georgiev, G., Rangelov,
Y., Mehmed-Hamza, M., Kamenov, Y. (2024)
Comparison between Methods for Determining the
Resistivity of Soil Samples in Laboratory Conditions,
16th Electrical Engineering Faculty Conference,
BulEF 2024. (Scopus)

4.Barudov, E., Ivanova, M., Doneva, M. (2024)
Analysis of Low Frequency Electromagnetic Fields
Onboard Vessels with Electric Propulsion with
Operating Voltage 11 kV, 16th Electrical Engineering
Faculty Conference, BulEF 2024. (Scopus)

5.Nikolaev, N., Georgiev, G., Rangelov, Y., Georgiev,
D. (2024) A case study: soil composition, thermal and
electrical resistance in the context of cable line design,
16th Electrical Engineering Faculty Conference,
BulEF 2024, (Scopus)

6.Hristov, D, Rangelov, Y., Georgiev, G. (2024)
Participation of Energy Storage Systems in the Active
Power Balance for the Bulgarian Power System, 16th
Electrical Engineering Faculty Conference, BulEF
2024, (Scopus)
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[5]. IEEE Guide for Thermal Resistivity Measurements

of Soils and Backfill Materials, 2017.

3a KOHTaKTH:

jou. a-p uHk. Mwunena HMBanoBa, Karenpa
”EnexTpoeHepreTuka’”’ npu ED Ha
TY-Bapra, ym. Crynertcka Ne 1, 824E, Tem.

+35952383203, e-mail: m.dicheva@tu-varna.bg
Peuenzenrtu: 1. mpod. a1-p H. Muxaiinos — PY-Pyce;
2. pou. nm-p wexk. Ilmamen IlamkoB — TY-T'abpogo.



mailto:iliev@tu-varna.bg

IMPOEKTU ®MMHAHCUPAHU [MEJIEBO OT IbPXXABHUA BIOJUKET TY — BAPHA, 2024 r.

CUCTEMA 3A JUCIIEYEPU3ALIIUA U EHEPTUEH MEHUDKMBHT HA

TEXHUYECKH YHUBEPCHUTET - BAPHA
(PE3IOME)

SYSTEM FOR DISPATCHING AND ENERGY MANAGEMENT OF TECHNICAL

UNIVERSITY — VARNA
Project Leader Asst. Prof. PhD Hristian Panchev

Abstract: The relevance of this project lies in the fact that with the growth of technical
progress, the problem of the development of energy-saving technologies is becoming
increasingly acute on a global scale. A strategy has been developed for building a
dispatching and energy management system that can be used for the purposes of the
study and will then remain active and will be used both for training purposes for
students, doctoral students, and for the benefit of the technical staff of TU-Varna.
Network analyzers are being installed in the individual units of the power supply system
of TU-Varna, which will measure various electrical parameters and record data on a
server every 15 minutes. Experimental studies have been conducted with the developed
SCADA system. New methods for analyzing and assessing electricity efficiency based
on dispatching and energy management systems have been developed.

Keywords: Dispatching and energy management system, Electrical energy efficiency,
Electrical supply system.

KarouoBn nymm: EnexrpoenepruiiHa edekTuBHOCT, EjekrpocHabaurtesHa cucTema,
Cucrema 3a IucIieUepU3aniusi 1 eHEPrUeH MEHHKMBHT:
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Jou. a-p unx. I'muka Xpucrosa MBaHoBa
Jol. a-p umx. Bnagumup YukoB YukoB
1. ac. 1-p unx. Hukona MBanoB MakenoHcku

MN3PA3XOJABAHMU CPEJICTBA - 10 000 as.

I. BBBEJIEHHUE

[locturanero Ha BHCOKO Ka4yecTBO Ha
eJIEKTpUYECKaTa €HEePrHsl, a OTTaM U HaMaJsIBAHETO
Ha 3aryOuTe, € BaKHa 3ajada B CHBPEMEHHUTE
EHEepruiHu cucrteMu. B MuHanoTo, KOraro
SJIEKTPUYECKUTE TOBAPH Osixa MPEIUMHO JTUHECHHH,
NoJ00PSBaHETO HA KAaUYeCTBOTO HA EJIEKTPUYECKaTa
CHEeprusi ce CBeXJalle [0 KOMIIEHCHpaHE Ha
peakTHBHATa MOLIHOCT U  OamaHcupaHe Ha
TpudasHaTa eNeKTpuuecka Mpexa. B gHemHo
BpeMe JIeNIbT Ha HEIMHEHHUTE TOBapu HApacTBa W
npoOyieMbT 3a NOAOOpsABaHE Ha KadyecTBOTO Ha
eNIeKTPOCHEPruATa CTaBa Bce MO-OCThp. TpsdBa na
ce OTOeNe)KH, ue JHEC CBIIECTBYBAT IOBEYE OT
NBajieceT TEOpHM 3a BiacTTa. ToBa IOKa3Ba, e
(m3nYeCKUTEe TPOIECH B EIEKTPUIECKUTE BEPUTH
ca BCE OII€ HEHM3BECTHM B TAXHATA ISIIOCT.
Hayunute ycunmsi 3a OTKpUBaHE Ha TeOpHs 3a
cujIaTa IIPOABIDKABAT U J0 JHEC, KaTO IIOCTUTaHETO
Ha Ta3u 11eJ1 0CTaBa 3a JaJleuHOTO Obele.

AKTyaJlHOCTTa Ha TO3HM HPOEKT C€ ChCTOU B
TOBA, Y€ C PHCTa HA TEXHUYECKHS IPOTPeC, BCE TO-
rojsiMa OCTpPOTa B CBETOBEH Mamiad mnpuaoOuBa
npobjeMa ¢ pa3BUTHETO HAa EHEProCHECTSBAILUTE
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texHoJyoruu. [Ipo0nema e cepro3eH u € CBbp3aH He
TOJKOBA C pbCTa HA EJIEKTPONOTpeOIeHnue B
MPOMHIUIEHOCTTA U OUTa WIM ¢ HEOOXOJUMOCT OT
BBBEXK/IaHE HA CUCTEMH 32 MOHUTOPHHI H KOHTPOI
Ha eJIeKTpuuecKaTa eHeprusl.

ITocTaBeHu ca clleAHUTE U3CIIEI0BATEICKH LIEIINU:

* 3cnenBane pexumure Ha pabota W
TOBapOBUTE rpadunu Ha CUJIOBUTE
TpaHchopmaTopu Ha Teputopusrta Ha TY-BapHa.

* OnpenensiHe Ha 3aryoMTe Ha MOIIHOCT,
MOPOJICHN OT KOHBEHLWOHAJIHU W JONBIHUTEIHU
3aryOM Ha MOIIHOCT MOPOJEHU OT HECUMETPHS H
HECHHYCOMJIAJIHOCT.

* Pa3paboTBaHe Ha cTpaTerus 3a U3rpaxaaHe
Ha CcHCTeMa 3a J[AWCIIeYepu3alus W EHeprueH
MEHWDKMBHT KOATO MOXe /1a Ob/ie M3MOJI3BaHa 3a
LENUTE Ha WM3CISABAHETO W CJIE] TOBA IIE OCTaHE
AaKTHUBHA M II€ CE M3IMO0JI3Ba KaKTO 3a OOyYUTEITHU
[IeH Ha CTYJCHTH, JOKTOPAHTH, Taka U B 1OJI3a Ha
TEXHUUYECKUAT nepcoHan Ha TY-Bapna.

* Pa3paborBane Ha cucrema 3a cbOHpaHe
JIAaHHU 32 TUTIA Ha eJIEKTPONOTPeOICHIE U HETOBUST
XapakTep, CbOpaHUTe JAaHHHU 1€ Ce U3IO0JI3BaT MU
pa3paboTBaHETO Ha HOBM METOAM M IMOJXOIW TPH
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ONIpEeNeNITHETO Ha 3aryOuTe Ha elleKTphYecka
CHeprusl.
II. OBOBIIEHA ITIOCTAHOBKA

MoHTHpaHH ca MpPEXOBH aHAIW3aTOPH Ha
cnemante Mecta oT ECC na TY-Bapna: Tabmo HH
Ha TII-221, T'PT E®, I'PT TB, I'PT HYK 1, 2 u 3,
I'PT — M®. Amnanmzatoputre ca CBBpP3aHH KbM
MHTEpHET Mpexara Ha TVY-BapHa u mnpenasar
nHpopmaruss  kpM  paspaborenata SCADA
cucrema. VHcTanmupaHe Ha IUIOCTHa CHCTEMa
PowerSCADA Ha crnenuanHo TNpeAHa3HaueH
CBPBBp. 3a cb3maBaHe Ha Scada cucremarta ce
m3nomBa  copryeppr  EcoStruxure  Power
Monitoring Expert (PME) na Schneider Electric.
Cucremara ¢ Web 0Oa3upana 0Oaszara NaHHM € Ha
CBPBBp KOHTO ¢ pasmomokeH B kar. ECEO.
Cw3gageHn ca MHOTO CTPaHHIM KaTo OCHOBHO
MOXE Ja ce pa3leNsiT Ha  JBa  TUIA:
YHUBEpPCUTETCKU u Karenpenu. B
YHHUBEPCUTETCKUTE Ca H3MEpPBATEIUTE KOWUTO Ca
MoHTHUpanu no I'PT-ta u TII. Karto ca cw3manenu
CHELUAIHU CTPAHHULIH 32 TAX.

Due. 1. Cmpanuya ¢ oannu om I'PT- Mo

Ha ¢wur. 1 e mokazana crtpanunara Ha ['PT-M®
KBJETO B PEAIHO BpeMe ce HabIroaBaT JaHHUTE OT
MpPEKOBUS aHATU3ATOP.

3a Karenparta ca ch3gafeHu CTpaHUIM KbBIETO
Morar Aa ce HaOloJaBaT MpEXXOBUTE aHAIN3aTOPH
WHCTAIMpPaHW 1o  Jaboparopuure W 1O
ab0paTOPHUTE MAKETH.

Que. 2. Cmpanuya c 1a6. ECEO 102 6
II1. MOJIYYEHHU PE3YJTATH. U3BOJAU
» Usrpasena e cucrema 3a JTUcCIeYepH3aIIUs
W GHEepPrHeH MEHUDKMBHT Ha Oa3zata Ha SCADA
cucremu - Ecostruxure Power Monitoring Expert
2023 na ¢. Schneider Electric brirapust.

* MoHTHpaHU ca MPEXOBH & Op. HATH3ATOPH
Ha KJIIOYOBH MeCTa B eJCKTPOCHAOJMTEIHATA
cucrema Ha TY-Bapna ( 3 6p. B 'PT HYK. , 1 6p.
I'PT M®, 1 6p. 'PT TB, 3 6p. [PT ED)

* [IpoBeieHn ca Hay4YHH H3CICIBaHUS 32
€JICKTPOIIOTPEOICHHUETO HA OOIIECTBEHU CTPAIH.

* [IpoBeieHn ca HayyHU WU3CICIBAaHU 32
KaueCTBOTO Ha CJCKTpUYEecKaTa CHEprus Ha
0OIIIeCTBEHH CTPAIIH.

* Pa3paboTBaHu Ha HOBU METOJIH 33 aHAIIU3 U
OIICHKA Ha EJICKTpOCHEepruiiHaTa e()EeKTUBHOCT Ha
0aza cucTeMu 3a JMCIICUEpU3alUsl U CHEPrUcH
MEHHJKMBHT.

IV. MYBJIUKALIUN TIPE3 2024 T'OJAUHA,
CBBP3AHU C ITPOEKTA

1. H. Panchev, N. Makedonski and M. Duganov,
“Study of the electricity consumption of Technical
University Varna by using a SCADA system.” 2024 16th
Electrical Engineering Faculty Conference (BulEF),
Varna, Bulgaria, 2024, pp. 1-6. (Scopus)

2. N. Makedonski, P. Parushev, H. Panchev, M.
Duganov, “An experimental study on the power
conditioning in an electrical network.” 2024 16th
Electrical Engineering Faculty Conference (BulEF),
Varna, Bulgaria, 2024, pp. 1-6. (Scopus)

JIMTEPATYPA:
[11.“IEEE standard definitions for the measurement of
electric  power  quantities  under  sinusoidal,

nonsinusoidal, balanced, or unbalanced conditions,”
IEEE Std 1459-2010 (Revision of IEEE Std 1459-2000),
pp- 1-50, March

[2]. L. S. Czarnecki, “Current’s physical components
(CPC) — based power theory. a review, part I: Power
properties of electrical circuits and systems,” Przeglad
Elektrotechniczny ( Electrical Review), no. 95, pp. 1-11,
2019.

[3]. L. S. Czarnecki and P. M. Haley, “Power properties
of four-wire systems at nonsinusoidal supply voltage,”
IEEE Transactions on Power Delivery, vol. 31, no. 2, pp.
513-521, April 2016.

[4]. Kirov R.M., Gyurov V.N. Elektrosnabdyavane
(rezhimi i optimizirane), Varna 2015.2010.Anbrrayses.
DNeKTpoTepMHUYECKOe  000pYIOBaHHE. Mockaa,
Oueprus 1980r.

[5]. Kirov R.M., Iliev N.H., Elektroenergiina efektivnost,
Varna 2017.

3a KOHTAKTH:

. ac 1-p uHX. Xpuctuan IlanueB, Katenpa
”EnextpocHabasBane u Enexrpoo63aBexnane” npu EQ
Ha TY-Bapna , yn. Crymenrcka Ne 1, 104 E, Tem.
+359895953762, e-mail: hristian.panchev(@tu-varna.bg
Penenzentn: 1. nmpod. arH mmx. Mnnana MapuHoBa —
TY-Coodus; 2. mou. a-p wmxk. Ceuien Paue — TVY-
I"abpoBo.
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U3CJEABAHE HA HOBY ¥ TOJOBPEHH PEIIEHHS 3A BUCOKOE®EKTUBHH
CWJIOBHU EJEKTPOHHU NPEOBPA3YBATEJIM BABUPAHU HA ITOJYIPOBO/I-
HUKOBM IPUBOPH C IIIUPOKA 3ABPAHEHA 30HA
(PE3IOME)

STUDY ON NEW AND IMPROVED SOLUTIONS FOR HIGH-EFFICIENCY POWER
ELECTRONIC CONVERTERS BASED ON WIDE-BANDGAP SEMICONDUCTOR
DEVICES
Project Leader Assoc. Prof. PHD Firgan Feradov

Abstract: The research conducted within the framework of this project is aimed at the
evaluation and improvement of existing, as well as the development, modeling and veri-
fication of new methods for controlling high-efficiency power electronic converters
(PECs). During the project research and evaluation of existing approaches for control-
ling electronic switches in high-efficiency electronic converters were studied. As a re-
sult software tools for evaluation, design of power electronic converters and calculation
of losses in power electronic converters were developed.

Keywords: Energy efficiency; Power electronic converters; GaN transistors; FPGA
KrouoBu nymu: Enepruiina edextuBHOCT, CHUIOBH €JICKTPOHHU IPeoOpa3yBaTeu;

GaN tpanzucropu; FPGA

PbhkoBoauTes1 HA MpoeKkTa: 01l 1-p kK. Dupran Mepanos

Pa0oTeH KOJIEKTHB:

R N

JIO1I. JI-p WHX. AHTen MapuHOB

non. A-p uHk. Tonuo [Tananyes

Jon. A-p uHkK. EMunusH bexos

1. ac. uax. Jlecucnara Muxaiiiona

1. ac. uHk. CBetsozap 3axapuen

ac. ux. Kanosa ConeHkoB - JOKTOpPaHT

ac. uax. bosH Kapamunes - 1okTopasnT

ac. MHX. AHremuHa /IUMUTpoBa - JOKTOPAHT
. MromioH MromioH, cTyneHt cnel. E

10. [Tonuka CroiikoBa, CTyIeHT, crierl. BME
11. Ewmmun I'eopruesa, cryzaent, cneu. BME
12. Kpuctusa Muxanes, crynent, cuer. CUT

HN3PA3XOJIBAHU CPEACTBA - 9985,38 aiB.

I. BBBEJJEHUE

EdextuBHOCTTA Ha €TEKTPOHHUTE YCTPOUCT-
Ba € OCHOBEH KOMIIOHEHT B cpepaTa Ha eHepruiHa-
Ta MOJINTHKA, YAATO BaXKHOCT HAPACTBA ChC 3aCHII-
BAaHETO Ha ONACEHUSITa OTHOCHO INIOOAJIHOTO M3Me-
HEHHE Ha KJIMMaTa M eHepruitHara curypHocT [1].
Enna oT OCHOBHHMTE CTBIIKM B Ipexoja OT €Hep-
TMMHU M3TOYHUIM Oa3upaHd Ha BBIVIEBOJOPOIH
KbM MO-YCTOHYMBH M BBIVIEPOIHO HEYTPAIHU H3-
TOYHHMIIM HAa CHEPrHsl € Ype3 HaMaJIsBaHETO Ha IOT-
peOnenuero Ha eHeprus. B ToBa oTHOLIEHHE Ipac-
TUYHO HApacTBa BaXHOCTTA HA W3CJIEIBAHUATA Ka-
caelyd IOBHIIABAHETO Ha CUCTEMHaTa eQeKTHB-
HOCT Ha €JIEKTPUIECKUTE KOHCYMaTOpH.

Hacrosimiero nmpoekTHO NpeioKeHue pasr-
nexxaa npoOieMuTe CBbpP3aHu ¢ €PEeKTUBHOCTTA Ha
cuiioBH enekTpoHHH mpeoOpasyBarenu (CEII). B
ceBpemenHuTe CEIl nonynpoBoaHukoBute nmpuoo-
pu c mmpoka 3abpaHeHa 30Ha HaMHpaT LIMPOKO
MPUIIOKEHUE KAaTO ENEKTPOHHM KIIF0UOBE, KaTO Ta3u
rpyna BKmouBa cuimuueBo-kapougau - (SiC)
MOSFET TpaH3ucTOpH ¥ TalleBO-HUTPUIHUTE
(GaN) tpanzuctopu. Bsamoxnoctute Ha SiC Tpan-

3UCTOPHUTE 3a IPEBKJIIOUBAHE HAa BUCOKH Halpeske-
HUSI, CbUYETaHU C TOIUIMHHUTE UM XapaKTePHUCTUKU
TH TpaBsl MOAXOAALIM 33 HPUJIOKEHHUS C BUCOKa
MOIIHOCT U BHCOKO HampexeHue. B cpaBHeHHe c
Tax ranmueBo-HUTpUAHATE (GaN) TPaH3UCTOPH, KO-
UTO ca pa3paboTEeHH 10 Hal-CbBPEMEHHH TEXHOJIO-
MM [O3BOJSIBALIM IIOJBM)KHOCT Ha EIEKTPOHH
(HEMT), neMoHCTpupaT HHCKO CBHIIPOTHBICHUE
IpY BKJIIOYBAHE M BHCOKA CKOPOCT Ha MPEBKIIIO-
YBaHE, KOETO € MO-TMOAXOSIIO 3a MPUIIOKECHHUS C
HHCKO JI0 CPEHO HAIIPEXEHUE U C HUCKA JI0 CpeHa
MoIIHOCT. T03M THUI TPAH3UCTOPHU Ce OTIMYABAT C
HHUCKO CBIPOTUBJIEHHE IPU BKIIOYEHO CHCTOSHHE,
MO-HUCKM 3aryOM Ha HPOBOAWMMOCT, ITO-HUCKH 3a-
ryOu mpH NpeBKIIIOYBaHE, Bb3MOKHOCT 32 BUCOKO-
YECTOTHO TMPEBKJIIOYBAHE, BHCOKa €(PEKTUBHOCT,
MO-BUCOKA TUTBTHOCT HAa MOILHOCTTA U H3IPBHKIM-
BOCT IIPU BUCOKH TeMIIEpaTypHu. [2]

II. OBOBIIEHA ITIOCTAHOBKA
HayunounscnenoBarenckusiT METOJ KOWTO pabOTHHS
KOJIEKTUB H3II0J3Ba IIPM M3I'BIHEHHE HA IIO-
CTaBEHUTE 33J1a4X BKJIIOYBA!
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(a) Pa3zpaborka, ananu3 u cuHre3 - B pamkute Ha
MPOEKTa €KHIIa pasriie/la HOBH W/WIK MOA0OpEHU
pellieHus, Ha CHUCTEMHU 3a YIPAaBJICHUE Ha CUJIOBU
SJIEKTPOHHHU KITI0YOBE U MpeoOpazyBaTey.

(6) Moneaupane - 3a IpeIOKEHUTE ca pa3pado-
TEHH CHEHUAIN3UPaHN MOJIENTH, KOUTO CE€ W3MON3-
BaT 3a:

* PaspaboTBaHe M aHAIM3 HAa KOMITIOTBPHU MOJICIIN
Ha BucokoedekTrBHu CEIl Ha 6a3a Ha creruaim-
3upaH copTyep 3a MOJIETUpaHe Ha CHIJIOBU €JICKT-
POHHU ycTpoicTBa - Plexim.

* PaspaborBaHe M aHaIM3 HAa KOMITIOTBPHU MO/ICIN
3a yIpaBJIeHUE Ha €IeKTPOHHH KIFOYOBE HU3MON3-
Bamy CbBPEMEHHH ONTUMH3AIIMOHHU METOOAU, pca-
JIU3UPAHU TTOCPEJICTBOM NMPOrPaMHUSAT e3uK Python.
(B) Bepuduxamnus - Pesynrature oT
MOJICTTUPAHETO u OTUTUTE e OblaT
cucrematusupanu. IlpennoxxeHure penieHus 1ie
ObAAaT OlICHEHU W BepU(U- IUPaHH.

(r) IIporotunupaHe - Ha 0a3za Ha pe3ynTaTH
MOJIy4EHH TTOCPEICTBOM M3TOTBEHUTE KOMIIOTHPHHU
MOJIENTA Ca pPEATM3UPAaHU YacT OT PasrIIeAaHuTe

pemienus. I[IpotoTunure ca EKCIEPUMEHTAIHO
W3CIENBAHM, KAaTO ONUTHO CE€  M3CIeBaT
[apaMeTpUTe Ha  U3CICABAHUTE  EJIEKTPOHHU
KIIFOYOBE.

L ITOJIYYEHU PE3YJITATHU. N3BOAN

Ha 06a3a Ha W3MIBIHEHHETO Ha IPOEKTa ca
MIOJIy9€H! CIIEAHUTE HAYYHOM3CIEIOBATEICKH pe-
3yJTaTH:

* U3cnensane u OLICHKA Ha
CBHILECTBYBAIIUTE MOAXOIN TPH YIPABICHHETO HA
€IIeKTPOHHU KIFOUYOBE BHB BHUCOKOS()EKTHBHUTE
eJIEKTPOHHU TIpeoOpa3yBaTem.

* Pa3paboreHn momoOpeHN aIropuT™MH U
MTOIXOH 32 YIIpaBJIEHHUE HA BUCOKOE(DEKTHBHU CH-
JIOBM EJNEKTPOHHHU IpeoOpazyBaTenu Oa3upaHd Ha
GaN TpaH3uCTOpH.

* IlomoOpeHn CXEMOTEXHUYHH pEIIeHHs -
YIPaBIsABAI W KOMYTHpAIX OJIOKOBE U BH3NIH B
CHJIOBH EIEKTPOHHH MPeoOpa3yBaTeln ¢ 1moaoope-
HU TapaMeTpH, BKIIOYBAIM €()EeKTUBHOCT, ILTHT-
HOCT Ha MOIITHOCTTA, TIOKa3aTeNId CBbP3aHU C Kade-
CTBOTO Ha KOHCYMHUpaHaTa €IeKTPUYEeCKa SHEepPTHs
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U JIpYTH.
B nmpaktuuecku acmekr B pe3yidATar oT
U3IBJIHEHUETO Ha MIPOEKTa ca Pa3paboTeHU:

* CodryepHn HHCTpYMEHTH 3a OLCHKAa H
IPOEKTHPaHe Ha CWJIOBU EJIEKTPOHHM IpeoOpasy-
BaTeJN.

» [Iporotunn Ha BHcokoepekTHBHH GaN
eNIEKTPOHHHU NpeoOpa3yBaTeH.

IV. IYBJIIUKAIIUU TIPE3 2024 T'OJAUHA,
CBBP3AHMU C ITIPOEKTA

1. “A. Marinov, K. Mihalev, F. Feradov, S. Zahariev,
“Evaluation of Energy Efficiency of Si and GaN FET for
Power Electronic Converters”, International Conference
Automatics and Informatics 2024 (ICAI24), 10-12 Oc-
tober 2024, Varna, Bulgaria

2. S. Zahariev, “A modular approach of PV-systems
modelling using real meteorological data”, International
Conference Automatics and Informatics 2024 (ICAI24),
10-12 October 2024, Varna, Bulgaria

3. S. Zahariev, “An opportunity to implement a highly
efficient battery charging process in an autonomous and
grid connected PV - system at a self-moving robotic
platform complex”, International Symposium on Innova-
tive Approaches in Smart Technologies, ISAS 2024, : 6
7 December 2024, istanbul, Turkiye

4. F. Feradov, S. Zahariev, A. Marinov “Automated
Evaluation of Losses in Power Electronic Converters”,
Annual Jourrnal of Technical University of Varna (Sub-
mitted)

JINTEPATYPA:

[1] Gillingham, Kenneth, Richard G. Newell, and
Karen Palmer. "Energy efficiency economics and
policy." Annu. Rev. Resour. Econ. 1.1 (2009): 597-620.
[2] On Semiconductor, “The Difference Between GaN
and SiC Transistors”, Publication Order Number:
TND6299/D, March, 2020 - Rev. 2.
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UHTEI'PUPAHE HA IU®POBU CUCTEMMU 3A HABUT'AIIUA C PLC
YIIPABJIEHUE HA TUCTAHIIMOHHO YIIPABJIAEMMU IIJIABATEJIHA

CPEJACTBA (REMOTE VESSELS)
(PE3IOME)

INTEGRATION OF DIGITAL NAVIGATION SYSTEMS WITH PLC CONTROL OF

REMOTE CONTROLLED VESSELS (REMOTE VESSELS)
Project Leader Prof.PHD Nikola Nikolov

Abstract: The focus of this project is on communications in coastal areas. A fairly large
range of wireless connectivity-based solutions are used for these scenarios.

Accurate navigation is crucial for maritime applications. Traditional GPS systems,
although widely used, often suffer from signal degradation and inaccuracies, especially
in coastal waters and narrow channels. Real-Time Kinematic (RTK) technology offers a
solution by providing GPS corrections that significantly improve positioning accuracy,
reducing the error by a factor of ten (from meters to centimeters).

Based on RTK, a high-precision navigation system for small vessels has been developed
using a Raspberry Pi and an ESP32 microcontroller equipped with the UM980 GNSS
module.

Keywords: Remote Vessels, PLC-based control, Raspberry Pi, Real-Time Kinematic
(RTK) technology, marine navigation.

Kaio4oBu aymMu: AMCTaHIIMOHHO YINPaBIIEMH IUIaBaTelNHU cpencrsa, PLC-0azupaHo
ynpasienue, Raspberry Pi, kuHematnyna TexHoiorus B peanHo Bpeme (RTK), Mmopcka
HaBHT ALY

PbxoBoauTes Ha npoekra: npod. a-p nuxnxk. Hukosa Huxosnos

Pa0oTeH KoJIeKTHB:

Jon. A-p uHX. Banentun ['ropos
notl. A-p urk. JKuBko JKekos

ri.ac. 1-p uaxk. Quan [Jxubapos
rin.ac. aA-p unx. Msan I'puropos
ri.ac. A-p unx. Penera [IbpBanoBa
ac. 1-p unx. Unusia Uinues

J-p unx. Koncrantun Llepes

ac. ux. Enena Bacuiesa
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MN3PA3XOABAHU CPEJCTBA - 9840,64 as.

I. BbBEJIEHUE

OchliecTBsIBaHETO HA MOPCKH KOMYHUKAIUH
€ TOJISIMO TIpeau3BUKaTeNcTBO. MiMa MHOTO ycmyru
M Ollepanuy, KOUTO 3aBUCAT OT HAJACKIHOCTTA Ha
KOMYHMKAaIlMOHHATa apXUTeKTypa. B ToBa 4ucio ca
HaOJI0/IeHUE Ha IJIaBaTENHO CPEJICTBO, MOAIPHKKA
Ha HAaBUTALMOHHH MapKHUPOBKH, MPOCIEAsSBaHE Ha
CTOKM, W3BJIMYAaHE HA JaHHU OT CEH30pHHU
miatdopmu, yrpasieHue Ha OE3MUIOTHU MPEBO3HU
CpeCTBa, Ollepaliy 1Mo 6e30MacHoCT U T.H.

@DOoKyChT Ha TO3U MPOEKT € BBPXY KOMYHH-
KalluuTe B KpaOpekHUTe paioHH. 3a Te3U CIIeHApUH
Ce M3IOJI3Ba JOCTa TOISIM Habop OT pemeHus,
0a3upanu Ha O€3’)KUYHA CBBP3aHOCT.

TounaTa HaBUTaIKS € OT PeIaBallo 3HAUYCHUE
32 MOPCKHTE TMPWIOKEHHUS, KBIAETO TMPEHU3HOTO
MO3UIIMIOHMPAaHE € OT CBIUIECTBEHO 3HAYEHHE 3a
0e30macHoOCTTa, IUIAHMPAHETO Ha Mapuipyra H
orneparuBHara edekruBHocT. Tpaaunuonnure GPS

CHUCTEMH, MaKap M IIMPOKO H3MOI3BaHU, YECTO
CTpajiaT OT BJIOIIABAaHE HA CUTHATA U HETOYHOCTH,
0COOCHO B KpaWOpexHH BOJAM U TECHU KaHAJIM.
Texnomoruara Real-Time Kinematic (RTK)
mpejyiara pemieHue, karo mpegoctaBsi  GPS
KOPEKIMH, KOUTO 3HAYMTETTHO MOI00psIBAT TOYHOCTTA
Ha TO3MIMOHMPAHETO, HaMaJsABalKW TIpeliKaTa
JIECETOKPATHO (OT METPU HA CAHTUMETPH).

Ienta Ha HM3cienBaHETO € Ja ce pa3padoTH
BUCOKOTPEIM3HAa HABUTALMOHHA CHCTEMa 33 MAJIKH
TUIaBaTeNTHU CpeAcTBa, 6azupana Ha RTK.

II. OGOBLIEHA ITIOCTAHOBKA

Pa3paboTBa ce BHCOKOMpEIM3HA HaBUTAIIOHHA
CHCTEMa 32 MAJIKH [UIaBaTelIHN CPE/ICTBa, Oa3upaHa Ha
Raspberry Pi u mukpokontponep ESP32, 06opynBan ¢
GNSS momyma UM980. Upes unterpupane sa RTK
kopekimn 1 GPS  nanHm, cucremara TpsiOBa na
NPEAOCTaBH HAJCKIHI HABUTALIMOHHH JTAHHU.

Raspberry Pi ciy»xu kato 1ieHTpasieH rmporiecop 3a
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HaBUTAIMOHHATA crcTeMa. PaboTeliku ¢ omneparmonHa
crucrema, Oasmpana Ha Linux, Raspberry Pi orroBaps
3a oOpaborkata ©Ha Bxommmmre GPS manxm,
npuiarasero Ha RTK kopexkimn v mokasBaHETO Ha
TO3UIIMATA HA TUIABATEIHUSI CHJ B PEATHO BpEME.
PazpabotenusT codryep e 6asupan Ha Python, xarto ce
m3non3ear oubmmoreku gpsd 3a oOpabotka Ha GPS
nanuu 1 matplotlib 3a Busyanuzans.

Raspberry Pi komyHHKHpa ¢ MUKpOKOHTpOIIEpa
ESP32 upe3 UART mnpe3 Wi-Fi, nomyuasaiiku GPS
nanan 1 RTK kopeknuu. Jlanaute ce oOpaborar u
M3MON3BAT 32 aKTyaIM3UpaHe Ha ITO3UIHATA Ha Kopada
Ha rpaduder uaTepdeiic. Raspberry Pi pabot ¢ BBN
Marine OS cbe 7' cenzoper LCD nanern.

Use the Signal Pins Marked "S"

Move this
jumper to 5V

@ur. 1. Hactpoiika Ha cuctemHus xapayep 3a ESP32
RTK kopekuuute ce 1nojry4aBaT Wik OT MECTHA
0a3oBa cTaHIWs, WM OT OHNaWH yciyra. ESP32
00paboTBa Te3W KOPEKIWH | TIperpalia Mogo0peHuTe
GPS nanmm xem Raspberry Pi. KomyHnwukammsra
mexxny ESP32 u Raspberry Pi ce ycraHoBsiBa upe3
wm Wi-Fi.

OGN

/ /

B

506798 ¥ 008 318" 52243604 H, 013380086 08100 HMi St 15600 (3.54) |

I'{;.Ts:_w;':';l- o mamE

Our. 2._21Hcrme1”4 Ha komOuHupanata GPS u OpenCPN

CUCTEMa, TI0Ka3Ballla TCKYIIOTO MECTOIIOJIOKECHUE U CKOPOCT

Raspberry Pi oOpaboTsa moydenuTe JaHHH, 32
Jla V3YMCITM TOYHATa TO3WIHs Ha JoakaTa. Crien ToBa
MO3ULMATA CE HayepTaBa Ha TpaduueH uHTEpdeiic,
NPEIOCTaBsIK HA TOTpEOWTENsl  HaBHTAlMOHHA
unabOpMaIs B peaHo BpeMe. MHTepdeiichT BKIouBa
JWCIJIEN Ha KapTaTa C TEKYILIOTO MECTOMOJIOKEHHUE,
MOCOKa M CKOPOCT Ha JIOZIKaTa, KaKTO U JOIBbIHUTEIHH
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JTAaHHU KaTo KadecTBOTO Ha GPS curnama w Opost Ha
CATEIIUTHUTE B TTOJIC3PCHUETO.

II1. MOJYYEHU PE3YJITATHU

CucremaTa € TeCTBaHa B Pa3NUYHH MOPCKH
Cpely, BKIFOUUTETHO OTKPUTH BOJH U KpaOpekHH
pationu. TecroBere uMaT 3a LEJI Ja CpPaBHAT
MPOM3BOJAUTENTHOCTTa Ha momoOpeHata or RTK
GPS cucrema cbc cranmapraa Hactpoiika Ha GPS.
Pasrnenanu ca HSKONKO CLieHapHsl, BKIIOUUTEIHO
MpaBOJVHEWHA HaBUralus, MaHEBpUpaHE TIpe3
TECHH KaHAJU ¥ CTAI[MOHAPHO MMO3UITHOHUPAHE.

Cocrosnue Ha | CranmaptHa TouHocT | RTK-momoGpena

TecTa Ha GPS (m) GPS TouHoCT (CcM)
[Lnasarie b 5-10 M 1-2 cm

OTKPHTH BOJU

Tnapaie kpait 10-15 M 23cm
Opera

CranuoHapHH 712 u 122 eut

TECTOBE

IV. IMYBJIUKALIUN TIPE3 2024 T'OJAUHA,
CBBP3AHU C ITPOEKTA

1. Ivan Grigorov, Nasko Atanasov, Nikola Nikolov,
Dian Dzibarov, Implementing a High-Precision Boat
Navigation System Using Raspberry Pi with RTK and
GPS Integration via ESP32, 2024 International
Conference Automatics and Informatics (ICAI), IEEE,
Proceedings, pp. 170-173, October 10-12 2024, Varna,
Bulgaria, ISBN 979-8-3503-5390-7

2. Bozhidar Dyakov, Milena Karova, Aneta Varbanova,
Ivaylo Penev, Ivan Grigorov, Danail Dimitrov, Supply
Chain Logistics Marine Simulator, 2024 International
Conference Automatics and Informatics (ICAI), IEEE,
Proceedings, pp. 101-106, October 10-12 2024, Varna,
Bulgaria, ISBN 979-8-3503-5390-7
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JUT'UTAJIHU TEXHOJIOI'MHU B PACTEHHEBBJACTBOTO U PACTUTEJIHATA

DIGITAL TECHNOLOGIES IN PLANT PRODUCTION AND PLANT PROTECTION

3AINTA
(PE3IOME)

Project Leader Assis. Prof. PHD Magdalena Koleva
Abstract: The main objective of the project is to explore the possibilities of using
digital technologies in plant production and plant protection by program Cropwise,
Syngenta. To achieve the goal, ten tasks have been defined. The results obtained show
that Cropwise allows for the tracking of each individual field in terms of main abiotic
factors, vegetation index and soil condition. Satellite images of vegetation, expressed by
NDVI contrast, serve as an indicator of the presence of abiotic or biotic stress. A
correlation was established between NDVI and chlorophyll content in leaves. Satellite
images of the soil surface can be successfully used to determine points/areas with a
reduced content of macronutrients, from which samples can be purposefully taken for

agrochemical analysis.

Keywords: crop production, diagnostics, digitalization, plant protection

KirouoBn aymm:
3aIIATa

PacT€HUEBBACTBO,

JHAarHOCTHKaA,

AUTUTAIN3anus, pacTUTCIHA

PbrkoBoanTes Ha nmpoekTa: rJ. ac. A-p Marganena KoJseBa

Pa0oTeH K0JIeKTHB:
1.mpo¢. n-p Usan dumutpor Kupsikos
2.nou. n-p ITaBnuna HackoBa Atanacosa
3.1o1. a-p Murnena AtanacoBa J[pymeBa
4.nou. n-p [ersp CrosiHoB SIHKOB
5.nou. a-p Hans 'eopruesa Jlackanosa
6.r71. ac. 1-p [lnamena fnkxoa IlanaiioToBa
7.ac. Pocunia OpnunoBa Jlemuposa
8.1ou1. a-p umx. Mapus Koncynosa
9.no1. n-p boiika 3npaBkoBa ManyeBa
10. mpod. n-p Arronus Konesa
11. Boromun PamocnaBoB MuxaiiioB

12. mpod. n-p Junana bnaxexoBuu

13.  Jumursp Huxomnaes Hukosos

14. Arnuka JlestHoBa ['puroposa

15. Teopru Ilerpoes [leTpor

16. Ilonuna MBanosa Ctoepa

17. Bukrop dobpomupos Jones

18. Jlopa Muxaiinosa llaneBa

19. Kpacumup MnagenoB Kpacumupos
20. JIvyezap I[lnamenos [lanaiioToB
21. Maprun I'eoprue MunaukoB

N3PA3XOJBAHU CPEJCTBA - 9775,24 as.

I. BbBEJEHHUE

B OG6mara cenckocTonmaHcka MOJUTUKA Ha
EC npemusHoTOo 3eMenenue W AWTCHTAIHUTE
TEXHOJOTHMH Ca M3HECEeHH KaTro IPUOPHUTET.
Bearapusi n3octaBa 3HAYUTENIHO OT OCTAaHAIUTE
yneHkd Ha EC mo oTHOIIEHWE Ha W3MO0JI3BaHE Ha
JTUTUTATHA TEXHOJIOTHH B CEJICKOTO CTOMAHCTBO
[1].
II. OGOBILIEHA IIOCTAHOBKA

OcHOoBHara 1en Ha MpOeKTa € CBbp3aHa ¢
MoJTly4yaBaHe Ha HOBH 3HAHUS M yMEHHs 3a pabora ¢
OUTUTAJIHA  TEXHOJOrMM B  objacrta  Ha
pPacTeHHEBBACTBOTO M pacTUTeNHaTa 3alluTa,
WHTEpIIpETUpaHe W aHaM3 Ha UHQOpMAaIys
NnojlydeHa OT mporpameH mpoaykT Cropwise Ha
¢upma Syngenta. 3a TOCTHraHETO HA MOCTaBEHATa
nen ca jgeUHUpPAHU JeceT 3aJavyd CBBbpP3aHH C

YCTaHOBABAaHE Bpb3KaTa MCEXKIAY HHACKCA Ha
Bererauud M 3alaceHoCT C MaKpOCJICMCHTH,
nosBarta u CTCIICHTA Ha HalaacHue Ha

¢uTONaTOreHH, IUTBTHOCTTA HA  HENPHUSTEIH,
H3I1I0JI3BAHETO Ha MUKPOOHAITHU TOPOBE,
ChIBPKAHMETO Ha XJIOpodWi TpU TIICHHUIA,
LIapPEBHIIa, JIIOLEPHA, Gacysl U OMaTH, OTIJICIaHU
Ha TEPUTOpHUATA Ha YUEOHO-ONUTHO I0Jie Ha
Karenpa ,,PacTeHueBBACTBO.

II1. MOJYYEHHU PE3YJITATHU. U3BOJU.
Ilpy nmenunna mpe3  BererauusiTa €
YCTaHOBEHA HaNaJeHWe OT TpU (PUTONATOreHHH
re0u: Blumeria graminis (DC.) Speer, Puccinia
triticina Erikss u Zymoseptoria tritici Quaedvl. &
Crous ¢ mHmekc Ha Hamaaenwe (MH) cpoTBeTHO
18,46%, 18,72%, 1%, a cbII0 M >KUTHA IHSIBHIA
(Oulema melanopus L.) ¢ mrsTHOCT 5 6p./M>.
Pesynratute  OT  MOYBEHHTE  AHAIM3H
MOKa3BaT J00pa 3alaceHOCT Ha T0YBaTa C JIECHO
YCBOMM Kajuii W ciaba JI0 cpejiHa 3alaceHocT Ha
o6y a3zor m Qochop BB (eHodaza mBPTEK.
Pesynratute  OT  TOYBEHUTE  TECTOBE  C€
MOTBBPXKIABAT OT CATEJIMTHO H300paKeHHE Ha
MOYBEHATa MOBBPXHOCT HANIPAaBEHO Ha CHILUS JIEH,
B KOWTO ca B3eTH mnousBeHute mnpodu (dwur. 1).
3oHUTE CBhC 3eleH MBAT Ha KoHTpacta Ha NDVI
BKItouBaT mapienu Topeau ¢ NH4NOs, KAC 3-4 1
n KAC 6-7 |, mpu KOWTO TOYBEHHS aHAIN3
yCTaHOBH ciiaba 10 cpeJiHa 3alaceHOCT ¢ 001l a30T.

L oW

dur. 1.

Kontpact Ha
NDVI na mnouBata mnpu dur.
MIIEHHIA

2. Konrpactr wa NDVI npu
IMIIEHHIA IIPe3 MECENH aNpUIl M Mai
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IIpez ampun wMeceny ce  Habmoxasa
Bapupane Ha NDVI B konTpactHu userose (Dwur.
2). ToBa ¢ CBBP3aHO C MOsABATA HA OMOTHYCH CTPEC
MPH PacTCHUATA, PE3yITaT OT NosiBa Ha Honectu. B
HAuanoTO HA Mal Mecel] ce HaOMoJaBa MOKAYBAHE
HA MOKA3ATC/IS, B PE3VATAT HA MPUIATAHUTE ANpPUI
MECEeI] TOPOBE.

[lpu uapesuua He ca ycranoeenu 6onectu
U HCOPUATCIH MPE3 BereTaunoHHMs nepuoa. NDVI
mpu Kyarypara ce aswku B pamkure 0,34-0,4.
Mzo0paxkenust Ha koutpacta Ha NDVI mokassar
BAPUPAHE B NOKA3aTE/I HA ONPEACICHU YVUACThLU
OT OMHTHOTO MOJIE, ICHO H3PA3CHO MPe3 Mall Mecell.
HOmu u aBryct Mecen, B pe3yaTaT Ha H3BBPIICHOTO
TOpeHe, cc HabArAaBa MPOMIHA B KOHTPACTA HA

NDVI (®ur. 3).

Owr. 3. Konrpact Ha ND VI 1ipu miiieHuIIa IIpe3 MeCcel arlpril

1 Mai
HonyquI/ITe oT MMOYBCHUTE AHAIU3HU
pCSYJ'ITaTI/I HAIIBbJIHO CBOTBCTCTBAT HA CATCIUTHUTC
I/1306pa>K6HI/IH Ha MMOYBCHATA MOBBPXHOCT

HarmpaBeHu tipeau ceutda (26.04) u gBe ceamuiu
ciaen npunaraHe Ha TopoBeTe (15.06) (Dur. 4).
OuBeTeHUTE B OPAHKCBO-UYCPBCHO 30HH  Ca
KOHTPOJHUTE BapuaHTH U Te3u TopeHu ¢ NHiNOs u
npu  Asara xXuOpuja, [PU  KOUTO [OYBEHUTE
AHAIM3U VCTAHOBHXA HHUCKH CTOWHOCTH Ha 001

L ey

Our. 4. Konrpact Ha NDVI Ha nouBara npu napesmia

ITpu OOUMKHOBEH dacyu, copT
JoOpyvmxkanckn 7¢ ¢ HampaBeHO H3KYCTBCHO
WHOKYJHPAHE CBC CropoBa cycmeH3us Ha U
appendiculatus, TPUMHUHNATEN HA PBXxKIA 1O dacyna.
Ha 21.06 cremeHra Ha HamaicHHE OT OOICCTTA
goctura  58%. OrueteHH ca  pasauuus B
kouTpactHa Ha NDVI (®ur. 3

Owr. 5. Korrpact va NDVI nipu dacyrn 52 mrw cren
nHoKympaHe ¢ U. appendiculatus.

[lpu nrouepna u pomaru ca HabaroaaBaHu
pesku mpoMeHH B KoHTpacta Ha NDVI, pesyarar ot
nosgBara Ha Oonectu W npu Asere kyarypu. [lpu
mouepHa Oemie ycraHoseHa pwxkaa (Uromyces
striatus J. Schrot), a npu momaru xadsBu HETHA
(Alternaria sp.).

AHamM3 Ha TONYYCHHUTE PE3yATaTH MpH
cnekTpoHOTOMETPUIHOTO ONpEACIISHE Ha
PACTUTC/IHU NUIMCHTH B JIMCTHU Hp06l/l IIOKAa3Ba
KOpeaaLus MEXKAY ChABPKAHUE HA XA0POduII, TUI
a,b,cu NDVL

INoayuenure pesyiraru OTHOCHO
OPpUWJIOXKCHUCTO HA AUCUTAJIHM TCXHOJOruu B
PAcTCHUBBACTBOTO M PACTUTCIHATA 3AIMUTA UPE3
n3non3eaHe Ha codryepeH npoxaykr Cropwise HH
JaBaT OCHOBAaHUC JAa ONPEACIUM CUCTEMAara 3a
JUTUTAIHO 3eMEAEIU Cropwise KaTo
M3KIIOUMTENHO HONE3HA 3a cronanute. 19 aasa
BB3MOMXHOCT 32 HPOCICASIBAHC HA BCAKO OTACIHO
[0JC [0 OTHOIICHUEC HA OCHOBHU a0UOTUYHU
(baKTOpl/l, BCIr¢TallMOHCH HMHACKC M CbCTOSHHUC Ha
MOYBAaTA. CarenutHuTe  HM300pakeHHS  HA
PACTUTECNHOCTTA, M3PA3CHU YPE3 KOHTPACT HA
NDVI, cayxkar kaTo HUHAUKATOP 3a HAJIUYHE HA
abUOTUYICH WM OUOTUYCH CTPEC.

IV. ITIYBJIUKALIMU IIPE3 2024 T'OJIMHA,
CBBbP3AHMU C ITPOEKTA

1. Koleva, M., P. Yankova, D. Plamenov, P. Naskova.
Digitalization in plant production and plant protection in
Bulgaria — current status and future goals. Annals of the
University of Craiova - Agriculture, Montanology,
Cadastre Series, vol. 54, 2024, mox me4ar

2. Koleva, M., P. Yankova, P. Naskova, Plant
protection in digital agriculture. Anmual Journal of
Technical University of Varna, moa mneuar

JUTEPATYPA:
[1]. CTpaTeruiecku MIaH 32 Pa3BHTHC HA 3CMCACINCTO H
cenckute paiionu, 2023-2027. M3X

3a kouTakTH: 1. ac. a-p MargancHa Komesa, Kareapa
”PacTeHHEBBACTBO™ pH MT® HA
TY-Bapua , yn Cryzenrcka Ne 1, 317aHVK, Tem
+35952383645, e-mail: magdalena.koleva@tu-varna.bg

Penensenru:
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CTEHAOBO M3IIMTBAHE HA JIBI' C HETPAJUIIMOHHU I'OPUBA U CMECH

(PE3IOME)

BENCH TESTING OF ICE WITH NON-TRADITIONAL FUELS AND MIXTURES

Project Leader Assoc. Prof. PHD Rosen Hristov

Abstract: With the increasingly stringent environmental standards imposed by
European legislation on exhaust gases, the use of non-traditional fuel sources is also
increasing. These can be both gaseous and liquid alternatives to standard gasoline and
diesel fuel. The use of pure alcohols for internal combustion engine operation allows for
maximum utilization of their advantages, resulting in extremely good performance in
terms of power, effective efficiency and exhaust gas toxicity. Isopropanol stands out as
a preferred alternative and substitute for fossil fuels in the transition to achieving carbon
neutrality. The overall noise emitted by the engine is a consequence of the development
of the working process and the accompanying mechanical processes. Using
experimental research, the behavior of sound levels after the addition of isopropanol,
the change in the sound pressure level and the parameters of the electric spark during
the operation of the internal combustion engine with alternative fuel - isopropanol (%)

in concentrations of 0%-50% dissolved in pure gasoline were observed.
Keywords: Engine, unconventional fuels, fuel mixtures, noise, work process
KawuyoBu agymu: JIBurate, HETPaIUI[MOHHU TOPHBA, TOPUBHU CMECH, IIIyM, paboTeH

nporiec

PbkoBoauTes HAa MpoeKTa: 101, 1-p uHK. Pocen Xpucros

Pa0oTeH KOJIEKTHB:

e R S A

noir. a-p uax. Cepreii ['eoprues benues, kat. TTT, MT®

npod. a-p unk. 3apasko JJunues UBanos, kar. TTT, MTD

ac. uax. CrosH Henenmuer CrosiHOB, Konex B ctpykrypaTa Ha TY Bapna
ac. unx. Jlanuen 3apaBkoB UBanos, kat. TTT, MT®

ac. unx. Hukomait UBanoB MBanog, xat. TTT, MT®

nnx. [TaBen MBanueB YanbkoB, nokropant katT. TTT, MT®
unk. [laBen TpudoHo Y3ynrones, mokropant katr. TTT, MTO
naxk. Jlemsta UBos Iletkos, kat. TTT, MT®

nnx. ['eopru Ilerpos Yekenos, kat. TTT, MT®

IBetomup MBanos Llanos, ctynent cneu. TTT

Cumeon LlankoB Cnacos, ctyznent cuen. TTT

10 Crostn lumutpos LlBetanos, crynent cuen. TTT
HU3PA3XOABAHU CPEICTBA - 9985,30 aB.

I. BBBEJJEHUE

IIpu  Bce  mo-cTporure  €KOJOTHYHH
CTaHAApPTU KOUTO C€ HajaraT OT EBPOIEHCKOTO
3aKOHOAATENCTBO 32  OTPabdOTHIMTE  Ta3oBe,
HapacTBa M MH3IIOJ3BAaHETO HA HETPAAULOHHU
TOPUBHU M3TOYHMLM. TakuBa mMora na ObJaT KakTo
ra3oo0pasHu, Taka M TEYHH aAITEPHATHBU Ha
CTaHAApPTHUTE OCH3MH M JAWU3EIOBO TOPHUBO.
Wznon3BaHero Ha YMCTH aJKOXONM 3a paboTa Ha
JBI’ ITO3BOJIsSBA MaKCHMAaJIHO Ia ce
OTIOJI30TBOPSABAT MPEIUMCTBATa MM, IPH KOETO ce
MOJIy4aBaT H3KIIOUYHUTENHO JOOpH IIOKa3aTeny,
KakKTO 110 OTHOLICHHE Ha MOIIHOCTTA, e€(heKTUBHUSA
KIIJI u TOokcMYHOCTTa Ha OTPabOTHIIMTE Ta30Be.
W3onponaHonsT ce OTKposiBa, KaTo MpearovYnTaHa
aJITepHATUBA M 3aMECTUTeN Ha (DOCUIIHUTE rOpHBa B
mpexojga  3a  I[IOCTUTaHe  Ha  BBIJIEPOAHA
HEYTPAaIHOCT.

OOmuAT W3MBpYBAH LIYM OT JBUTATENs €
CIIC/ICTBHE OT Pa3BUTHUETO HAa PAaOOTHHUS NPOLEC U
CBIIPOBOXKAAIIUTE IO MeXaHW4HH mpouecu. C
[IOMOIITa Ha EKCHEPUMEHTATHO W3CIICABaHE CE

HaO0ITI0Z[aBa MMOBEJICHUETO Ha 3BYKOBHTE HUBA CIIE]
nmo0aBKa Ha M30MIPOITAHOMN, MPOMSHATA B HUBOTO Ha
3ByKOBO  HaJAraHe ©  [apaMeTpuTe  Ha
eJeKTpuUeckara HMCKpa mipu paborara Ha JIBI' ¢
aNTepHATHBHO ToOpuBO-m3ompomnanon (%) B
koHmeHTparuu oT 0%-50% pa3TBOpeHM B HYHCT
OcH3MH.

CrapThT Ha eneKTpudecKaTra HCKpa TpsOBa
Jla OCUTYpPH TapaHTHPAHO 3arajBaHe Ha TOpPHBHATa
CMEC W OITUMAIIHO pa3BUTHE Ha HANSITAHETO B
MWIAHIBbPA Ype3 bI'hlla Ha BhPTEHE Ha KOJISTHOBHS
BaJ. MOMEHTHT Ha TOJaBaHE HA EJIEKTpHYEcKaTa
WCKpa C€ Ompesess B 3aBUCHMOCT OT pPeXuMa Ha
paboTa Ha [BUTATeNs, XapaKTePUCTUKHUTE Ha
TOpUBHATA CMEC W M3UCKBaHUATA 3a YCTOWYMBA
pabora Ha  cucTeMara 3a  KaTaJUTHYHA
HEeyTpaln3alusl.
II. OBOBLIEHA ITIOCTAHOBKA

llenra Ha mpoekTa € J1a ce u3cIenBa
BIUSHUETO Ha W3OMPOMAHONIa BBHPXYy IIymMa U
MOKa3aTeNIUTe Ha JBUTATEIIS.
IToxxop 3a perraBaneTo Ha 3ajadaTa:
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1.IlonrotoBka Ha nabopaTopHa YyCTAaHOBKa 3a

W3CleBaHe Ha JBUTATENH;

2.IloaroToBka Ha aITEpHATHBHUTE TOPHBA WJIH

TEXHUTE CMECH C OCH3HH;

3.Ilmanupane Ha eKCIIEPUMEHTA,

4.IlpoBexxnaHe Ha EKCIIEPUMEHTATHUTE W3CIE-

BaHUs;

5.00paboTka ¥ aHATM3MpaHE HA Pe3yITaTHUTE.

II1. IOJIYYEHU PE3YJITATHU. U3BOAU
[lomyyenuTe pe3yaTatd TO TOBapHa W

YECTOTHA XapPaKTCPUCTHKH 3a YUCT OcH3uH u 150

ca nmokaszanu Ha ¢wur. 1 u ¢ur.2.

H

2

p.zyl [bar]: V fuel: Vign

@ [deg];

@ur. 1. CTOHHOCTH Ha HAIISITAHETO B IIMJIMHABPA U
3BYKOBOTO HaJIAITaHEe 32 €JIMH paboTeH nukba mo TX
3000 mpu padota ¢ 1(4epBeHO):YUCT OCH3MH U
2(cuHbo):cMec Ha uzonponanon 150%

9021 90711 903523 91%62 91218 91929 —
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L= 84 99.206 99.6 99886 1 \
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-

IS

3
no S s
Yner Betoin 4509 500

1509 2500 2500
@ur. 2. HuBaTa Ha 3ByKOBO HamsArane mo YX
Ha ¢wur.3 e npencraBeHo Hanmpe)KEHUETO Ha

CIIEKTPUYECcKaTa HCKpa 1o TOBapHa
xapakTeprcTrka Ha 3000 min™.
(2842 2936 3150 2794 3126 3156 )
3018 3849 3480 3234 2989 3071
4110 4170 3495 3682 3962 3842
Vinax = | 4453 4119 3245 5319 4549 5104
4 6159 6363 5713 5934 6589 61TO
7278 7985 7640 7664 7926 8740
6 |10430 10618 10150 9967 10416 10496 )

Vamax [V]

\
|
l

Isa (%]

@ur.3. HampexeHne Ha eleKTpuyecKaTa HCKpa 1o
ToBapHa xapakrepucTuka 3000 min™!
Ot paborara moratr ca ce QopMyIupar
CIEAHUTE U3BOIM:
- Ilpu paborara na /IBI' ¢ ropuBHH cMmecn
CbC CBABP)KAHHME Ha H3OIPOIIAHOJ, HAPACTBAHETO

p sound [Pa]
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Ha IIymMa HE € eIHAKBO B IICJMs 4YECTOTEH
JMana3oH, a ce 3abems3Ba camMo B obrnacTra Ha
3HAQUUMHTE XapPMOHHIHU CBBP3aHU C MPOTHYAHETO
Ha pabOTHUAT IPOLIEC.
- OT IICHTOBMST aHalIU3 Ha YECTOTUTE Ce
HaOJI0/IaBaT OCHOBHHUTE PA3JIMKH TPH PadoTa ChC
CMCCH Ha MU30MPOIIaHOI U HapaCTBaHUA Ca BUAUMU
npeaAMMHO BBB BUCOKHUTC U CPCAHHU YCCTOTH OT
1000-5000[Hz], 30oHara ¢ Hali-100pO BB3MPUITHE.

- Paborara Ha jaBHUraTeins ¢ rOpUBHH CMECH C
BUCOKO ChABpPKAaHHE HA M30MPOIAHOJ € Bh3MOXKHA

oe3 HEOOXOIUMOCT oT JIOIBJIHUTEIHU
KOHCTPYKTUBHM U3MeHeHus. ToBa Boau 10
ITIOBUIIIABAHC Ha MOITHOCTHO-UKOHOMUYECCKHUTE

MOKa3aTeld TpPH BHCOKH HATOBAapBaHWA, HO Ce
OTUHuTA 3aBHIIAaBAHC HaA HHMBOTO Ha 3ByKOBO
Hansarage ¢ 1dB.
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MOBBPXHOCTHO YSIKYABAHE HA HABAPEHA HEPBHKJAEMA CTOMAHA
BBPXY CPEJHO BBIVIEPOJHA KOHCTPYKIIMOHHA CTOMAHA
(PE3IOME)

STRENGTHENING OF SURFACE LAYERED STAINLESS STEEL BY MMA WELDING
METHOD ON CARBON STRUCTURAL STEEL
Project Leader Asist.Prof.PHD Tatyana Mechkarova

Abstract: The project is focused on the application of bimetallic materials in repair and
restoration technologies. Bimetallic materials have received significant interest due to
the possibility of using classical materials in a new way with the creation of new
operational properties in new areas of application by increasing the operational

durability of traditionally used technologies.

Keywords: bimetal, surfacing, stainless steel, carbon steel
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I. BBBEJJEHUE

IIpoexra e HacoueH B oOjacTTa Ha
IpUIO)KEHUE Ha OWMETaIHM MaTepuald B
PEMOHTHO-BB3CTAHOBUTEIIHUTE TEXHOJIOTHH.
brumerannuTe Marepuanyu ca MoJydyuId 3HAYUTEICH
HHTEpec, MOpaar Bb3MOXKHOCTTA 32 M3IIOJI3BAHE Ha
KJIACHYECKUTEe MaTepHaJyd II0 HOB HAa4YMH CbC
Cb3/laBaHE HAa HOBHM EKCIJIOATALlMOHHU CBOWCTBA B
HOBM O00JIaCTHU Ha TPUIOKEHHE IIOCPEACTBOM
yBEJIM4YaBaHe Ha eKCIIJIOAaTallMOHHATA
U3IPBHKIMBOCT Ha TPAJULUOHHO W3IIOJI3BAHUTE
TEXHOJIOTHH.

[Iprunnata 3a TOBa € MOCTUTAHETO HA MHOT'O
IOOBp KOMILIEKC OT CBOWCTBA. JIOMBIHUTENHO
WKOHOMHYECKHSI €(pEeKT OT Ta3M TEXHOJIOTHs ce
OyaKkBa Jla € MHOIO TOJIsIM, TIOHEXE MpHU
W3rpaXJaHETO Ha OWMETaJHM MaTephaidl ce
CHecTsiIBA OT CKBIM Marepualii, KOWUTO ce
nsnon3par necrenuBo. Oco0eHO Koraro CcTaBa
BBIIPOC 32 PEMOHTHO Bb3CTaHOBUTEJIEH MPOLEC IIPH
KOMTO MoAMsIHaTa Ha MAIIMHEH JETailll C HOB TaKbB
MMa rojIsiM UKOHOMHUYECKU €(EeKT.

TexHonoruuTe 3a Ch3IaBaHE HA TMOKPUTHS
Yype3 eNeKTPOObIOBO HaBapsBaHE € HaMepuia
TOJsIMO Pa3NIpOCTPAHEHUE TJIABHO B PEMOHTA U
BB3CTAHOBSIBAHETO HAa M3HOCEHW JETaliM, Karo

aKIeHT € ThPCEHETO Ha HaBapeH MeTan ONU3BK MO
XUMHYCH ChCTaB U CBONCTBA C OCHOBHHSI.

[lpu mnpemmaraHara HOBa TEXHOJIOTHS 3a
HaBapsBaHC Ha KOHCTPYKIIMOHHHU CTOMAaHH CbC
HEPHKJIAEMH TaKWBa M TIOCIEABANIO YsAKYaBaHE
upe3 XUMHKO TepMHUYHA obpaboTka:
HUCKOTEMITEPAaTypPHO Ta30BO a30THUPaHE C€ THPCH
MOBHIIIABAHE Ha H3HOCOYCTOHYNBOCT "
NPOTHBO3aUpaIlld CBOWCTBA Ha (opMHpaHUs
MOBBPXHOCTEH CIIOW M EJHOBPEMEHHO C TOBa
Ch3/IaBaHe HA HATUCKOBU OCTAThYHU HANPEIKCHUS B
HETO.

II. OBOBHIEHA TIOCTAHOBKA

Ieara Ha mpoekra e momoOpsBaHe Ha
CTPYKTypa ¥ MEXaHWYHH CBOWCTBA Ha OMMETATHU
Marepuaan ¢ 0a30B MerTal KOHCTPYKLIHOHHA
CTOMaHa W HaBapeHH NOBBPXHOCTHH CIIOEBE OT
HepbXKJaeMa TakaBa, KOMTO B IOCIEICTBUE Ja Ce
ysIK4aT 4pe3 MacTudHa aedopmarus (HaKier).

IMoaxona e paspaborBaHe Ha nabopaTopHa
ypenda 3a mojydaBaHe Ha OMMETaTHW MaTepHaIH
4pe3 eIeKTPOJbIOBO HaBapsiBaHE Ha €JIEKTPOJH OT
HepbXkJaeMa CTOMaHa BBbPXY KOHCTPYKLIHOHHA
cromana. IlocrmenBamoTo XMMHKO  TEPMHYHO
ysK4YaBaHe Ha IWIMHIPUYHUTE TIOBBPXHUHH, C
KOETO Ce OdYaKBa Ja C€ Cb3AagaT HaTUCKOBH
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OCTaThYHU HaIPEeIKSHUS H MIOBHIIIHN
M3HOCOYCTOHYHMBOCTTA, IMOHEKE CJIC] HaBapsBaHE
ce GpopMupaT OIIbHOBU TaKUBA.

3a u3cineBaHe HAa M3HOCOYCTOMYMBOCTTA Ha
(dopMupaHHUTE CIIOGBE C€ U3IO0JI3BAa CTEHA 3a
n3HocBane mo Block—on-ring merox, koiTo ce
YCBBBPIICHCTBA C J00aBSHE Ha BBH3MOXKHOCT 32
nudpoBo peryirpaHe Ha 00OPOTUTE HA MOTOpa 3a
Ja ce JOOMMKM MaKCUMallHO JI0 PCaJTHUTE
CKCIUIOATAllMOHHH YCIIOBUSI.
Tadmuma 1 M30panu eaekTpoau OT Karajora Ha
ESAB, 1 XUMHYHHAT UM ChCTaB

Eaexmpoou
OK 84.42
DUR 600
OK 61.20

0.12
0.5
0.02
Enektpon
ydepen
coii

0.5 0.3
3.0 0.5
0.4 19

IpeaBapHTEIHO

marpat 200°C

Enexrpon
HABAPEH
MeTan

OK 84.42
OK 84.42
OK 84.42
OK 84.42

- 72 145 30.75
OK 61.20 - 72 245 31 32

= 200°C 72 45 3 30.75
OK61.20 - 72 255 31 33 3075

Hagapen
I'KH
I'KH

P

. [IOJIYYEHHU PE3YJITATHU. U3BOIU

Hasapes meran

30HA HA TEP IO £
¢ BARAHAE 22 %

OcHoBeH

@ur. 1 Pe3yarati oT MUKpOCTPYKTYpH Ha IpoOHO
Ts10 1. a) 3ona HaBapeH Metan OK 84.42 u 30Ha Ha
TeMU9HO BimsHUe, yBenndeHn x100; 6) 3oHa Ha
TepMUYHO BiusiHue, yBeandyeHu x100; B) 3ona Ha
TEPMUYHO BIIMSIHAE U OCHOBEH METaJl, YBEJIUYCHHUE
x100; r) OcnoBen metan, ysenuuenue x100.
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@ur. 2 Pe3ynraté oT MUKPOCTPYKTYpH Ha oOpasell
3 cnen 'KH. a) Iudyszuonna 3ona 'KH u HaBapen

meran OK 84.42, yBenmuenne x100; 0)
Hdudysnonna 3ona, ysenuuenne x800; B) 3oHH
midy3MoHHAa 30HA MW 30HAa HaBapeH Meral,
yBemmuerne x800; r) 30Ha HA TEPMUYHO BIIMYHHE,
yBemmuenwue x100;

IV. IYBJIMKALIMU TIPE3 2024 TI'OAUHA,
CBBP3AHMU C ITPOEKTA

1. N. Valchev, T.Mechkarova, A. Ucherdzhiev, Y.
Argirov, Investigation of the tribological characteristics
of surface-welded aluminium-bronze layers after dry,
semi-dry and liquid friction, balkantrib’24 11th
international conference on tribology,26-28 September
2024, Sofia, Bulgaria — Q4 Scopus

2. Apostol Ucherdzhiev, Tatyana Mechkarova, Desislava
Mincheva , Nikolay Valchev, Investigation of the Wear
Resistance of Surface Layered by MMA and
Carbonitriding Layers on Structural Alloy Steel,
IManEE 2024, Q4

3.Nikolay  Valchev, Nikolay Nikolov, Apostol
Ucherdzhiev Construction of a Combined Stand for Tig
Layering and Cladding with Metal- Bulgarian Society
for NDT,International Journal “NDT Days” Volume VII,
Issue 3, Year 2024, ISSN: 2603-4018, eISSN: 2603-
4646,p.137 —p.145
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U3CJEABAHE BJIUSTHUETO HA MOBLPXHOCTHATA IJIACTUYHA
JE®OPMALNS BLPXY MEXAHUYHUTE CBOMCTBA U YMOPHATA
IBbJTOTPAHHOCT HA ATYMUHUEBHU CILJIABU
(PE3IOME)

INVESTIGATION OF THE EFFECT OF SURFACE PLASTIC DEFORMATION ON THE
MECHANICAL PROPERTIES AND FATIGUE ENDURANCE OF ALUMINUM ALLOYS

Project Leader Assoc. Prof. PHD Daniela Spasova

Abstract:  With the increasing exploration of the ocean and the continuous
development of marine equipment by many countries, aluminum alloys are increasingly
used as engineering materials in oceanology. Alloys series 5xxx (of the Al-Mg system)
are highly corrosion-resistant, widely used in marine equipment, but thermally non-
hardenable. One of the methods to increase the strength mechanical characteristics of
thermally non-hardenable aluminum alloys is surface plastic deformation. The
application of this DB for finishing processing associated with plastic deformation in
the surface layer of aluminum alloys, in addition to increasing the hardness in the
processed layer, leads to a significant increase in the fatigue life of workpieces
subjected to cyclic loading, considering the compressive residual stresses formed in
PSD process.

Keywords: aluminum alloys, Diamand Bumishing, fatigue endurance, surface plastic
deformation

KiriouoBn aymMm: MOBBPXHOCTHaTa IuiactuyHa naedopmanus, Diamand Burnishing,
YMOpHAa ABJITOTPaiHOCT, AJyMUHHUEBU CILJIaBU
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HN3PA3XOABAHU CPEJACTBA —9989,33 aB.

I. BBBEJJEHUE

ANyMHHUEBUTE CIUIaBU CE€ U3IOJI3BaT BCE IIO-
OIMPOKO  KaTO  WH)XXEHEPHHM  MaTepuaid B
KOpabOCTPOEHETO, aBHALMATA W OKEAHOJOIHATA.
CrutaBute cepust Sxxx (Al- Mg) u cepus 3xxx (Al-
Mn) ca BHUCOKO KOpPO3HMOHHOYCTOHYMBH, IIUPOKO
W3II0JI3BaHN B MOPCKH ChOpbkeHHs. Te3u criaBu
He ce 00padoTBaT TEPMHUYHO, IOPAAU KOETO MOXKE
Ia ce ysikdat camo MexannyHo. IIporecst Diamand
Burnishing (DB) e enuH oT MeTOIUTE 32 yAKYaBaHE
Yype3 MOBBPXHOCTHA IUIaCTHYHA Jedopmarus
(IIITT). OcHoBHATa LIeN HA IPOEKTA € Ch3AaBaHE Ha

TEXHOJIOTHYCH mpouec 3a ITOBHUIIIABAHEC Ha
MCXaHUYHHUTC u CKCILIOaTallMOHHHA
XapaKTCPUCTUKHU Ha TCPMUIHO HCYSIKYaCMHU

anyMuHUeBH crutaBd, nocpernctsoM I u mo-
KOHKpeTHO DB mpouec, ¢ H3M0J3BaHE Ha
cnenuanuzupad  uHcTpymeHnT 3a  IIIIJ Ha
(yHKUMOHATHM MOBBPXHOCTH C moiychepuyeH
NOJIMKPUCTAJICH AWaMaHTeH BpbX. lIpoBeneHure
EKCIIEPUMEHTAJIHU M3CJIEIBAaHUS ca C TEPMHYHO
HEYSIKYaeMHU CIUIaBU OT cepus Sxxx - AIMg6,
AlMg4 (5083) u ot cepus 3xxx - AlMnl (3003).
Uzcnenpano € BIMAHUETO HA PasInUHUTE PEKUMH
Ha IIIIJI BBpXxy, yMmoOpHara JBJICOTPAHHOCT,
TBBPJOCTTA, SKOCTTA HA ONBH CJEJl MEXaHUYHO
ysIK4aBaHE Ha TOPECIIOMEHATUTE CIUIABH.
II. OBOBIIEHA ITOCTAHOBKA

W3cnenBano € BIMAHUETO HA Pa3IUYHUTE
pexumu Ha IIIIJ[, upe3 nuamaHTeHO 3arjaxxiaaHe,
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BBPXYy YMOpHaTa JbITOTPAalHOCT, TBBPAOCTTA,
SIKOCTTa Ha OIBH CJIeJ] MEXaHWYHO YySKYaBaHE Ha
rOpPECIIOMEHATUTE CILTaBH. JnamaHTEeHOTO
3ariaxJaHe  Ce  OCBINECTBU  MOCPEICTBOM
CHCIMAIU3UPaH HWHCTPYMEHT ¢ modychepuucH
JTMaMaHTEH BPBX C MOAXOJAINA KOHCTPYKIUS Ha
IbpKayva, JaBalla BB3MOXKHOCT Jla C€ peryiupa
IJIAaBHO CWJIaTa Ha TNPUCTUCKAHE Ha JHaMaHTHHS
HakpaliHUK B 00paboTBacMara MOBBPXHOCT ((ur.

D,

@ur. 1. Cxema Ha fuamanTeHo 3arnaxaane (DB)
ExcriepuMeHTaIHUTE PEKUMHH TTapaMeTpu
Ha I1ITJ] (cunara na nputuckane F [N], ckopocT Ha
nonasane f [mm/rev], ckopocT Ha 3ariaxiaaHe vb
[m/min]) u Opoii Ha mpoxoaute (n)) ca JajeHd B
tabmuia 1. Paguyca Ha  MOJMKPUCTAIHUS
TUaMaHTEH HaKpaiHUK € =2 mm

Tabmuna 1. Tlapamerpu Ha JUaMaHTECHO
3ariaxaaHe
Ne | B N |f (mmirev)) vy (m/min) n
1 10 0,001 15 3
4 10 0,005 15 3
3 20 0,001 30 3
4 20 0,005 30 3

I11. IOJIYYEHHU PE3YJITATHU. U3BOIU
ExcniepumenTanHure U3CNENBaHU ca
CBBP3aHU C ONpPENEJIIHE BIMSHUETO Ha PEXHUMHUTE
Ha npoiieca DB BBPXY MEXaHUYHUTE
XapaKTEPUCTUKH W YMOpPHAaTa ABJTOTPAalHOCT Ha
TEPMUYHO HEYSAKYaeMH AIyMHHUEBH CIUIABH
(AIMg6, AlMg4d wu AlMnl). Ilomyuenute
pe3ynTaTH ca AajeHu B TabnuIm 2, Ha ¢purypa 2 u 3
Tabnuma 2. Pesyararute oT W3MHMTBaHE HA
OITHH ¥ MOBBPXHOCTHA rpanaBocT Ha cruiaB AIMg6

obpaserr A (;)p. R;/In ;;) Ra,pm | Rz, um
Ertanon 24,89 352 2,024 7,892
pexuM 1 20,45 369 0,651 3,692
pekuM 2 18,78 373 1,313 6,826
pexuM 3 17,01 377 1,071 6,108
pexuM 4 16,21 382 1,282 6,912
@ur. 2. I'paduunure pesyiaratd oOT

W3MEPEHUTE TBBPIOCTH B AbJIO0OYMHA HA YSIKUYECHUS
ciost Ha AIMg6
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®ur. 3. MukpocTpyKTypHu Ha yskueHa ¢ DB
amymuHueBa cruaB AlMg4 x200- pexxum 1 u 4
Crnen v3nNUTBaHE Ha MHOTOIMKIIOBA YMOpPa
Ce yCTaHOBW, ue 0a30BUTE 00pa3lM HE H3IbpPIKAT
3amanenus Opoit mukmm 107, HO ompeneneHo cien
[T ce wnabOmrofaBa 3aBUINIABAHE HAa yMOpHAara
JIBJITOTPAUHOCT Ha YSIKYEHUTE 00pasly W 3a TPUTE
BUJla alyMMHHEBU cIutaBu. Ha 0a3za moirydeHute
pe3yJsiTaTi, MOXKE Jia Ce 3aKJIIOud, Y€ MOJ0paHHTe
pexumu 3a [IT]] ¢ anamaHTeHo 3aryiaxjaane, BOASAT
JI0 TOBHUIIABAHE Ha SIKOCTHUTE MEXaHWYHU
XapaKkTepUCTUKW W yMOpHAara AbJITOTPalHOCT, Ha
TEPMHUYHO HEYSIKYAEMU QIyMUHHUEBU CIUIaBH OT
cepus SXXX U cepusl 3XxXX, KaKTO U JI0 TTIOHIKABaHE
Ha rpanaBocTTa UM.
IV. IIYBJIUKAIIUU TIPE3 2024 T'OJIUHA,
CBBP3AHMU C ITPOEKTA
1. D. SPASOVA, P. STOYANOV, P. PETROV, N.
ATANASOV Radostina YANKOVA, Effect of Deep
Cryogenic Treatment on the Mechanical Properties of
AlSi7Mg Casting Alloy, IMANEE Conference, 2024, 23
— 25 October
2. Z. TSONEVA, D. SPASOVA, Methodology for
Identifying the Intersection of Mutually Intersecting
Surfaces to Optimize Sheet Material Cutting for the
Fabrication of Parts and Structures, IMANEE
Conference, 2024, 23 — 25 October
3. P. STOYANOV, 2024, Investigation of AlMg6
Aluminum Alloy Welded Joint Properties After Deep
Cryogenic Treatment, International Journal “NDT
Days”, Volume VII / Issue 2, p. 75-82
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PA3ZPABOTBAHE HA CUMYJIALINS 3A JOTUCTHYHA BEPUT A B MOPCKHS
TPAHCIIOPT
(PE3IOME)

SUPPLY CHAIN LOGISTICS MARINE SIMULATOR
Project Leader Assoc.Prof.PHD Bozhidar Dyakov

Abstract: The project presents an implementation of a supply chain logistics marine
simulator, which realizes document flow for processing of loads, carried by marine
transport. The simulator is intended to be used in the educational process in specialties
Navigation and Logistics. The main stages of the logistic process are discussed. The
architecture of the software system is explained. The essential parts of the process are

presented with screenshots from the system.

Keywords: supply chain simulation, marine transport, micro services, frontend,

backend

Ka1040Bu 1yMH: eleKTPOHEH JTOKYMEHTOOOOPOT, eneKkTpoHeH oOMeH Ha aaHHu (EDI),
npucranunza obmHoct (PCS), MOpcku TpaHCHIOPT, cuMyInalys, JOTUCTHYHA BEpUTa,

ye0-cHucTeMa, porpaMHa CecHs

PbxoBoauTes Ha nmpoekTa: aou. A-p uHxK. boxuaap Asaxos

PaloTeH KoJIeKTHB:

npod. n-p Muena Kaposa
qou. a-p Wsaiino Ilenes
nou. n-p Anera BepbanoBa

N RwNPE

Bukrop Marmikos, nokropasr, kat. KHT

Jumutsp Jumutpos, nokropast kat. KHT

Slcen 3naranoB, gokTopanTt, kaT. KYTOUBII

I'eopru Unues, noxropant, kat. KYTOUBII
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10 Xpucro Hukomnog, cryaent kat. KYTOUBII, daxk. Ne 21321401
11. Janann Jumutpos, 1k, 2rp, KC, dak. Ne 23621848

HN3PA3XOJIBAHU CPEJACTBA — 9977 as.

I. BbBEJEHHUE

B P boarapus ce mnpunara JlupektuBa
2010/65/EU, 4ymaro uen € Ja ONpOCTH H
XapMOHHU3Upa aJIMUHUCTPATUBHUTE NPOLICYPH BHB
BpPb3Ka C MOPCKHUS TPAHCHOPT 4Ype3 IpuiaraHe Ha
CHUCTEMH 3a CJEeKTPOHEH OOMEH Ha [aHHH U
palMoHaJIM3upaHe Ha CBBbpP3aHUTE Mpouenypu. B
CBbOTBETCTBHE CbC ,,CTpareruara 3a pa3BUTUE HA
CJIEKTPOHHO ynpasieHne B PemyOnuka bovarapus
2014-2020 rom.“, YCKOPEHOTO pa3BUTHE Ha
CJIEKTPOHHO YNpaBJICHUE € €JUH OT OCHOBHHTE
NPUOPUTETH IO OTHOLIEHWE Ha YHpaBICHUE Ha
npouecuTe B MOpckus OusHec. ToBa ce oOycnas
OT M3WCKBAaHETO 32 MUHHMH3WpPaHE Ha BPEMETO 32
o0paboTka Ha uHpOpPMAUUITa, CUTYPHOCT U
HAJICKIHOCT TNpH HHPOPMALMOHHUS OOMEH H
XapMOHHM3MpaHe Ha CHCTEMHTE 3a YIPaBJCHUE Ha
MPUCTAHUIIATA C EBPONEHCKUTE HOPMATUBHU
W3UCKBaHMA. B pesynrar Ha pa3zpaboTBaHeTO Ha
MPOEeKTa € MpeJCTaBeHa pean3anys Ha MOPCKH
CHUMYJIATOP Ha JIOTHCTHYHA BEpUTa 3a JOCTAaBKH,
KOWTO peam3upa JTOKyMEHTOO0OpOT 3a 00paboTka
Ha TOBapH, MNPEBO3BAHU C MOPCKU TPAHCIIOPT.
CumynatopbT € IpeJHa3HA4YeH 3a H3I0JI3BaHE B
y4eOHHUs npoiiec o CHEUHUATHOCTUTE
»KopaboBogene“ wu ,Jloructuka Ha BOIHUS

TpaHcmoptT®. Pa3rimenanu ca OCHOBHUTE €Tamu Ha
noructraHUs mporec. OOSICHsABA ce apXUTEKTypara
Ha co)TyepHaTa CUCTEMA.
I1. OBOBIIEHA ITIOCTAHOBKA

PazpaboTeHusiT  TpeACTaBsS  JIOTHCTUYEH
MOpPCKH CHUMYJaTOp Ha Bepurara 3a JIOCTaBKH
(SCLMS), pa3paboren B TY-BapHa oT chbBMeCTHH
€KHIT OT KaTeJApUTe 10 HABUTAIHS U KOMIIOTHPHU
HayKl ¥ wWHXeHepcTBo. OCHOBHHTE 3aJadd Ha
CHUMYyJIaTOpa ca CBbp3aHu ¢ OOMEH Ha JIOTUCTHYHH
JIOKYMEHTH, KOMTO Ca HACOYEHU KbM ITbPBHUTE JBE
kareropun. CHUMyJaTopbT TOKPHBA IIOBEYETO
(GYHKIUM, KOWTO  TpeAsiaraT  IperjielaHuTe
co(pTyepHH IPOAYKTH 3a Bepurara 3a JOCTaBKH.

Cucremata T1I03BOJISBA CUMYJHpaHe Ha
pealHW CHUTyallill Ha TPAaHCIOPTHHS TMPOLEC U
BKJIIOYBA 110 16 ydacthuim (15 obydaemu u enuH
MpernojaBaren), Karo BCEKM  yYacTHUK B
JIOTUCTHYHATA BEpUTAa W3MBJIHSIBA OIPEICICHU
(GYHKIMM B ONPEC/ICHH MOMEHTH. BCekn ydacTHHK
B JIOTUCTHYHATA (TPAHCIIOPTHA) BEpUTa HM3ITBIHIBA
omnpezaeneH! (GyHKIUUA (ISHCTBUSA) B ONPEICIICHU
MOMEHTH (MHTEpBAJIA OT BpEME) Ha TPAHCIIOPTHHS
TpoIIec.

Ilo [IPEIBAPUTEITHO W3TOTBEH oT
mperoaasareiass 0000MIaBan] TEKCTOB JIOKYMEHT,
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CbAbpiKall B 3aBUCUMOCT OT I/I36paHI/I$I CI_IeHapI/Iﬁ u
3agadgara 3a MH3IIbJIHCHUC BCHYKH HCO6XOIII/IMI/I
BXOJHM JIaHHM 32 JOKYMEHTHUTE, KOUTO III€ C€
MOMBJIBAT HAa CHOTBETHUTE pabOTHH Mecrta (mpe3
KOMITIOTPUTEC Ha CcTaXkaHTH/ CTYACHTH,
U3IbJIHABAIIN CHOTBCTHHUTC pOJ'II/I) 3a HU3IIBIIHCHHC
Ha TeXHUTE (DyHKIIHU.

3a m3rpaxaaHe Ha CHMYyJaTopa € H3IOJI3BaHO
SCLMS onaitH npuiioskeHue, KOeTo € CBOOOIHO
JOCTBIIHO B MHTepHeT. HeroBara apxutekrypa
cliefBa  NpPUHLIMIA  HA  MHKpPOCEPBHU3UTE
(microservices), KaTo OT/JICITHUTE KOMIIOHEHTH Ha
OekeHnga W (poHTEeHIAa ca pasfeieHd Ha
HE3aBHCHMH  YCIYTW.  YTpaBJI€HHETO  Ha
ChpBBbpHaTa MH(MPACTPYKTypa Ce U3BBPIIIBA YpE3
“Kubernetes”. Bcuuku BBHIIHM YCIOyTH U
OMOJTMOTEKH, W3IOJ3BAaHU B TPHIIOKEHHUETO (C
mkmouenne Ha Cloudflare, koifto npemrara
Oe3ruiaTeH IJIaH), ca C OTBOPEH KO M MOrar Ja
ObIaT W3TEIJICHW M PA3IOJOKEHH JIOKATHO B
KITbcTepa. ToBa rapaHTHpa, 4e MpoeKThT MOXKeE J1a
(YHKIIMOHMpAa aBTOHOMHO Ha CBHPBBPUTE Ha
YHUBEPCHUTETA 32 MO-ABJIBT 1epuoj oT Bpeme. [1o-
J0NTy € TpelCcTaBeHa [uarpama, WIFOCTpHparia
KOMITOHEHTHTE Ha TMPUIOKEHUETO M TEXHHUTE
B3aumoziericTus (Pur. 1).

TloTpesuTer
ToTBbpkgetme Ho wHeA Jo Hobw noTpeSuTerw

Cloudflo P \
it o public domain (rp: MTLS.lve)

’ ks KAbeTbp

|
PRGSO e v
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(Keycfoak) Backend Clepareme Torrasare hi 4
(Spring Boot) < > Peg

_smP server|

\ \/D \

Due. 1 Juazpama na copmyepnama apxumexmypa

II1. HOJYYEHU PE3YJITATHU. U3BOJAU

PazpaborenusaT TpeHaxop 1me momo0Opu
y4eOHUSl TpoIeC MO TUCIUILIMHUTE OT 00JacTTa
Jloructuka n HaBuranusa. Moske na ce U3I10JI3Ba U B
pCaIHU JIOTUCTUYHHU TPEATPUATHSL.

OcBeH TOBa, C TMOIXOMASAIIM MOIU(PUKAIIH,
MpeJIcTaBeHaTa CUCTeMa MOXKE Jia Ce M3IOJI3Ba 3a
CUMyJalysi HE CaMO 3a JIOTMCTHKA B MOPCKHS
TPaHCIIOPT, HO M 3a JPYTd BHJOBE TPAHCIOPT,
HanpuMep aBTOMOOUIICH U Bh3IyIlIeH TpaduK.

bpaemata pabota me ObIe HACOYEHA KBM
BHEJIpSIBAHE Ha CJICJAHUTE MOMBIHUTEIHH (YHKIIUH
KBM CHCTEMATa:
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* Al Chatbot, koliTo me oTroBaps Ha
BBIPOCU Ha MOTPEOUTENNTE OTHOCHO
NPUIOKEHUETO W TIOHATHATA W TEPMUHHTE OT
MOPCKOTO TIPOCTPAHCTBO;

* Al MOMOIIHHUK, KOHTO 1€ Ch3Aaa€e MIa0IoH
C TIOMOIIITa Ha TIOJIKaHa 32 BEBEXK/IAHE;

* JlombJIHUTEIHA ABTOPHU3AIMS 32 YYUTEIN
(peructpanusatTa Ha yuMmTen TpsOBa nAa Obne
omobpeHa oT cymnep moTpeduTen);

* KpaitHo kpuntupaHe Ha 4aTOBe U (aiiiose;

» Jlokman 3a MpOHMKBAHE HAa KOJA, IICHISII

MTOBHIIIABaHE Ha KHOEPCUTYPHOCTTA Ha
CUMyJaTopa.

IV. MYBJIUKALUU TIPE3 2024 TOAUHA,
CBBP3AHU C ITIPOEKTA

1. Dyakov B., Karova M.Varbanova A., Penev I.,
Grigorov |, Dimitrov D., Supply Chain Logistics Marine
Simulator, Proceedings of International Conference
AUTOMATICS AND INFORMATICS 2024, October
10 - 12, 2024, Varna, Bulgaria

2. Dimitrov, Danail ,,.Linking Business and Education to
Find Al Solutions for Improving the Student Learning
Experience in Bulgaria“, Rumelia Studies Student
Congress, 2024, Istanbul Rumeli University
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EPFTOHOMUYHO U JU3AMHEPCKO U3CJIEJBAHE
HA MUHTEPUOPHM MEBEJIH C APT JIW3AIH EJEMEHTH
(PE3IOME)

ERGONOMIC AND DESIGN RESEARCH OF INTERIOR FURNITURE

WITH ART DESIGN ELEMENTS
Project Leader Assoc. Prof. Darina Dobreva, PhD

Abstract: Ergonomics and furniture design play a significant role in shaping interior
environments. In this context, design is seen as an opportunity to aestheticize human-
made elements. The research object encompasses contemporary residential interior
furnishings. The research subject focuses on interior furniture with art design elements
as part of residential furnishings. The aim of the project is to analyze existing examples
of interior furniture with art design elements in residential spaces, to identify best
practices, and to propose new design solutions that comply with the ergonomic
requirements of a specific user group, as well as with the basic aesthetic principles. In
accordance with best practices in furnishing at a national and global level, the current
topic of furniture ergonomics in residential interiors, solutions have been created that
comply with the ergonomic requirements when designing art design elements.
Keywords: Art design elements, Design, Ergonomics, Furnishing, Interior environment
KurouoBu aymm: ApT qu3aiiH eleMeHTH, JU3aiiH, eproHOMHs, WHTEpPUOpHA cpeja,
o03aBeKIaHe
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HN3PA3XOJIBAHU CPEJCTBA: 8376,76 nB.

I. BBBEJJEHUE

Cp3naBaneTo Ha KOM(GOPTHA UHTEPUOPHA
cpena e cnernuduieH npomec. Heodxomumocrtra
oT TpaHchOpMHpaHE Ha >KWIMINHATA IUIONI B
II'BJIHOLIEHHO, KOMIIAKTHO, YAOOHO >KWJIHMIIE,
KOeTo TpsbBa na OTroBapsd Ha CHBPEMEHHHTE
M3MCKBaHMS 32 KOM(QOPT U YIOT € BaXKHa 3a/1a4a
32 CBHBPEMEHHUTE AapXUTEKTH, CPrOHOMH U
JTU3aliHepH.

C wmen nma ce oOxBaHe xapakTepa Ha
[s1aTa KOMIUIEKCHOCT Ha TeMara ca MPHJIOKEHN
pasHOOOpa3HM METOAOJNOTHYHM TNPUHLUON U

IoaAX0Iu, C”bO6paSeHI/I C Pa3JINYHUTC
JUCHUIIIIMHU, BKJIHOYCHHA B CbhCTaBa Ha
CprouomusATa (COLII/IOJ'IOFI/IX, AHTPOIIOMETPUH,

conuajlHa XHWIu€Ha, aHaTOMMA, (bI/I3I/IOJ'IOFI/I$I).
HznomsBanu ca CIICIHUTC ITOAXOOM
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* Crbupane u aHanm3 Ha
CBIECTBYBANIUTE  CTAHAAPTH,  TEOPETUYHU
MOCTAHOBKU U HaW-00pPH MPUIOKHH MPUMEPH,
CBBp3aHH C Ju3aifHepcku Mebenmn ¢ apT
CIIEMCHTH;

* [IpoBeklaHe  Ha  COIMOJIOTHYECKO
npoydBaHe moJ (opMara Ha aHKETHH KapTH 3a

o0O3aBexxaHe C au3aiiHepcku Mebenwm B
MHTEPUOpPHA CPea;
. OmnarnensiBane Ha  HM3TOTBEHH  apT

IU3aHEPCKU EJIEMEHTH.

Pesynrarute oT pa3paboTeHHs] IPOEKT
naBarT 0azoBa MH(pOpMaLUs 3a MPOSKTHUPAHETO
Ha HOBM JM3aiiHEPCKU MPOIYKTH B 00JacTTa Ha
MHTEPHOpHHUS  Ou3aiiH  u  oO3aBexnaHe,
OTroBapsIIH Ha €proHOMHUYHHTE u
JTU3aiHEPCKNUTE N3UCKBAHUSI.



I[MPOEKTU, PUHAHCHUPAHU IEJIEBO OT IbPXXABHUA BIOJKET, TY — BAPHA, 2024 1.

HoBute mpemioxkeHuss U MPEICTaBEHUTE
pelleHus, CBBP3aHH C MPOCKTHPAHETO Ha
IW3aiHEPCKH  apT  €JIEeMEHTH ca  pealHo

OCBIIIECTBUMHU TIPU CHBPEMEHHUTE COIMAHO-
MKOHOMMYECKH YCJIOBUs B bbirapus.
II. OBOBIIEHA ITIOCTAHOBKA

HampaBen e 3aabi0oueH aHaiu3 Ha
€prOHOMUYHU  JU3aWHEPCKU  pELICHHs  Ha
Mebenu ¢ apT Iu3aiiH edeMeHTH. PazpaboTenu u
ONTUMHU3UPAHU Ca METOJMKHU, BOACIIA 10
NpEeIU3HOCT W KadYeCTBO IIpU C€ProHOMUYHOTO
Iu3aliHepcko npoektupaHe. Cb3ganeHu ca
pelIeHus1, KOUTO ca CboOpa3eH! ¢ M3UCKBAHUSATA

3a ePrOHOMHUYHOCT, MPU MPOCKTUPAHETO HA apT
JIM3aliHEPCKU €JIEMEHTH.

@ur. 1. ApT enemeHT @ur. 2. ]IeKopéTHBﬁa

nperpajaa
IIpencrasenu ca Ha4YWHA 3a
MIPOW3BOJCTBO HA EPrOHOMHUYHU  pPabOTHHU

Mebenu ¢ eleMeHTH Ha HW3KYCTBOTO, KOWTO
cpbycTraBart q)YHKIII/IOHaHHOCT n C€CTCTHKA, KaTo
JOIIpHUHACAT 3a BHU3yaJlHaTa €ProHOMHUYHOCT Ha
paboTtara ¢ opuc obopyaBaHe. AHAIM3UPAHH Ca
EproHOMUYHU MeOeTH C apT eJIEeMEHTH, KaTro e
W3CIE/IBAHO  TAXHOTO  BB3JEHCTBHE  OT
CproHOMHUYHA ¥ eCTeTUYeCKa TJIeJ[HA TOYKa
BBPXY TOTpPEOHMTENIMTE W €  HalpaBeHO
MpeUIoKeHHe 3a MojoOpsiBaHe Ha Jau3aiiHa U
¢dyHKIMOHANHOCTTA WM. [Ipeamoxkenn  ca
METOJIMKNA 3a Mojo0OpsBaHe Ha JM3aiiHa Ha
CBIIECTBYBAII HWHTEPHOD " Heromara
BH3yanu3alus, 0e3 HeoOXOIUMOCT OT HOBO
MoJleupaHe Ha BCHYKM enemeHTH B 3D
uHTepHOpeH  mpoekt.  Dopmynmpanu  ca
MPAaKTUYECKU  TPENOPBKH, TMPHUTOJICHH 32
JM3aifHepH, TPOU3BOJUTEIN U H3CIIEIOBATEINH,
KOHTO C€ HWHTepecyBaT OT MpPHUIAraHeTo Ha
MoNOOpeHN  MPaKTHKH W TPOLECH  MpU
M3rOTBSAHETO HA 3D MHTEPHOPEH MPOEKT.

I11. HOJIYYEHHU PE3YJITATHU. U3BOIU
EdextuBHOTO  pasmpocTpaHeHHe  Ha

pes3yATaTUTe OT M3CIEIBAHUITA € OCBILECTBEHO
Ype3 Hay4HU MyOIMKaLuu.
Pesynrarute OT mpoekTa BKIIOYBAT 3HAYUTEIICH
MPUHOC KbM AM3aHHEPCKUTE NPAKTHKH, 0COOEHO
OpPU U3CJIEABAHETO M ONTHMH3UPAHETO Ha
MPOCKTHPAHETO Ha Au3aiiHepckuTe Melenu 3a
XKUJIUIIHUS UHTEPUOP, KaToO € HallpaBeH IU3aiH
u peanuzauus Ha 3D mpoekr 3a apt au3zaiiH
€JIEMEHT 3a HHTEpUOpHA MeOel.

Pesynratute npeacraBsT ekcrieptusaTra U
BB3MOKHOCTHTE Ha H3CIEIOBATEIICKUSI €KHIl B
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obmacTTa Ha  CProOHOMHMATa W JH3aiiHa,
CTUMYJIUPAT 32 HOBM HAay4YHU TIIOCTHIKCHUS W
TEXHOJIOTHYCH  HANpeIbK, KaTo  IOKa3Bar
AQHTOKUPAHOCTTa  HAa  YHHBEpCUTETa 32
NPaKTUYECKH M3CIICBaHUS, KOUTO ca OT I0Ji3a
3a MHAYCTpHUATA, OM3HECa U OOIIECTBOTO.

IV. TYBJIMKAIIUUA ITPE3 2024 TOJIWUHA,
CBBP3AHU C ITIPOEKTA

1. Zlateva, R., Zlateva, P., Tachev, M., Staneva, G.,
Cankova, K., Zhecheva, G., Studying the ergonomics
of office furniture with specific art elements and
office equipment, (accept & under print / mos mevar)

2. Todorova, Ts., Dobreva, D., Murzova, Ts.,
Murzova, M., Iliev, 1., Markov, V., Optimization of
the 3D visualization process when adding additional
elements in the design of an existing interior,
Innovative Manufacturing Engineering & Energy,
International Conference IMANEE, 23-rd — 25-th
October, 2024, Athens, (accept & under print / mox
reyar)

JINTEPATYPA:

[1] Attene, M., Campen, M., & Kobbelt, L. (2013).
Polygon mesh repairing: An application perspective.
ACM Computing Surveys (CSUR), 45(2), 1-33.

[2] Chanchal K., Deepti R., nternational Journal of
Housing and Human Settlement Planning, 2023. The
Shaping of Spaces: A Journey Through Furniture
Design History.
https://www.researchgate.net/publication/380854583

[3] Haghighi A.; Mohammed A.; Alhusin A. at al.
Energy Efficient Multi-Robotic 3D Printing for
Large-Scale Construction — Framework, Challenges,
and a Systematic Approach. June 2021;
https://doi.org/10.1115/MSEC2021-63787.

[4] Hristov, G., et al. "3D content creation through
the use of computer modeling methods19.”

[5] Koeva, M. N. (2015). 3D w™ogenupaHe B
apXUTEKTypHaTa (OTOrpaMeTpHsL.

[6] Liu Y.; Wengang Hu; Kasal A.; Erdil Y.The
State of the Art of Biomechanics Applied in
Ergonomic Furniture Design, 2023
https://doi.org/10.3390/app132212120

[7] Sang, R.; Yang, F.; Fan, Z. The Effect of Water-
Based Primer Pretreatment on the Performance of
Water-Based Inkjet Coatings on WoodSurfaces.
Coatings 2023, 13, 1649.
https://www.mdpi.com/2079-6412/13/9/1649.

[8] Valero, E., Adan, A., & Bosché, F. (2016).
Semantic 3D reconstruction of furnished interiors
using laser scanning and RFID technology. Journal of
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3a KOHTaKTH:

Hou. n-p Hapuna Jlobpesa, xatenpa ,,UuaycTpuanexn
mmzaite mpu K@ ma TY-Bapna, yn. ,,CtyneHTcka“
Ne 1, 505 M, ten. +35952383-300,

e-mail: darina.dobreva@tu-varna.bg

Peuensentu: 1. mom. 1o-p WHX. . JovunnoB — PY
»Arren Keaues®; 2. mpod. Banepn Yakamor — HIY
»El. Koncrantun IlpecnaBcku®.



https://www.researchgate.net/publication/380854583
https://doi.org/10.1115/MSEC2021-63787
https://www.mdpi.com/2079-6412/13/9/1649
mailto:darina.dobreva@tu-varna.bg

IMPOEKTU ®MMHAHCHUPAHU LEJIEBO OT ABPXXABHUA BIOJUKET TY — BAPHA, 2024 r.

(PE3IOME)

MULTIDISCIPLINARY RESEARCH OF PROCESSES IN AGRICULTURE

Project Leader: Chief Assist. Prof. PhD eng. Desislava Mihaylova

Abstract: The project aims versatile study of processes in agriculture. Subject of study
are the control mechanisms (technical and non-technical) of agricultural production,
trends in agrarian policy, modern agricultural practices and technologies. The research
focuses on energy-efficient systems in agriculture, potential of human resources,
applied measurement systems registering environmental parameters or parameters of

MYJIATHINCHUITIJIMHAPHO U3CJIEJABAHE HA NTPOIIECHU B BEMEJIEJIMETO

technical means, criteria for the quality of technical products.

Keywords:
quality, human resources.
KiouoBu aymu:

modern agrotechnologies, energy-efficient systems,

MOJCPHU arpoOTEXHOJIOIUH,

sensors, product

eHepFHﬁHO—e(beKTHBHH CUCTEMHU,

CEH30pHU, KaueCTBO Ha U3/IeJINE, YOBEIIKH PECYPCH.
PnxoBoauTes Ha npoekTa: 1. ac. 1-p nHxk. [lecnciiapa Muxaiiyiiopa

Pa0oreH K0JIEKTHB:

PRI DD =

nou. a-p umk. Ilnamen Henkos Ilerpos — ATK — o6puu

Joil. 1-p uHX. AnexcanapuHa Meanosa bankosa — MME, MT®, TY — Bapna

L. ac. A-p urxk. Kpacumupa ITetkora 3aroposa — ITK — [1o6puu

1. ac. a-p umK. Ceetnana Muxaitnosa [lackanesa —/1TK—loOpuy

n-p nHx. Acnapyx MBanoB AtanacoB — ITK - [1o6puy

1. ac. A-p uHxk. MBenuH ['eoprues MBanoB — konex kbM LY - JIoOpuy

noir. 1-p Xpucto IlamunoB CrostnoB — JI3U - ['enepan ToieBo

a-p unx. Mnusn WMmmes — III' mo KOMIIOTBPHO MOJENMpPaHe U KOMIIFOTBPHHU

cuctemH ,,akaja. bnarosect Cenjos“— BapHa
9. wunx. Ilers AHueBa MapunoBa — nokropant, TMMM, TV — Bapua
10. Tuxomup JlaneB Tuxo — ¢. Ne 22153122, CT3, 2 kypc, TMMM, TY — Bapna
11. Teopru MBanos I'eoprues — ¢. Ne 22153124, CT3, 2 kypc, TMMM, TY — Bapna
12. T'eprana Ilerposa Ilerposa — ¢. Ne 22153121, CT3, 2 kypc, TMMM, TY — Bapna

HN3PA3XOJABAHU CPEJACTBA —9939,13 aB.

I. BBBEJEHHUE

[en Ha mpoekTa € pa3HOCTPAHHO U3CIICIBAHE
Ha TmporecH B 3eMenenuero. OOekT  Ha
W3CIE/IBAHETO Ca MEXaHM3MHTE 32 KOHTPOJ
(TeXHWYECKH W HETEXHWYECKH) Ha 3eMelesIcKaTa
MPOAYKIIHS, TEHACHIIMA B arpapHaTa IOJUTHKA,
CBbBPEMEHHU 3EMEJICIICKU TPAKTHKH U TEXHOJIOTUH.
Ilo xoHKpeTHO, wW3cnenBaHusTa ce (OKycHpar
BbPXY  CHEPrHHHO-e()EKTHBHH  CHCTEMH B
3eMEJICNINETO, MOTEHIMAT Ha YOBEIIKUTE PECypCH,
MPHUJIOKHA HM3MEPBATECIIHH CHCTEMH 32 OTYHTAHE
mapamMeTpu Ha cpeara WIM apamMeTpu  Ha
TEXHUYECKU CPEJCTBA, KPUTCPHH 32 KAa4eCTBO Ha
TEXHUYECKO U3JIeTHE.

3a OChIIECTBIBAHE HA MPOU3BOJCTBCHO-
CTOTNAHCKaTa JEWHOCT Ha OpraHu3anusTa ca
HEOOXOIUMH, KaKTO CPEJICTBA 3a TPOHU3BOJCTBO,
Taka W YOBEIIKK pecypcu. UYoBemKuTe pecypcu
OCUTYpSIBAT OOCAMHSABAHETO B €IHO [AJO Ha
CpEJ/ICTBATA U MPEIMETUTE Ha TPY/IA.
II. OBOBIEHA ITOCTAHOBKA
e [IpunoxxkeHne  Ha  CBBPEMEHHH  arpo-

TEXHOJOTHH, W3UCKBAId HOBU TEXHUYECCKU

CPEJICTBA U METO]IH;
o [lommomarane Ha yd4eOHHsI TPOIEC C HOBH

M3MEpBaTENHU TTOCTAaHOBKH;

e AHamm3 Ha HMKOHOMHYECKHUTE
«Tpya» " «paboTHaA CHIIay,
CBIITHOCT, XapaKTePUCTHUKU,
W3ITBIHABAHNTE (PYHKIIUH;

e I3ciaegBane KadecTBOTO Ha
H3ICITHSL.

II1. ITIOJIYUYEHU PE3YJITATHU. U3BO/IU

o [lpuiokeHH ca METOOM W W3CIIECIOBATEIICKH
TEXHUKH, MaTEMAaTHYeCKd ¥ (U3HYCCKH MOJICITH
MIpH peaTM3upaHe AVCTAHIIMOHCH MOHHUTOPHHT Ha
CEJICKOCTONAHCKH  KyIATYpH dpe3 Oe3MUIOTHU
nerarenHu cpenacraa (¢ur. 1).

KaTeropuu
B T.4. TSAXHATa
criermmuKe  Ha

TCXHHUYCCKH

=
o
o

on

]

04

o g
~ F
03 § 30 80 3 50
3 - [+
Q = 3 =]
$023 203 o ° 408
g o g2
e o =
S01: 10 .8 g
5 ® M S
Fa x V< B B g 20
=z 0 E 0 E
.
T ol £
02 E G o 6 0

Mait 1OHK 10nmn Aer Cen Okt
®ur. 1. Usmenenne va NDVI B 3aBUCHMOCT
YCJIOBHSITA Ha CpelaTa, JIOKalus 2.
e Jlpyr OOEKT Ha W3CIEABaHE Ca BB3MOXK-
HOCTHTE, KOHWTO JiaBa cieMcHTa Ha Ilenrtue 3a
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noJ00psiBaHe Ha CYLIMIHUS MPOLEC Ha 3eME/IeNICKa
npoayKuus (MIoaoBe, OUIKH, CEMEHa) B CHCTEMa C
ITEpHATUBHO 3axpaHBaHe ¢ (POTOBONTaMYHU
nanenu (¢ur. 2). OueHeHa e Bb3MOXHOCTTA JIa ce
perynupa breja Ha HakiloH Ha PV manenure Ha
ce3oHHa 0Oaza upe3 web-npuinoxenunero PVGIS-
SARAH?2 u 3D rpaduku.

Pout-av, Winter [Wh]
i85 3 &
o [=] [=} [=]

o
=8

50

20
=20 o

Gamma [deg]
@ur. 2. OcpenHeHa U3xX0AHa MOITHOCT Ha PV
cucremMara Ipe3 3uMara.

e II3mpIHEHO € wW3clegBaHe, B KOETO Ce
JeMoHcTpupa u3noi3BaHero Ha EMR penera B
TUMTAYHO ITU(PPOBO MPHIIOKEHUE - YaCT OT CUCTEMA,
rerepupaiia nudpos kox Ha ['peii.

e AHaTM3UpPaHU Ca UKOHOMHYECKUTE KaTerOphHU
«UOBEIIKH PECYPCH», «pabOTHA CHIIay, «IIEPCOHAIDY
Ha OpraHW3aluuTe, B T.4. TAXHATA CBIIHOCT,
XapaKTepHCTHKH,  TpodecuoHanHa,  QYHKIHO-
HaJTHa,KBATN(UKAITMOHHA CTPYKTYpA.

e AHanM3WpaHU ca MPOLECUTE Ha TUIAaHWUpaHE H
ONTUMM3MpAaHE Ha  KaApOBHs  CbCTaB  Ha
OpraHu3aluuTe, WIACHTHQUIUpPAHH ca YCIOBHSITA
HA TPYZ, ONPEIECIICHU Ca METOAUTE, U3TOYHULIUTE U
TEXHUKHUTE 3a OIIEHKA U TI0JI00p Ha KaJIpH.

e AHaNM3WpaHW ca W3XOJMHHUTE IapamMeTpH, Ha
0a3ara Ha KOWTO C€ OCHOBaBa IUIAHMPAHETO Ha
IIepCOHAJa B OPTaHU3ALMUTE, B T.4. PABHUIIETO HA
MPOM3BOJMTEIIHOCT HA  TPYyHa, KOJIMYECTBaTa
MIPOIYKIIHSI W/HAITN YCIYTH, KOUTO Ca IOTOBOPEHH 32
NIPOM3BOACTBO, KayecTBaTra, KOUTO ClenBa Ja
mpuTekaBaT paboTemuTe Karo o00pa3oBaHWeE,
KBaNU(hUKAKA, TIPOPECHS.

IV. ITIYBJINKAIIUN TIPE3 2024 T'OAUHA,
CBDBP3AHU C ITPOEKTA

[1] Atanasov, A., G. Mihova, S. Stoyanov, A. Bankova
and D. Mihaylova, "Use of Unmanned Aircraft for
Assessment of Maize Vegetation in Southern Dobruja,"
2024 9th International Conference on Energy Efficiency
and Agricultural Engineering (EE&AE), Ruse, Bulgaria,
doi: 10.1109/EEAE60309.2024.10600635, 2024, pp.1-6;
[2] Atanasov, A., A. Bankova, "The influence of location
accuracy on the estimation of crops with a budget UAV
in Dobrudja," 2024 9th International Conference on
Energy Efficiency and Agricultural Engineering
(EE&AE), Ruse, Bulgaria, 2024, pp. 1-5, doi:
10.1109/EEAE60309.2024.10600617;
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[3] Atanasov, A., A. Bankova, "Effect of camera
orientation angle on UAV crop assessment accuracy,"
2024 9th International Conference on Energy Efficiency
and Agricultural Engineering (EE&AE), Ruse, Bulgaria,
doi: 10.1109/EEAE60309.2024.10600584, 2024, pp.1-5;
[4] Stoyanov, S., D. Mihaylova, A. Atanasov, S.
Hristova, “Development of a measuring system for
studying the force load of tillage machinery in the
precision agriculture using a strain resistance integrating
period-meter,” ICAI-24, 2024 — o ievar;

[5] Atanasov, A., S. Stoyanov, D. Mihaylova, “Drone
Sensor Units Applied in the Precision Agriculture,” 5th
International Conference on Communications,
Information, Electronic and Energy Systems (CIEES),
20 — 22 November, 2024, Veliko Tarnovo, Bulgaria,
2024 — o neyar;

[6] Mihaylova, D., and U. Hamid, “Educational Study of
Diverse Applications of EMR,” 5th International
Conference on Communications, Information, Electronic
and Energy Systems (CIEES), 20 — 22 November, 2024,
Veliko Tarnovo, Bulgaria, 2024 — nox neuar;

[7] Zagorova, Kr., “Analysis of the human resources and
personnel of organizations” 10 th International Scientific
Conference “Knowledge Based Sustainable
Development”, ERAZ 2024, June 6, ISCTE — University
Institute of Lisbon, Portugal, Published by: Association
of Economists and Managers of the Balkans, Belgrade,
Serbia, 2024;

[8] 3aropoma, Kp., “CpaBHHUTENnHa TEXHUKOMKOHO-
MHYeCKa XapaKTepHUCTHKAa Ha THIIOBETE U BHJIOBE
MPOU3BOJICTBA”, MesxtyHapoaHo cIIMcaHue

YCTOMYMBO PA3BUTUE, Tomuna IX, 6p. 2/2024,
MexayHapoaHa acouuanus ,,YCTOMYMBO pa3BUTHE -
Bapna, Texunuecku Yausepcuter — Bapua, ISSN:1314-
4138, 2024, c. 38-44;

[9] Paskaleva S., A. Atanasov, “Investigating of the
influence of the probability distribution of the stochastic
input parameters on a robust optimization of a deep
drawing process,” Applied Researches in Technics,
Technologies and Education, Nov. 2024, Journal of the
Faculty of Technics and Technologies, Trakia
University, 2024 - oz nievar.

JIUTEPATYPA:

[1] Yang, Z., Willis, P. & Mueller, R. 2008. Impact of
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accuracy. Pecora 17, 18-20.

[2] Bendig, J., Yu, K., Aasen, H., Bolten, A., Bennertz,
S., Broscheit, J. & Bareth, G. 2015. Combining UAV-
based plant height from crop surface models, visible, and
near infrared vegetation indices for biomass monitoring
in barley. International Journal of Applied Earth
Observation and Geoinformation 39, pp. 79-87.
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CHELUAJIM3UPAHU AJITOPUTMU U EJJEKTPOHHU TOMOJIOT WU 3A
CHCTEMM 3A U3MEPBAHE M OIIEHKA KAYECTBOTO HA BB3IYXA
(PE3IOME)

SPECIALIZED ALGORITHMS AND ELECTRONIC TOPOLOGIES FOR AIR QUALITY
MEASUREMENT AND ASSESSMENT SYSTEMS

Project Leader Assoc. Prof. Angel Marinov, PhD

Abstract: The project aims to develop algorithms for reducing the power consumption
of autonomous air quality measurement and assessment systems. This objective is
divided into three key goals: (1) Designing Al-based approaches to optimize sensor
management and minimize energy consumption; (2) Synthesizing algorithms based on
these approaches; (3) Developing a prototype and implementing the synthesized
algorithms for verification. The project supports TU-Varna's research priorities in
energy efficiency, green technologies, and mechatronics.

Keywords: Air quality, data collection systems, autonomous systems, energy efficiency

KaouoBu AYMMU: KauectBo Ha Bb3JyXa, CUCTCMH 3a C60p Ha JaHHHU, aBTOHOMHH

CHCTEMH, EHepruiiHa e(peKTHBHOCT

PbkoBoauTE] HA MPOEKTA: 101. 1-P UHIK. Anren MapmmB

Pa0oTeH KOJIEKTHB:
1. ac. uax. bosH IlaGancku

N3PA3XO/IBAHU CPEACTBA - 2981,51 aB.

I. BbBEJJEHUE

OcHOBHaTa HayYHOM3CIIEAOBATEICKA TIeN Ha
MpoeKTa € pa3paboTKara Ha ajIrOpUTMH 32
MOHW)KaBaHE Ha elIEKTpUYecKara KOHCyMaIlus Ha
aBTOHOMHA CHCTEMa 3a W3MEpBaHe U OICHKAa Ha
Ka4eCTBOTO Ha BB3IAyxa. Ta3u 1en Moxe na Obje
CHCTEMATHU3UpaHa B 3 MOJIIEIIH:

o dopmynupaHe Ha TOAXOIU Oa3MpaHU Ha
M3KYCTBEH WHTEJICKT 3a YINpaBlicHHE Ha
CCH30pUTE B CHCTeMaTa 3a OIlCHKa Ha
Ka4eCTBOTO Ha BB3/AyXa C IIeN MOHMKABAHE
HAa eJIeKTpHYecKaTa KOHCYMAIIHS.

e (CuHTe3 Ha aNropuT™MH OasWpaHd Ha
neUHUPAHUTE TIOTXOTH.

e PazpaboTka Ha TOAXOJI] MPOTOTHI |
3ajaraHe Ha CHUHTE3HPAHUTE AalTOPUTMH.
Bepudukarus.

[Mony4yeHuTe pe3ynTaTd MO MPOSKTa MOrat
na 0b1aT 0000IIeHN KaTo:

e l3cnenBaHuW pPa3IMYHM CHCTEMH MOJCIH
KOHUTO J]aBaT Bb3MOXKHOCT 33 M3CIEIBaHE U
aHaJM3 Ha CIEKTPOHHU KOHCYyMaIUsITa Ha
ABTOHOMHH YCTPOMCTBa 3a M3MEpBaHE Ha
Ka4eCTBOTO Ha BB3/IyXa.

e PazpaboTeH TPOTOTHUI HA CHCTEMa 32
OIICHKA HA Ka4eCTBO Ha Bh3/AyXa

II. OBOBIEHA IIOCTAHOBKA

Teoperu4Hu u3cjieIBaHUS

B pamkure Ha mnpoekTa ca H3CIEABaHU
pa3IMYHM  CHUCTEMHM  MOJIENIM  KOUTO  JaBar

BB3MOXKHOCT 33 W3clieBaHE W aHallu3 Ha
eIeKTPOHHH  KOHCyMaluATa Ha  aBTOHOMHH
yCTpoiicTBa 3a W3MepBaHE Ha KadecTBOTO Ha
BB3IyXa.

[Ipumep 3a TakbB CHCTEMEH MOJEN € JajcH
Ha ¢urypa 1. Mojena e u3rorBeH Ha 0Oa3a Ha
codpryepuus mpoxykr PLECS, nuueH3s koWto e
OTIyCHAT 0e3rIaTHO 3a TeXHUYeCKH YHUBEPCHUTET
Bapmna.

(Jos G o [ (g o [

@ur. 1. CucreMeH MOJEI Ha CHCTEMA 3a OIIEHKA Ha

Ka4eCTBOTO Ha Bb3yXa, pa3paboTeH B cpeaara Ha
codryepnms nmpoaykt PLECS

ExcnepuMeHTATHH H3C/IeABAHUS

M3xoxaaliku OT 3aKylEHHTE B paMKHUTE Ha
IPOEKTa €JIEKTPOHHH KOMIIOHEHTH € pa3paboTeH
IOPOTOTHII Ha CHCTEMa 3a OLIEHKAa Ha KauyecTBO Ha
BB3Ayxa. Ha cHuMkata ot ¢urypa 2 ca nokazaHu —
JIBE€ M3MEPBATEIHU YCTPOWCTBA M €IHO BOJEIIO
YCTPOUCTBO.

[IpoTtoTHmna U3M0J13Ba 0e3KruHa
KOMYHHKanus 0a3upaH Ha rmpotokona Thread.

3a mporotuna € pa3paboTeH KOMILUIEKCEH
codtyep, KOWTO OOCITy’KBa KaKTO  CEH30pHHTE
YCTPOMCTBA, Taka 1 00IIOTO BOJCLIO YCTPOUCTBO.
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B mpomec Ha paspaboTka ca omie H3MepBaIlU
Moayiu. CucremaTa peAcToit 1a ObAe BhBEICHA B
eKCIIIoaTalus 1 J1a 3arnoyHe chOupaHe Ha TaHHU.

@ur. 2. Cucrema 3a U3CiIeBaHe Ha Bb3/lyXa U3I0JI3BAllA
0e3’KMYHa KOMyHHUKalMs 0a3upaHa Ha IPOTOKOJIa
Thread

I ITIOJIYYEHU PE3YJITATHU. N3BOAN

Pesynratute 1o oT
XapakTep BKIIIOYBAT:

e Pa3paboTeH e Mojen 3a CUCTEMEH aHaju3
Ha aBTOHOMHH YCTPOMCTBAa 3a HM3MEpBaHE
Ha Ka4eCTBOTO Ha Bb3JyXa.

e Ha O0aza mHa TMOArOTBEHUS MOJIET €
paspaboTeHa nporeaypa aBTO
aBTOMAaTM3aus Ha aHanu3sa. [Ipormemnypara
IMO3BOJISIBA Mojena Ja ObIe H3I0I3BaH
3a€JIH0 CBhC CICHUATN3UPAHN aAITOPUTMU

6a31/1paH1/1 Ha TEXHUKHUTC Ha HU3KYCTBCHUSA

MPOEKTa Hay4eH

HHTEJICKT.

e 3amoyHaTH ca HAa4yaJHM TECTOBE Ha
paborara Ha  Momena C  HIKOH
ONTHMHU3ALMOHHN QJITOPUTMH W  HAKOU
anmropuTMu  OaswpaHM Ha  M3KYCTBEH
MHTEJIEKT.

Pesynaratute mo TmpoekTa ¢ IPHIOXKHA

HACOYCHOCT BKITIOYBAT:

e Pazpaborena e cmenumanM3upaHa CHUCTEMa
3a W3MepBaHE KauecTBOTO HA BB3/AyXa,
cucTeMara BKIIOYBa BB3MOXHOCT 32
M3MepBaHe Ha MPAaxOBU YACTHUIIH, JECTIMBH
OpPTaHMYHH CbhEAWHEHHS, TEMIeparypa u

BJIaYKHOCT. Nma BB3MOXHOCT 3a
¢opMupaHe Ha KOMIUIEKCHA Oe3Knu4Ha
KOMYHHUKaLHS.

32

e PaspaboteH ¢ copTyep 3a cucTemMara KOWTO
JaBa BB3MOXHOCT TS Ja paboTH B
ABTOHOMEH PEXHM IMPHU HUCKA KOHCYMAaIUs
Ha CHEPTHsL.

e (Cucremara MpeaCTaBisiBa MPOTOTHIT KOWTO
e ITO3BOJIH 3aJIaraHeTo Ha
CTHECIUANTN3UPAHN aITOPUTMH Oa3upaHu Ha
M3KYCTBEH HUHTEIIEKT KOMUTO Ia
ONTUMH3HUPAT KOHCYyMarusaTa Ha
EIIEKTPUYEeCKa CHEPrusl W Ja yABJDKAT
JKUBOTA HA aKyMyJIaTopHaTa OaTepusl.

e Ilpeacrou mpoToTHIia Aa Obae WHCTATMPAH
B pealHa cpeaa, KBAECTO Ja 3alovHe
ChOMpaHETO Ha JaHHM KOWTO Ja ObaaT
M3ITOJI3BaHM 332 00yUEHHE HA aJITOPUTMHUTE.

IV. IIYBJIUKAIIUN TIPE3 2024 T'OJAUHA,
CBDBP3AHMU C ITPOEKTA

1. A. Marinov, B. Shabanski, Sv. Zahariev,
Autonomous air quality monitoring system based of the
Thread networking protocol, Annual Journal of
Technical University of Varna (Submitted)

JINTEPATYPA:

[1]. B. Y. Shabanski and A. St. Marinov, "Design of an
embedded environment monitoring system with
emphasis on low power consumption," 2023 XXXII
International Scientific Conference Electronics (ET),
Sozopol, Bulgaria, 2023,  pp. 1-4, doi:
10.1109/ET59121.2023.10279342.

[2]. B. Y. Shabanski, "Sensor array current consumption
optimizer with Gradient Descent," 2023 XXXII

International Scientific Conference Electronics (ET),
Sozopol, Bulgaria, 2023, pp- 1-4, doi:
10.1109/ET59121.2023.10279770.
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EJIEKTPOHHM ITIPEOBPA3YBATEJIU 3A MUKPO-®OTOBOJTAUYHU CUCTEMU
C IOJOBPEHU KAYECTBA ¥ EJIEKTPHYECKHA TAPAMETPU
(PE3IOME)

ELECTRONIC CONVERTERS FOR MICRO-PHOTOVOLTAIC SYSTEMS WITH
IMPROVED QUALITIES AND ELECTRICAL PARAMETERS

Project Leader Assoc. Prof. Angel Marinov, PhD

Abstract: This research project focuses on the development, modelling, prototyping,
and verification of new and improved solutions for control blocks, units, and algorithms
in photovoltaic systems, with a particular emphasis on electronic converters for micro-
inverters. The main objective is to create an advanced micro-inverter with enhanced
parameters, including higher energy and economic efficiency, improved power density,
and functionality. The project employs innovative approaches such as new or optimized
system and block-level topologies, the use of wide-bandgap semiconductor devices
(GaN, SiC), and artificial intelligence techniques for optimization

Keywords: Electronic converters, photovoltaics, micro-inverters, energy efficiency,

renewable energy sources.

KimouoBu nymm: EnextponHu npeoOpasyBateny, (pOTOBONTAUIN, MUKPO-HHBEPTOPH,
eHepruiiHa e()eKTHBHOCT, Bb30OHOBSIEMH N3TOYHUIIN HA CHEPTHSL.

PbkoBoauTea HA MPOEKTA: 101. 1-P WHIK. AHren MapmmB

Pa0oTeH KOJIEKTHB:
1. ac. umx. Kamosa CosneHkoB

HN3PA3XOABAHU CPEJACTBA —2954,51 as.

I. BBBEJEHUE

Hay4HuTe H3cnenBanus 3a10)KEeHU B IIPOEKTA
BKITIOYBAT paspaboTBaHeTo, MOJICITUPAHETO,
MPOTOTHIIMPAHETO M BEPUPHUIMPAHETO HA HOBH H
MOAOOpEeHHN pelIeHrus Ha OJIOKOBE, BB3IHA U
ATOPUTMH 3a yIpaBIicHHE, qacr oT
¢doroBontanuau cucremMu. DOKyChT Ha MPOEKTA €
BBPXY €JICKTPOHHHUTE MpeoOpa3yBaTeln 32 MUKpPO-
HWHBEPTOPH.

OcHOBHA IIeTT Ha TTPOEKTa € pa3paboTkara Ha
KOMILICKCHO PEIICHHE 332 MUKPOUHBEPTOP KOETO Ja
uMa TONOOpEeHH TapaMeTpu KOWTO Moratr ja
BKITIOYBAT: TMOBHIICHA CEHEPrUiHAa e()EeKTUBHOCT,

MOBHUIIICHA MKOHOMHYECKA e(eKTHBHOCT,
nogoOpeHa  IUTBTHOCT  HAa  MOINHOCTTAa |
(hyHKIIMOHATHOCT.

Pesynratute mo mpoekTa BKIIOYBAT JBE
OCHOBHH Pa3pabOTKH U MO-CIIELUATHO:

e Pa3paboTeH € crnenuanu3upaH aNrOpUTHM
3a UW3BIMYaHe Ha HHOpMAaUUs  OT
TEXHUYECKa JOKyMEHTalus Ha
(hOTOBOITANYHH TATHEIH.

e JIpmIoKEeHO € aHaIUTHYHO CpaBHEHHE
MEXIy TONOJIOTHM 3a pean3aius Ha
MHUKPO HHBEPTOPH, KBbAETO akIeHTa €
epeKTHUBHOCTTA M  HU3IOJ3BAaHETO  Ha
CbBPEMEHHH EIEKTPOHHH KIIOUOBE.

II. OBOBIIEHA IIOCTAHOBKA

(1) AaroputbM 3a U3BJMYaHe Ha WHpopMauus OT
TeXHHMYECKATa [JOKYMEHTAanHus: Ha (OTOBOJTAMYHH

MOAYJIH

‘ Load PDF Datasheet ‘

[ Preprocessing PDF ‘
|

OR
Text parsing ORC

¥
‘ Indentify tables using NLP ‘

!

‘ Extract data from tables ‘

Store data

End
@wr. 1. [IpemnoxeH anropuThM 32 U3BIMYAHE HA
nHpOpMAaNUs OT TEXHUYECKaTa JOKYMEHTAIHUs Ha
(hoTOBONITANIHN MOJTYJIH.

B pamkure Ha mnpoekra € pa3paboOTeH
CHELUAIN3MPaH aIrOPUTbM 32 HW3BIMYaHE Ha
uHpOpMALHS oT JOKyMEHTaLUsTa Ha
($hoTOBOATAMYHU MOIYJIU. AJNTOpPUTBMAa MO3BOJISABA
aBTOMAaTHU3MPAHOTO Ch3AaBaHe Ha OMOIMOTEKa OT
¢doroBoaTanuHu Moaynu. bubnmnorekata moxe Aa
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paboTH CBHBMECTHO C QJITOPUTHMa ONKCAaH Ha
¢urypa 1, KOeTo MO3BOJIABA CH3JIaBAHETO Ha
KOMIUIEKCHU MOJENIM KOUTO IO3BOJISIBAT IIPELU3HU
CAMyJIallMM HAa MUKPOMBEPTOPU B KOHTEKCTa Ha
PEAITHO CHIIECTBYBAIHA MOLYJIH.
(2) CpaBHUTe/IeH aHAJIU3 HA TOMOJOTUM U3MOJI3BAHU
3a peaJiM3UPaHeTO HA MUKPO HHBEPTOPH.

B pamkuTre Ha TpoeKkTa € MPOBEIEHO
WU3CIIEIBAaHE PA3IIICKAAII0 CPABHEHUE MEXIY [BE
OT HaW-4eCTO H3IOJ3BAHUTE TOMOJOTUM YacT OT

MHUKpouHBepTopuTe. Ha 0a3a Ha KOMMIOTHpPEH
aHalM3 Cca CpaBHEHHWE TpaBUs M OOpaTeH
TpaHcOpMaTOpeH TpeoOpasyBarell C aKTUBEH

KJIamIl.

[IpeobpasyBarenu ca CpaBHEHU W3MON3BANKH
Molend  Ha  (OTOBONTAMYHM  MOIYIH.  3a
CpPaBHEHMETO Ca HM3TOTBEHH MoJieny Oa3upaHu Ha
nporpamuus npoaykt PLECS. T'enmepupan e u
MporpaMeH KoJl KOMTO MO3BOJIsIBA aBTOMAaTH3UpPaHe
Ha CUMYJIalluTe.

HampaBeHo e cpaBHeHHE pa3TIIEKAAIIO0
elleKTprdeckarta e(QeKTHBHOCT, HKOHOMHYECKaTa
e(eKTUBHOCT U 00IaTa PyHKINOHATHOCT.

Pa3paborennure Mojenu ca TpeicTaBeHd Ha

¢urypa 2 u durypa 3.

@ur. 2. PLECS mozen 3a cumysiaius Ha o0paTeH
TpaHchopMaTOpeH peodpa3yBaTel ¢ aKTUBEH KIIaMIl 3a
MHUKPO(OTOBOITANYHH HHCTAJIAIUH

Tt
st 3 o

LT T Ik

l’u 1 T

£

|

@ur. 3. PLECS mozen 3a cumMyianus Ha mpaB
TpaHc(hopMaTopeH peodpaszyBaTes ¢ aKTUBEH KJIaMII 32
MHUKpPO(OTOBOITANYHH HHCTAJIALUH

I11. HOJIYYEHHU PE3YJITATHU. U3BOIU
B pamkure Ha TmpoeKTa ca IOCTUTHATH
CIIEIHUTE HAYYHH PE3yJITaTu:

e Pa3paboTeH € crneuualu3upaH alrOpUTHM
3a UW3BIMYaHe Ha HHOpMAaUUs  OT
TEXHUYECKaTa JOKyMEHTalus Ha
(oToBONTAMYHN MOAYNIU. AJropuTbMa €
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TeCTBa, KaTo € W3NWTaHa HeropaTa
(YHKIMOHATHOCT.
e Ha 0a3za Ha amropuTbMa € U3BJICUEHA

uHpopmanus 3a Han 400 doroBonTaMUHU

MOJTyJIa.

e Ha 0a3a Ha u3BJIeYeHaTa HHPOPMALIHS Ype3
npujiarane Ha MpoueAypa 4acT — OT
HpCI[I/IIHHI/I Hn3cjIeaIBaHuA Ha CKuIla ca
peau3upanu MOJIEITN Ha
(oTOBONTAUYHUTE MOJYIIH.

e Pabotu ce o CbCTaBsIHE Ha
crelrain3upana ba3a JAHHH 3a
(GOTOBONTAMYHN MOAYJIM KOSTO MOXE Jia
ObJle  W3MOJI3BaHA 33  KOMITIOTBPHU

H3CIeIBaHNUs Ha MUKPOWUHBEPTOPH.
B pavkuTe Ha TmpoekTa ca TOJYyYeHH
CIICTHUTE PE3yJITaTH C IMPUII0KHA HACOUEHOCT.
e Pazpabortenu ca PLECS monenu Ha npaB u

obpateH mpeoOpa3yBaTel C aKTHBEH
KJIAMII.
e 3a cocraBeaure PLECS w™omenmun e

TreHepHUpaH EKBUBAICHTEH MPOTPaMeH KO/I.

e Ha 06a3za Ha wMozmenure € HalpaBeH
CpaBHUTEJCH  aHajiu3  MEXIy  JBeTe
TOIOJIOTHH.

IV. IYBJIMKALIUU IIPE3 2024 T'OJIHUHA,
CBBP3AHMU C ITPOEKTA

1. A. Marinov, K. Solenkov, Sv. Zahariev, Simulation-
Based Performance Comparison of Active Clamp
Forward and Active Clamp Flyback Converters for PV
Microinverter Topologies, Annual Jourrnal of Technical
University of Varna (Submitted)
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KOMYHHMKALIMOHHA CUCTEMA 3A MOHUTOPHUHT Yl AHAJTNA3 HA
MMPOU3BOJIUTEJIHOCTTA HA IP BASUPAHA MPEKA
(PE3IOME)

COMMUNICATION SYSTEM FOR MONITORING AND ANALYZING THE
PERFORMANCE OF AN IP-BASED NETWORK
Project Leader Assoc.Prof.PHD Todorka Georgieva

Abstract: In the realm of network performance analysis, new innovations are emerging
that focus on converged networks (data, voice, and video). This prodject aims to explore
the concept of performance analysis broadly, with a particular emphasis on IP networks.
Focusing on the observation of packet loss, bandwidth, and packet inter-arrival time
(also known as packet interval) on selected VoIP audio codecs under different network
load conditions. Results show the different types of QoS, methods of measurement and
evaluation of results, key system-level factors affecting QoS, and how they influence
the performance of the system will be defined.

Keywords: QoS, IP Network, Performance, VoIP, MOS

KumrouoBu nymm:KauectBo Ha yciyrata, IP mpexa, I[Ipoussogurennoct, VolP, MOS

PhnkoBoauTes Ha npoekTa: aou. A-p k. Togopka ['eoprueBa

PaboreH K0JIEKTHB:

1. wumx. Bnagumup BuueB — nokTopasT

N3PA3XO/IBAHU CPEJACTBA — 709,21 aB.

I. BbBEJIEHUE

3a Ja ce OCUI'YpH BHMCOKOTO KauyeCTBO Ha
npeaoCTaBAHUTE KOMYHHUKAIIMOHHH YCIYTHM Ha
MOTPEOUTENNTE, € HEOOXOIUMO IOCTOSIHHO Jia Ce
Ha0JIl0/]aBa Ka4ueCTBOTO Ha paboTa Ha MpexoBara
nHppPACTPYKTypa, MpeHacsma Ttpaduka. 3a aa ce
OCHUTYpH KadecTBOTO Ha paboTa Ha Mpexara Ha
HY’)KHOTO HHBO, € HEOOXOIMMO Ja ce€ OIEeHHU
KayecTBOTO Ha (YHKIIMOHUPAHE Ha OTACIHUTE
CerMEHTH W €JeMEHTH Ha MpekaTa 3a MPEeHOC Ha
notpeduTencku Tpaduk. IlomBaHeTo Ha EAVMHHHU
METOJM W MHCTPYMEHTH 32 OIIEHKAa Ha Ka4eCTBOTO
Ha paboTa Ha Mpe)kara IMO3BOJISIBA Ha OMEPaTOpUTe
MTOCIIEZIOBATENTHOCT B TOMyUEHHUTE PE3YITATH.
II. OBOBIEHA ITIOCTAHOBKA

MperxoBara KOHGHUTYpAITUs Ce ChCTOU OT JIBE
KOMYHHUKAIIMOHHH KpaiHu Toukw, 192.168.0.211 u
192.168.0.213, Bcsika OT KOHTO € 00Opy/BaHa ChC
cnenmanusvupan codryep 3a cumyiupane Ha VolP
obaxpauwusi, dur. 1.

Trixbox VeIP PBX
192.168.0.200 HUB

-
192.168.0.202
SWITCH 2

Linksys SPA921
user 1001

. -
192.168.0.211

. -
192.168.0.212

152.168.0.214

®ur. 1. OnuTHA ITOCTAHOBKA
bsixa mpoBeneHu cepusi €KCIIEPUMEHTATHU
TECTOBE, IPU KOUTO I10 BpEME HA BCSIKO U3IIUTBAHE

ce WHUTIIIApaxa 100 VoIP 00aXxIaHus
€HOBPEMEHHO MeXAy KpaiHuTe Touku. Tesu VolP
o0axJaHusl TIPENICTaBIsIBAT OCHOBHUS Tpaduk, a
TEXHUTE TapaMeTpu CIy)KaT KaTo IMOKa3aTelH 3a
OIIEHKa Ha MPOM3BOJMTEIHOCTTA Ha MpexaTa. Ore
nBe Kpaitau Toukn, 192.168.0.212 n 192.168.0.214,
(dhyHkionupar karo reaeparopu Ha UDP tpaduk.
UDP TpaduksT € reHepupaH B IMaKeTH Ha CeKyHIa,
KaTro Bceku makeT e ¢ pasmep 1.5 kb. IIpoBencuu
0s1xa pa3TUYHH EKCIIEPUMEHTH C BBBEXJaHE Ha
pasznuaan HuBa Ha UDP Tpaduk, Bapuparty ot 0 10
50 000 makera Ha cexkyHma. YBemmdenust UDP
TpahuK BIHsAC HEOMAronpHATHO Ha MpexaTta,
BOJACMKM J0 cmag B KadyecTBOTO Ha VoIP
obaxmaHusATa. Te3n HapyImIeHHs OKa3axa CEPHO3HO
BB3JIEHCTBHE BHPXY BCUYUKH (QOS METPWKH, KOUTO
Osixa cwOupanm dpe3 codTyep 3a aHAIM3 Ha
MpekoBHS Tpaduk, uHCTanupan Ha 192.168.0.211
n 192.168.0.213. OcBeH TOBa ca CBBpP3aHH IBA
VoIP Ttemedhona Linksys SPA921, xomto ce
ynpasnsiBaT oT Trixbox PBX, mammpama ce Ha
192.168.0.200. AHanuzatop Ha HHCKO HHUBO Ha
naketd, wHCTanmupan Ha 192.168.0.202, cnbupa
JAHHW OT 002)XAaHUATa MEXKIY ABara TeredoHa.
Benukn exciepumeHTH OsXa TPOBEACHU C
U3M00J3BaHe Ha Tpu raacosu kogeuu: G.711, G.729
u iLBC 3a VoIP mnpemaBane c¢ mapameTpure,
nocoueHu B ,, Tabmuia 1°.
Tabmmma 1. [TapameTpu Ha KOmEIUTE

Kognex | ITakermzammsi, ms | YectorHa nenra, kbps
G.711 20 64
G.729 60 8
iLBC 30 13.3

I’Ip€3 C’B6I/IpaH€ W aHaJIu3 Ha CTaTUCTHUKHU 3a
MNPOU3BOAUTCIIHOCTTAa II0 BPEMC Ha MPEIKOBUTC
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cuMmynanuu Oe  OleHeHa
N30paHUTE ay 1O KOJCIH.

e(p CKTHUBHOCTTa Ha

IIL IMTOJIYYEHU PE3YJITATHU

3arybaTa Ha MakeTH € OCHOBEH (aKTop,
KOMTO BIIOIIaBa Ka4eCTBOTO Ha riaca. Pesynrarure,
npeacraBenn Ha ,,dur. 2 u ,dur. 3“ scHO
MoKa3BaT yBelMYeHHe Ha Oposi Ha 3aryOeHuTe
MAKeTH C HAMAJIIBAHETO HA YECTOTHATA JICHTA. .

r 70

60

50

a0

30

pcket loss, %

20

10

— 0
65 60 55 50 a5 40 35 30 25 20

bandwidth, kbps

@ur. 2. 3arybou kbM 4YecToTHa JieHTa, G.711

45
/ 40

S h
packet loss, %

8 7,5 7 6,5 6 5,5 s 45 4

bandwidth, kbps

@ur. 3. 3arybu kpM 4YecToTHa JieHTa, G.729

MOS crpio 6erme HabIIOMaBaH 10 BpeMe Ha
ekcnepuMeHTHTe. ToBa HH [aBa  CIEIHWTE
pesynararu Ha ,,dur. 4 u ,,dur. 5.

a5
4

3,5

2 N\
N\
\

25
8 2
= s

1

0.5

0

60 70 80 90

packet interval, ms

®wur. 4. MOS kbM MeX Ty IMakeTeH narepsai, G.729

45

4

3,5
3

\
\
2,5 \
\

MOs

2

1,5

1

05

o

30 40 50 60 70 80 a0

packet interval, ms

@ur. 5. MOS kbM Mex Iy nakeTeH naTepsai, iLBC
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TBil KaTO MEXIy MakeTHUAT uHTepBai - [AT
€ MpSKO TMOBIHSIH KaKTO OT 3ary0ara Ha IMakeTH,
Taka 1 OT IPETOBAPBAHETO, MOHUTOPUHIBT Ha IAT
MpeJocTaBs IEHEH W TO4YeH WHIMKAaTop 3a
IpeToBapBaHe HAa MpeXxara U 3ary0a Ha makeTu, 0e3
Jla € HEOOXOIUMO TUPEKTHO HAOIIOACHUE HA HUTO
emnoro. Bebmmuocr IAT mpeanara mo-oOmmpeH
W3TOYHWK Ha JaHHA 3a mnpoduiMpaHe Ha
IIPOU3BOAUTENHOCTTA HA I[P MpexxuTe B cpaBHEHHE
C TPaAWIIMOHHHUTE METOJAW, KOUTO ce (OoKycHpar
€IMHCTBEHO BBPXY 3arybaTa Ha TMaKkeTH WIH
3aKbCHEHHUETO.

IV. IYBJIUKAIIUU TIPE3 2024 T'OJAUHA,
CBDBP3AHMU C ITPOEKTA

1. “Behavior of VoIP Traffic QoS Metrics in Loaded
Networks”, V. Vichev, T. Georgieva, 32nd National
Conference with International Participation "Telecom
2024", November 21 - 22, 2024

2. “IP Network Performance Analysis in VolP
Environment”, V. Vichev, T. Georgieva, International
Conference  AUTOMATICS AND INFORMATICS
2024, October 10 - 12, 2024

3. “Behavior of Voice Codecs QoS Metrics in the IP
Network Overload Zone”, V. Vichev, T. Georgieva,
International ~ Conference =~ AUTOMATICS  AND
INFORMATICS 2024, October 10 - 12, 2024
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CTPYKTYPA U CBOMICTBA HA HABAPEHU OBPA3IM OT HEPBKJAEMA
CTOMAHA C JOBABBYEH MATEPHAJI OT AJTYMHWHHWEB EPOH3
(PE3IOME)

STRUCTURE AND PROPERTIES OF SURFACE LAYERED STAINLESS STEEL BASE
METAL SAMPLES WITH ALUMINUM BRONZE
Project Leader Assoc. Prof. PHD Plamen Petrov

Abstract:

Bimetallic materials have received significant interest, as they find

application for classical materials in new areas of application or increase the operational
durability of traditionally used ones. Bimetallic construction saves on expensive
materials. The effect is especially glam in the repair and restoration process.
Keywords: Bimetal, aluminium bronze, binary alloy Cu-Al

KarouoBu xymu: bumeran, aimymunueB Opons, OnHaprara crutas Cu-Al

PonkoBoauTes Ha npoekTa: aou. A-p k. [lnamen [leTrpos

Pa0oreH K0JIEKTHB:

1. pou. a-p unxk. SIpocnaB AprupoB-pbKOBOJUTEIN Ha JOKTOPaHTa

2. umk. Hukonait BriueB — qokTopanT

HN3PA3XOJABAHU CPEICTBA - 2992,20 8.

I. BBBEJEHHUE

IIpoekTonpeioKeHueTo e oT
npHopuTeTHaTa O00NaCT Ha HOBH MaTepHaldl |
TEXHOJIOTI'UHU. bumeranmauTe Marepuain ca
MOJIyYHJIM 3HAYUTCJICH MHTEPEC, T.K. HaMupar
MPUIIOKCHHUE Ha KIIACHMYCCKUTE MaT€praii B HOBHU
o0rmacTh Ha TPHIOKEHHE WM  yBelIW4aBaT
eKCIlIoaTallMOHHATa U3JPBKIUBOCT Ha
TpaJULIMOHHO U3Noi3BaHuTe. [Ipuunnara 3a ToBa e
[IOCTUT@HETO Ha MHOTO J00Bp KOMILJIEKC OT
cBoiicTBa. JIOIMBIHUTEIHO MKOHOMHYCCKHS €(EeKT
OT Ta3H TEXHOJIOIHA C€ OYaKBA Ja € MHOTO I'OJISIM,
[OHEeXE NpU U3rPAKIAHETO Ha OUMETaIHU
MaTepuald ce CIECTsBa OT CKbIM MaTepHalH,
KOUTO ce M3Moi3BaT mecrennBo. OcoOeHO Korato
CTaBa BBIPOC 32 PEMOHTHO BB3CTAHOBUTEJICH
Mpollec NpU KONTO MoJAMSIHATa HAa MallIMHEH JeTai
C HOB TaKbB UMa T'OJISIM HKOHOMHYECKH E(EKT.

bunapuara crutaB Cu-Al e um3BecTHa KaTo
alymMuHueB OpoH3. B mpakTtukara ce u3mom3Bar
KOMIUICKCHH ~alyMHHUEBH OpOH3HM, KOHMTO C€
o3HauaBat ¢ obmara ¢popmyna Cu-Al-X, kpaero X
= Fe, Ni, Mn, Be, Co, Si u Sn. Te3u cniaBu ce
XapaxkTepu3upar c BHCOKa SIKOCT,
HU3HOCOYCTOMYUBOCT M YCTOMYMBOCT Ha KOPO3US B
arpecuBHH CpeAu, BKIIOUUTEIHO MOopcka Boga. Eto
3amo  Te3su  OpoH3M  ca  NPeNnoYUTaHH
KOHCTPYKLMOHHM  MaTepuald 32  Pa3IuyHH
NPUJIOKEHUS: 3BOHM KoJena, Taikh, BOAAYH,
KOpIIyCH W YIUTBTHEHUS BBB BEHTWIM U IIOMIIH,
BTYJKH, OyTana, TppOM 3a oduiopHU MiIatdopmu,
KOpaOHU ABWrareny, KopaOHH BHTIA, €JIEMEHTH B
OpbKeiiHaTa TNPOMHUIUIEHOCT M  BTYJKH 32
IUTB3Tallll  Jlarepd, KOWTO ca CBBP3aHH C
MeXaHHUEH yAap U LUKIMYHO HATOBAPBAHE.

II. OGOBUIEHA ITOCTAHOBKA

OT TmpoBeJCHUTE U3CIEJBAHUS OTHOCHO
pasTieKAaHWs METOA 3ajMBaHe Ha Bal C
ATyMHUHUEB OpOH3, Ca aHATM3UPaHH W YTOYHEHU
(dazoBuTe  MapTEH3UTHH  TpaHchopManuu |
JTUQY3MOHHU TPEBPBIIAHUS TIPH  PANIUIHUTE
TEPMHUYHU 00pabOTKH.

IMpoextupana e u pa3paboTeHa yCTaHOBKA 3a
3alMBaHe Ha BaJIOBE U OCH C alyMUHHEB OpOH3.

Bax za sanueane HEopied]

JennTensa papHHEA

Otsop3a
3anveaHe

Paborna s0Ha JleskoBa 30Ha |

o Pt »‘
®ur.1. YcTaHoBKa 3a 3ajMBaHE Ha BAJOBE U OCH C
aTyMUHUEB OpOH3

[IpuroTBena e miaaBka OT aJyMHHHEB OPOH3
(cecTaB MemHM TUIACTUHM M YHCT alyMHHHEB
mpokar) u croreHa B trent [IEI" 7, remneparypa Ha
sanuBa”e 1100°C. OnpeneneH € XUMUYHUS ChCTaB
Ha T1aBkara (tabm.1)

Tabanua 1. XuMHYeH ChCTaB Ha IUIABKATA
Cu Al Fe Mn N1 Pb Zn

866 110 | 0175 0.02 | 030 | 0.05 | 0005
Si | Sn | Mg | S P
1.04 | 0.005 | 0.008 | 0.002 | 0.0030

[ToaroTBenn ca mpoOH OT MWIMHIPHYHA
(hopma Ha cTomaHa momobOpsieM kiac (cromana 45)
W 3aiTa CbC CIUIaB OT alyMHUHHEB OpOH3.
EKCIIEPUMEHTAIHOTO 3aJMBAaHETO € MPOBEACHO B

37



MMPOEKTU ®MTHAHCHUPAHU LEJIEBO OT JJbPXKABHIS BIOJKET TY — BAPHA, 2024 r.

NpEABAPUTECIHO MOATOTBCHA HUWJIMHAPWYHA (bopMa
C BBTPCUICH OTBOP KBACTO CC 3aj1ara Bajia.

@ur.2. [NonyyaBane Ha 3aysTa Mpoda, a/3auBaHe
Ha mpoOara, O/cien 3ainuBaHe, B/ CTPYroBaHe,
r/mpoba 3a CTPYKTYpPeH aHajiu3 M MEXaHUYHH
XapaKTePUCTHKU
[Monyyenute mpobu ce moamaraT Ha
TepMuuHa  o0OpaboTka 3a  ompeneisHe  Ha
ONITUMAITHH PabOTHH XapaKTEPUCTUKHU (CTPYKTYPHHU
u Mexannduu) (ur.3.).
T,°c]
| Apd .

| / , Mos

rl Hﬂ ) 'f np4
Np.3

®ur.3. O3HayeHUs Ha TPOOHTE:
1 — cren 3anmmBaHe Ha Ipobara
2 —3akanes Ha 920 °C
3 —3akaneH + orBbpHatr Ha 200 0C 3a 3 h
4 — 3akanen + orBppHaT Ha 300 0C 32 3 h
5 —3akaneH + orBbpHat Ha 400 0C 3a 3 h
6 — 3akazneH + orbpHatT Ha 500 0C 3a 3 h

I11. HOJIYYEHHU PE3YJITATHU. U3BOIU

Ot npoBeneHusl EKCIEPUMEHT 3a 3aIMBaHE Ha Ball
oT moxmoOpsema cromaHa 45 c¢bCc cmiaaB oOT
TyMUHUEB OPOH3 C XUMHUUYEH ChCTAB MPEICTABEH B
tabmuma 1., ca moy4eH! pe3yNITaTd 10 OTHOLICHHE
Ha MUKPOCTPYKTYPa U MEXaHUYHU XapPaKTEPUCTUKU

(MHKPOTBBPAOCT).

N3BOJU:

1.Cnen 3aMBaHe Ha CTOMaHEHHMS BaJl C aTlyMHUHHEB
OpoH3 ce TOjdy4aBa XOMOIEHHA JEHIPUIHA
CTPYKTYypa.

2. Cnen TtepmoobpaboTka (3akansBaHe) ce
mojydaBa IO TBBPJ M HW3HOCOyCTOW4YHMB [

MapTCH3UT.

T.h
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®ur. 4. MuKpocTpykTypa B 30HaTa Ha 3aJsTHs
Opons, a/ nmpoba 1 3ansTa crpykrypa, 0/ mpoba 2
3ansTa 1 3akaneHa ot 920°C

*HV0.05

3akaneH 920°C

OTJIAT

npoda
16

0.2 0.4 0.6 0.8 1 1.2 1.4

@ur. 5. I3MepeHr MUKPOTBBPAOCTHU 0 Bukepc
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OLEHSIBAHE HA CTABMUIHOCTTA HA MAIIMHHHA OIEPAIIAM YPE3
CTATUCTHYECKHU NOKA3ATEJIU
(PE3IOME)

STABILITY ASSESSMENT OF MACHINING OPERATIONS BY STATISTICAL
INDICATORS
Project Leader: Prof. Stoyan Slavov, PHD

Abstract: Product quality and operational efficiency are of critical importance in the
machine manufacturing industry. The stability of machining operations ensures that
product requirements are being met. This paper presents a framework for assessing the
stability in CNC machining operations, by utilizing frequency domain analysis on
measurements, taken with a 3-axis accelerometer, in real time. The goal of this study is
to identify dominant frequencies in the signals, taken during different machining states,
to extract useful information about the correlation between the change in the energy
characteristics of machining vibrations and operational stability.

Keywords: machining, vibrations, accelerometer, stability
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I. BbBEJIEHUE

CpBpemMeHHaTa MAaIIMHOCTPOUTEITHA
WHIYCTPHA € U3MpaBeHa IpeJ] HEYMOPEH CTPEMEX 3a
noJo0OpsiBaHe Ha MPOIYKTHUBHOCTTA Ha
TEXHOJOTHYHUTE TPOLIECH M KadyecTBOTO Ha
KpaitHute uzgenus. Ilpe3 moclieTHUTE TOAUHU, C
pPa3BUTHETO Ha JUTHUTATHUTE TEXHOJIOTHH, Ce
Halbm0jaBa HapacTBaHE HA WHTEPEC, B HAYYHHTE
cpelw, 3a UHTErpUpaHe Ha Pa3IUYHU CHUCTEMH 3a T.
Hap. ,,MOHUTOPHUHT" Ha TEXHOJOTHUYHH OTIEpaIiH, C
IeJT ClIe/IeHe Ha CTAOMITHOCTTA Ha MPOIECUTE.

ITo Bpeme Ha cOXXHUSA POIIEC HA MEXAHUIHA
00paboTka ca TeHepUpaHH MHOXECTBO CHEPTHHHH
CUTHAJIH, KOMTO ChIBPIKAT MOJIe3Ha HHGOPMAIIHS 3a
CHCTOSIHHETO Ha Tpolieca. B Hamm mHU, pa3BuTaTta
CeH30pHa TEXHHKA, II03BOJIIBA CJENIEHETO Ha
TeHepUpPaHU: CHIIM Ha psi3aHe, BHOPO-yCKOPEHHS,
aKyCTUYHH €MHCHH, TEeMIIepaTypHH KoJjeOaHus,
rOJIEMHHA Ha TOK Ha 3a/IBIKBAII] €JIEKTPO-IBUTATEI
U 1p. Bepxy W3BemeHUAT cuTHAN, Morar na Obaat
MIPIJIATaHd Pa3IMYHU TEXHUKH 3a OMpeelissHe Ha
HETOBHTE  XapaKTepUCTHKH BBB  BpPEMEBara,
YecTOTHaTa W BpeMe-yecToTHaTa obOmactu. B
TIOCIIEIHUTE TOJUHY CE€ HAONFO/IaBa KOHIIEHTPAITUS
Ha Hay4deH WHTEpeC B I[IOCOKAa H3ydaBaHe U
W3CIeIBaHe Ha TE€3W CHUTHAIHU XapaKTEPUCTUKH, B
ThpCEHE Ha CKpuTa B TaX wuHpOpManusa 3a
CBhCTOSIHMETO Ha TEXHOJOTMYHMTE mpouecu. [1] Ot
0coOeH WHTepec TMpejAcTaBiIsiBa oOpaboTkaTa W
aHalM3a Ha MEXaHWYHU TPENTeHUs, TeHEPUPaHU B
cucTeMaTa MHCTPYMEHT-3aroTOBKa. [2, 3, 4]

MexaHWYHHTE TPENTEeHUs, TEHEpUPaHU B
cucreMara WHCTPYMEHT-3arOTOBKa, Ca CII0)KHO
siByieHue. Te ce kaTeropu3upar B JIBa OCHOBHH BHUJ1a
— TIPUHYACHH W CaMOBB30YXJalld ce BUOpauuu.

[Ipunyneante BUOpaluu ce TMPOSBSIBAT, KOTraTto
CUCTEMara € 1101 BBS}IGﬁCTBI/ICTO Ha BbHIIHA
MepUoINIHA cua. Or  gpyra CTpaHa,
pEereucpaTuBHU, q)pI/IKIII/IOHHI/I N TEXMOMCEXaHUYHH

TPENTEHUA ca KJIaCHU(UITUPAHT Karo

CaMOBB30YKIaIM ce BHOparuu. 5]

Lenra Ha HACTOAIOTO W3CIEABAHE €
pa3paboTBaHE Ha METOAWKA 3a AaHaJU3MpaHe Ha
YECTOTHHS CIIEKThD Ha W3BJICUCHH CUTHAIM Ha
BUOPO-yCKOpEHHUs, C TIIOMOINTa Ha TPHOCEH
nue3oenekTpuyueH akcenepomersp. OT WHTEpec €
OTpEeAENTHETO Ha TPOM3X0Aa Ha  OTIACIHUTE
JOMHUHAHTHH YECTOTH, B TPOIEC Ha pa3IndHU
TEXHOJIOTHYHHU 00paboTKH, KaTo CTPYTOBa, (ppezoBa
1 TIOBBPXHOCTHO TiactmaHa aedopmartus (ITI1).
brpaema men Ha M3cienBaHETO € CTaTUCTHYECKaTa
00paboTKka Ha JOOMTHTE pE3yNTaTH, B THPCEHE Ha
B3aMMOBPB3Ka MEXIy MpOMsHATa Ha YeCTOTHATa
KapTHHA Ha CHTHAJINTE ¥ HACTHIIBAIIIUTE IPOMEHH B
CHCTOSTHHETO Ha Iporieca Ha 00padoTKa.

II. OBOBIEHA ITOCTAHOBKA

Pazpaborenara meroanka 3a u3cienBaHe Ha
CUTHAJNTE Ha BUOPO-YCKOPEHHUS € H3JI0XKEeHa B
HSIKOJIKO CTBITKH:

1. U3Bnmnyane Ha CHUTHATM Ha BUOPO-YCKOPEHHS
MpH CTPYroBaHEe Ha JAETailiy, ¢ MOMOIITa Ha
TPUOCEH MHE30eIEKTPUICH aKCEIePOMETHP;

2. 3apexnaHe Ha W3BJICYCHUTE JaHHU B JUTHUTAITHA
cpeJa W TOATOTBSHETO KM 3a TIOCIeIBaIia
00paboTKa, Ype3 IMpeMaxBaHE Ha IOCTOSIHHO-
TOKOBaTa KOMIIOHEHTA;

3. OmpenensHe Ha YECTOTHUTE XaPaKTEPUCTUKH Ha
CEeTMEHTH OT CHUTHAINTE, KOWTO OTrOBapsAT Ha
OTJETHU IPOXOJH, M3MOI3BAUKN aJTOPUTHM 3a
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ONpE/eNITHE Ha CIEKTpajHaTa IUIBTHOCT Ha
MOIIIHOCTTA, [0 METO/a Ha Y eIy,

4. V3non3BaHe Ha AITOPUTHM 3a WU3BIMYAHE Ha
JOMMHAHTHHTE 4YECTOTH OT CHEKTPUTE Ha
CHTHAIUTE U COPTHPAHETO UM IO HU3XOJSII Pejl
Ha MHTCH3UTETAa MM, C LN MPOBEXKIAHE Ha
MOCJIC/IBAIM METOIMKH 32 MOHUTOPHUHT;

5. IlpoBexgaHe Ha KpbCTOCaHA KOXEPEHTHOCT
MEXIy CUTHaIuTe 1pu  o0paboTka, 3a
ONpE/ICNITHE HA YECTOTHO CXOJCTBO MEXKIY
BUOPO-YCKOPCHUSATA B PA3TUYHUTE OCH.

II. IOJYYEHU PE3YJITATHU. U3BOAU

[TpoBeneHn ca eKCIIEPUMEHTAIHU OIMHMTH 3a
cTpyroBa o0opabotka Ha nByoceH CNC cTpyr Mojen

CT 201, cbc cucrema 3a LITY: FANUC 0i — TC-

Mate. BuOpo-yckopeHusita 3a U3BMEPEHHU C TIOMOIIITa

TPUOCEH MHE30€JIeKTPUYICH aKceIepoOMETHP

Chengtec CT1010SLPF mv/g. Usnon3saHusar

npeoOpasyBaren Ha JaHHUTE € TpU KaHaineH Sound

and vibration module NI 9232, 102.4 Ks/s/ch, 24 bit.

W3pbpiileHn ca HIKOJKO CTPYroBH 00pabOTKU

BBPXY aTyMHHHEBa 3aroToBka 7075 ¢ muametsp @18

mm, KaTo eIHa OT TSX € 00CThpraaiia ¢ JbpiKad Ha

pexenmus nHCTpyMeHT AKKO SVICR 2525 M16 n

pexema wiactuia VCMT 160408 (dur. 1).

- % \n>.

@ur. 1. 3mepBatenHa ycTaHOBKA.
Ha ¢wurypa 2 e mamgeH curHam OT IBPBH
MpOXoJa Ha OOCTBPrBaHE MW CHOTBETHATA MY

CIICKTpaJIHA ILTBTHOCT.

Bubpa-yckopenua - ¥

000 5000
ecroTa [Hz]

[ 2000 4000 10000

@ur. 2. I3mepenn BUOPO-yCKOPEHUS U N3UHUCIICH
YECTOTEH CIEKTHP 110 0C Y, 32 IIbPBU MPOXO. Ha
oOCTBprBaHe.

OT 4YecTOTHUTE CIHEKTPU Ca HU3BEACHU
JOMUHAHTHUTE YE€CTOTH, COPTUPAHU U TPYyHNUPaHU
0 OCH, 3a Mo-JiecHa Objena oopadoTka (tadim. 1).
CenekTupaHu ca 4YEeCTOTH, YUUTO aAMIUIMTYIU B
cnekTbpa mnpeumasar 10% oT ammumTynata Ha
Hali-BHCOKAaTa YeCTOTa.
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Tabmuma 1. JJoMHHAHTHA 9€CTOTH Ha CHTHAJI HA BUOPO-
CKOpEHWS MTPH IIPEeX0]] 00CThpPrBaHe

Mpoxopa 1 Mpoxopg 2 Mpoxopa 3
Z [Hz] Y [Hz] Z [Hz] Y [Hz] Z [Hz] Y [Hz]

8719 1759 8719 1759 8719 1759
1759 2879 1759 879 1759 879
8239 1999 8239 2799 8239 5759
7599 879 2799 7999
2799 2079 2079
2079 7999 9119

2799

[IpoBeneH € NONBIHUTEIECH CPaBHUTEIECH
aHaJM3 MEXAy CUTHAIUTE OT JABETE OCH, KaTro ¢
YCTaHOBEHO, Y€ KMa 3HAYHUTEIHO CXOJICTBO MpPH
roJsiM Habop oT xapMoHHUIU. CpeTHUTE CTOWHOCTH
Ha  KPBCTOCaHa  KOXEPEHIUs, 3a  TpUTE
MOCIIeI0OBAaTEeNTHU MPOX0/a, ca pecrekTuBHO: 0.624,
0.622 1 0.633.

IV. IYBJIUKAIIUN TIPE3 2024 T'OJAUHA,
CBBP3AHMU C ITPOEKTA

Slavov. S, Valchev G, “Frequency analysis of cutting tool
vibrations in CNC turning”, Annual journal of Technical
University of Varna, (2024), (nox neyar)
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INVESTIGATING THE APPLICATION OF ARTIFICIAL INTELLIGENCE METHODS FOR
RECOGNIZING AND CLASSIFYING THE TYPE OF REGULAR RELIEFS FORMED BY
SURFACE PLASTIC DEFORMATION
Project Leader: Prof. Stoyan Slavov, PHD

Abstract: The goal of the project was to develop a methodology and setup for capturing
digital images of regular reliefs (RR) obtained through surface plastic deformation (SPD)
of different types and to train a neural network for automated recognition and
classification of nine classes of regular reliefs.

Keywords: automatic classification of regular reliefs, regular reliefs, machine learning,

neural networks, surface plastic deformation
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MallMHHO OOy4YeHWe, HEBPOHHH MpPEXH, aBTOMaTHYHA KiacH(HUKalUs Ha PEryJspHU

penedu

PbkoBoauTen HA npoekTa: npog. a-p nnxk. Crosan Iumurpos Ciasos

Pa0oTeH KOJIEKTHB:

1. unx. Jlrobomup Cu bao [leiinsto Ban — nokropant

N3PA3XO/IBAHU CPEJACTBA -2919,29 as.

I. BBBEJJEHUE

[ToBbpxHOCTHATAa IUTACTUYHA JAedOopManus
(TITTT) mo3eossia opmupaHeTo Ha cHeHU(PUUHU
MUKpopenedu ¢ YHUKaJTHH XapaKTEpPUCTHKH, KaTo
rojJeMy pajuycH Ha 3a00isHe, MajJKd bIVIM Ha
HaKIOH Ha Npodmiia U TOJNEMH CTBIKH MEXIY
BBPXOBETE Ha M3JaTHHUTE. Te3U XapaKTEepPUCTHUKH,
ocobeHo mnpm BuOparmonHo IIIIJI, Bomat mdo
3HAYUTENIHO [T0JOOPEHNE HAa KOHTAKTHUTE CBOMCTBA
Ha  IOBBPXHOCTHTE,  KAaro  TPUOOJIOTHMYHH,
OTpaXXaTeJHU U XUAPOIUHAMUYHU.

Brsrupexun maOTOOpOiiHATE ipeauMcTBa, TTI1]]
BCE OII€ HE € ULIMPOKO paslpoOCTPaHEHO B
MIPOU3BOJICTBOTO, TJIABHO IMOPaAXd OTrPaHUYEHUITA
Ha TPaJULMOHHUTE METAIOPEXKEIH MAallUHU C
pbuHO ynpasieHue. C HaBIM3aHETO HA MAIIWHU C
uudpoBo-nporpamuo  ynpaenenne (LIIY) wu
CAD/CAM  cucremu, ce  OTBapsAT  HOBH
BB3MOKHOCTH 332 aBTOMAaTH3HPaHO (OpMHUpaHE Ha
mukpopenedu upes [T/,

3a na ce Baenpu 1/ B cpenHocepuitHOTO U
€IPOCEPUITHOTO IPOU3BOACTBO, € HEOOXOIUMO Ja ce
pa3paboTAT epeKTUBHU METOIH 32 aBTOMATU3UPAHO
pasno3HaBaHe Ha MOJTyYEHUTE penedu.
WzkycrBenust wuHTenexkt (MW) w  wmammHHOTO
o0ydeHue ce ouepTaBar KaTo 00eIIaBally pereHus
B TOBa OTHouIeHHe. Upe3 ch3naBaHe Ha OOMIMpHA
0a3a maHHM OT M300pakeHus u oOyudenne Ha MU
MOJIENTM, MOXKE Ja Cce€ TIIOCTUTHE HaJEKIHO
pasno3HaBaHe Ha Pa3M4YHU BUJOBE MUKpopenedu

3a ma Opae oOydyeHa HEBPOHHA Mpeka 3a
K1acudupane Ha n3o00paxeHusTa Ha
Mukpopenepure, Ha 0Oa3a m00OpHTE NPAKTUKA B
obnacTTa Ha MAaITMHHO 3pPEHHE, ca HEOOXOIUMH
CTOTHITN Ha OpOii N300payKEHUS 3a BCCKHU €IIMH KJIac.
B xoukperHus cimydaii mma 8+1 kiaca, MO KOHUTO
TpsiOBa aa ObAaT Kiacu(UIUpaHUd W300pakeHUsATa
Ha PMP, cro0pa3sBaiiku ce ¢ 1oOprTe MPaKkTUKH, 01
omro HeoOxoammo  Ommzo 900  pazmuyHH
n3o0paxkenuss Ha PMP ma 6wsmat 3acHetn. C ormen
Ha TPYAHOCTTa IpPH CH3AABAHETO HAa TaKUBa IO
pa3mep 6a3u OT JaHHU, IOPAAU OTPAHUYEHOCTTA OT
(hakTOpH Ha 3acCHEMaHETO KOHUTO MOraT na Obaar
KOHTPOJIMPaHU 32 IIOJIy4aBaHETO Ha Pa3IWYHU
n300pakeHns Ha KiIacupumupanure penedu, B
PaMKHTE Ha MPOEKTA € Bh3IPUET MOAX0M, U3BECTEH
kato "TpaHcdepHo 0OydeHune". C MpUIIOKEHNETO Ha
TO3M IOAXOJ € TIOCTUTHATO ChbKpallaBaHe Ha
pasmMepa Ha HeoOxomuMmaTa 0Oa3a OT MJaHHU M0
pa3mepu ot nopsabka Ha 100 uzobpakenus. C To3u
NOOXOX € IIOCTUTHAaTa BHCOKA TOYHOCT HAa
KIacu(UKaIys, U3I0I3BaiKN Maika 0a3a OT JaHHH.
3a nenmure Ha TpaHchepHOTO OOyueHue Osxa
pasriefaHd pasiyHU NPEABAPUTEIHO TPEHUPAHH
HEBPOHHM  MpEXH  3a  pas3lo3HaBaHa  Ha
M300pakeHus, KaTo cien mperiiena Oerre u3dOpaHa
kato 0aza 3a TpaHcepHOTO OOydeHHE MpekaTa
CIFAR-10. Apxutektypara Ha MpexaTa € 6a3upana
Ha OJIOK CBIpalJeH OT JABOMHO MOBTOPEHHE Ha
KOHBOJIFOLIMOHEH CJION U CJIOH 32 HOpMaJIM3UpaHe Mo
napTuaa, KOETO € MOCIEABaHO OT 00eAWHHUTENEH
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CIIOH M CJIOH 3a IeaKTHBHpaHe HAa HEBPOHH MOJENA.
To3u Onok ce momTaps Tpu mwbtu. Clen TO3U
ocHOBeH 070k B HeBpoHHata Mpexka CIFAR-10 nma
OJIOK CHCTOSIII C€ OT CIUIECKBAIIl CJIOH, ITOCIIeABaH OT
HOpMalM3UpaHe Ha  MapTuaaTa, cJIod  3a
JICaKTHBUpAaHE Ha HEBPOHU M 3aBBPIIBA C ILTBTCH
CJIOM, 4Ype3 KOWTO c€ CBbp3Ba HU3UMCIIEHAaTa OT
Mpexara BEpOSITHOCT 3a JafeHO HM300paKeHHe aa
MoTaIHE B €THA OT KJIACU(UKAIIUUTE,

B pamkuTe Ha TIpOCKTa € H3BBPIICHO
TpaHcepHO O0yUYCHME W3IMOJI3BAKUM OCHOBAaTa Ha
HeBponHata mpexxka CIFAR-10, xaro mnocnmemHwus
OJI0K € 3aMEHEH ChC Ch3AaICH OT KOJIEKTHBA OJIOK 32
knacuduipanero Ha 8+1 kimaca PMP.

II. OBOBLIEHA MOCTAHOBKA

3a pealM3UpaHETO Ha LEIUTe U 3aJauuTe Ha
IIPOEKTA, € Ch3/1a/ieHa EKCIIEPUMEHTalIHA yCTaHOBKa
c nannuHara B kategpata CNC ¢pesza HAAS TM-1
c KosiTo jga Moxe nga ce dopmupar PMP mo

paBHMHHM TOBBPXHMHH. 3a Jla ce 3acHemar
n300paxeHus Ha MOJTyYCHUTE PMP,
HEMOCPEACTBEHO clieq oOpaboTkara MM Ha
MaliMHaTta, €  Ch3IaJcHa  EKCIIepPUMEHTAIHA

YCTaHOBKAa C MPHUI00HMTaTa IO MPOEKTa TEXHHKA

(dwur. 1).

Ilnaura =a
N caKpenEAHe

SacHeMaHH
obpasnn

Ilonapusupan
hHITLE

@wr. 1. 3akpeneHara kamepa 110 BpeMe Ha 3aCHEMaHe Ha
M300pakeHNs 32 MOITBJIBaHE Ha 0a3aTa OT TaHHH.
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C Ta3u ycTaHOBKA ca CHETU M300paKCHUS Ha
penedure, Karo cCiIex  TOBa Cca  aHOTUPAHU
(TpynupaHu 1o KJacoBe) 3a Jia MOXeE Ja TOCTyXKaT
3a 00YYCHUETO Ha HEBPOHHATA MpEXKa.

1. MOJYYEHU PE3YJITATHU. U3BOAU

Cnen cHemaHeTOo Ha H300paKeHHS Ha
penedure, KakTO W aHOTHUPAHETO WM,
MoauQUIIMpaHaTa HEBPOHHA Mpexa, Oerre o0ydyeHa
Jla pas3no3HaBa pa3nu4yHuTe BuAoBe PMP kato
JocturHa 6mm3o 98% npaBwiHO KiacuduEpane Ha
penedure.

OOydeHaTra HEBPOHHA MpeXa € CIocoOHa Jia
KJIacuuIrpa 3acHeMaHu penedu, KaTo ToBa MOXe
Jla TIOCIIyX U 3a KOoHTpoJs Ha mpoueca [IIT[, xarto
cliemy 3a TOBa JailM Mpolieca MPaBUIHO Ch3JaBa
penedu OT MOAXOAIINS THIL.

IV. IYBJIUKAIIUU TIPE3 2024 T'OJAUHA,
CBDBP3AHMU C ITPOEKTA

1. S. Slavov, L. Van, "An Investigation into the
Application of Convolution Neural Networks for the
Classification of Regular Reliefs on Surfaces Formed by
Ball Burnishing Process," Annual Journal of Technical
University of Varna (mox neuar).
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KAYECTBO HA KPAWHUWS IPOTYKT
(PE3IOME)

QUALITY OF THE FINAL PRODUCT
Project Leader Assoc. Prof. Tanya Avramova, PhD Eng.

Abstract: The purpose of the project is to develop a methodology and a mathematical
model that can systematically evaluate different technological processes and that can
cover "n" number of set criteria, through which a quantitative analysis can be performed
and the rational one among the considered technological processes can be selected. In
order to evaluate the technological processes, experimental workpieces and measuring
equipment are provided to investigate the parameters of the quality of the workpieces
produced by the technological processes evaluated. The methodology and mathematical
model approbated can find application both in large production enterprises and in
smaller ones working in the field of mechanical engineering.

Keywords: algorithm for evaluation of technological processes, mathematical model
for evaluation of technological processes, parameters of quality, technological process
Knro4oBu Jymu: ajqropuThM 3a OIIEHKA Ha TEXHOJOTHYHU MPOIECH, MATEMATHYCCKH

EVALUATION OF TECHNOLOGICAL PROCESSES BY USING PARAMETERS OF

OIEHKA HA TEXHOJIOI'HMYHU ITPOLHECH ITOCPEACTBOM ITAPAMETPUTE HA

MOJEI
TCXHOJIOTMYCH ITPOIEC

3a OHLCHKa Ha TEXHOJOIMYHU MPONCCH,

napamMeTpu Ha KadeCTBOTO,

PbkoBoauTEN HA MPOEKTA: 101. 1-P UHIK. Tauna ABpaMOBa

Pa0oTeH KOJIEKTHB:

1. mou. n-p unxk. Jlumka Bacunesa, kat. TMMM

2. unx. Teonopa IleneBa — nokTopanTt, kat. TMMM

3. Bspa lumutpoBa — cTyneHT, cneu. KTM, kat. TMMM
4. Wnxep Hem3artoB - cTyzneHT, crer. KTM, kat. TMMM

HN3PA3XOABAHU CPEJACTBA —3000,00 s1s.

I. BBBEJJEHUE

[IpoexTupaHeTo Ha TEXHOJIOTUYHHU IIPOLIECH
ce sBsiBa CIOXKHA 33/1a4a, Thi KaTO €IHOBPEMEHHO
TpaOBa na ce cmasu OajgaHca MEXIy MHOMKECTBO
pasnuuau kputepud [ 1, 2]. [Ipu mpoektupaneTo Ha
TEXHOJIOTHYHH HPOILECH, 0COOEHO OT HaYMHAEIH
TEXHOJIO3HM, 0e3 [IOCTaThbYHO ONHMT B 00JIacTTa,
YecTO Ce CJIyyBa Ja C€ B3UMAaT HEMOIXOMAAIIN
peLIeHNs W J1a CE NPaBSIT HEHYXHHU KOMIIPOMHUCH
[3]. ToBa Boam m0 JOmMycKaHe Ha TPEHIKH U
NPUOPUTH3UPAHE HAa  HE  TOJKOBA  BAXKHHU
KOJINYECTBEHW XapaKTEpPUCTHKM Ha JeTailia Impu
n30opa Ha TeXHONOTWYeH mporec. M30upanero Ha
NPaBUIHUTE  KPUTEPHUH,  KOUTO  OOyCHaBsT
ONTUMAJHUA TEXHOJOTMYEH IpOLeC, W3HCKBAT
IBIIOOKO pa3OupaHe Ha CHEeMUGUIHUTE HYXKIA U
I'bBKaBOCT Ha IMPOM3BOJCTBOTO NPH IPUIAraHETO
Ha METOJMKH B PEAIHH NPOU3BOJICTBEHH YCIIOBHUS
[4, 5]. Bcwmuko TOBa MOXKE Ja TIOBIHSAE Ha
Ka4eCTBOTO Ha KpalHHMSA NPOAYKT B IBJITOCPOUYEH
IUTaH.

B npoexkTsT € mpemiokeHo peleHue Ha
ropecroMeHaTuTe npobieMu, 4dpe3 paboTBaHE Ha
MaTeuKa M MaTeMaThdeH Mojen 3a u300p Ha
panMoHaJeH TEXHOJOTMYEH IMPOEKT. 3a OIeHKaTa
Ha TEXHOJIOTHYHHUTE NPOLECH U alpoOUpaHEeTo Ha
Meroaukata ca uzpadorenu 200 peraitna (4 mo 50

JieTaita, U3paboOTeHn  TI0 4
TEXHOJIOTHYHH IIPOIIeca).
II. OBOBHIEHA IIOCTAHOBKA
[Ipemnoxena € MeTromuka W MaTeMaTHYCH
Mozen 3a u300p Ha palMOHAJIeH TEXHOJIOTHYEH
mporiec, KosSITO 0oOXBamia 5 OCHOBHHM CTHIIKH. Ha
¢ur.1 e mpencraBeHa paMkara Ha TpeIOKEeHATa
METOJIIKa, OT KOSTO CTaBa SICHO Y€ CIIeJABAWKH
MOCTIEIOBATETHO E€TAaliTe OT Hesd, MOXe Ja ce
CPaBHAT ,,n“ Ha OpO¥ TEXHOJOTHYHHU IIpoIieca U aa
ce HampaBu H300p 3a HaW-pallMOHATIHHS MEXKIY
TAX.
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@ur. 1. Mertomika 3a n300p Ha ONTHUMAJICH
TEXHOJIOTUYEH TPOIIeC
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Pa3paboren u anroputbM, KOWTO € OazupaH
Ha MpeJcTaBeHara Mo-rope METoauKa 3a u300p Ha

pallMOHANEH TEXHOJIOTMYEH Ipolec ¢  Lel
HUMIUIEMEHTUPAHETO My B COPTYEpHO MPUIIOKECHHE
3a  aBTOMaTuueH  u300p Ha  palUoHalIeH
TEXHOJIOTMYEH MPOLIEC.

AJTOpUTHMBT e OpraHu3upaH B
MOCNEI0OBAaTeIHH  CTBIKH, KOUTO  BKIIIOYBAT

BBBEXKJAaHE Ha JaHHM, U3YUCIIEHHUE Ha TEXKECTH Ha
KpUTEpUUTE, HOPMAJIM3alsl Ha CTOHHOCTUTE U
KpaiiHa oOlLleHKa Ha mnpouecure. Jlorukara my ce

0azupa Ha pa3paboTeHu MaTeMaTHYHH
3aBUCUMOCTHU, KOUTO OCUTYypsABaT O6CKTI/IBHOCT 158
OpeM3HOCT mpu  u30opa HA  palMoOHaIeH

TEXHOJIOTHYEH IMPOIIEC.

Nzpaborenn ca 200 Opos neraiinu (4
naptuai 1o 50 Opost 1o 4 pa3iuyHU TEXHOJIOTUYHHU
nporeca) (¢pur.2), upe3 KOUTO IIEe Ce armpoOupat
paspaboTeHara METOANKA U MaTeMaTH4deH MOJIeN 3a
n300p Ha palMoHa]eH (ONTUMAJICH) TEXHOJIOTHYEH
mpoliec, KaKTo U MPHIIOKEHUETO, IO pa3padOTeHUs
AJITOPUTHM.

@ur.2 ExcriepuMeHTaleH 1eTaiia

I11. IOJIYYEHHU PE3YJITATHU. U3BOIU

B paMkuTe Ha M3NBIHEHHETO Ha IPOEKTA ca
[IOCTUTHATH CJIEIHUTE OCHOBHU PE3YJITaTH:

e  PazpaboreHu ca METOIHNKA u
MaTeMaTH4eH MOJEJ, KOUTO CHCTEeMaTHYHO Ja
OLIEHSIBAT PA3IMYHM TEXHOJOTHYHU IPOLIECH U
KOATO MOKe aa oOxBamia ,,n“ Ha Opod 3amamacHH
KPUTEpPHH, 4Ype3 KOUTO Ja C€ OCBLIECTBH,
KOJINYECTBEH aHaIM3 M Ja ce n3depe ONTUMAaIHUA
MEXIY pasriIeXJaHUTE TEXHOJOTHYHH IPOLIECH;

e Ha 6a3a Ha pa3paboTeHaTa METOIMKA M
MaTeMaTH4eH MOJeNl € pa3paboTeH aJropuTbM 3a
MPUIIOKEHUE, KOETO Jla aBToMarusupa u3dopa Ha
pauMoOHAJCH TEXHOJIOTHYEH HPOLEC, KaTo Ype3
ITOPUTMHYEH MOAXOJ, C€ MO3BOJISBA IMO-TIPELU3HO
n OBp30 B3eMaHE HA pEUICHHS, ChOOPa3eHO ChC
3a7aeHN Pa3IuiyHU KPUTCPHH;

e U3paGorerm ca 200 Opost meraitim (4
naptuai 1o 50 Opost o 4 pa3IuyHA TEXHOJIOTUYHU
mporieca) (¢ur.3), upe3 KOUTO Iie ce ampoompar
paspaboTeHaTa METOANKA U MaTeMaTudeH MOJeN 3a
n300p Ha paloHaseH (ONTUMAIIEH) TEXHOJIOTHYEH
Mpo1ec, KaKTO U MPHIIOKEHUETO, O pa3paboTeHUs
anropuTbM. [lerailnuTe moanexaT Ha M3MEpBaHe,
KaTo ce cbOMpar [aHHM 3a [apaMeTpuUTe Ha
Ka4yecTBO, LiEHa Ha JeTaiya, MPOU3BOAUTEIHOCT
(mapamMeTpH, Ha KOUTO J1a CE JaJie TEXKECT ChIIIACHO
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paspaboTeHaTa METOAMKA 3a M300p Ha pallioHaANICH
TEXHOJIOTHYEH Tmporec. Ype3 Te3nm mapameTpw,
MOJIYYECHU B pEaJIHA NMPOU3BOACTBEHH YCIOBHE, IIE
ce anpoOupa MeToIMKaTa U MaTeMaTHYHUS MOJIEN);

e 3akymeHU ca MPEHOCHM IpamaBoMep ¢
BrpazaeH cens3op (Ra, Rt, Rq, Rz), monen SRT-6210
u RS232C xkaben cwc codTryep 3a MPEHOCHUM
rpamaBomep ¢ BrpaaeH censop (Ra, Rt, Rq, Rz),
mozen SRT-6210 3a uzamepBaHe Ha TpanaBoCcTTa Ha
nu3pabOTCHUTE JeTaiIu;

o H3nmbaHeHneTo Ha MOCTAaBEHUTE oejan B
MPOEKTa MO3BOJISIBA J]a C€ anpoOupaT METOAUKATa 1
MaTeMaTUYHHsT MOJEN 3a W300p Ha palUOHAJICH
TEXHOJIOTHYEH MPOLEC U J1a JOKaXe, Ye ca He caMo
OpUIOKAMH, HO H® paboTemu B  pealHu
NPOM3BOJICTBA, KOETO W € OCHOBHaTa IeNl Ha
JIACEPTALUOHHUS TPY .

IV. IYBJIMKAIIUU IIPE3 2024 T'OJAUHA,
CBBP3AHMU C ITPOEKTA

1. Teodora Peneva, Tanya Avramova, Methodology for
selecting an optimal technological process, ModTech
2024 Hybrid International Conference, Modem
Technologies in Industrial Engineering, June 24-27,
2024, Kuala Lumpur, Malaysia (Scopus) (o ne4dar)
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U3CJEABAHE HA Bb3MOKHOCTHUTE HA ATAITUBHOTO YIIPABJEHME TPU
®PE3OBAHE 3A TOJOBPSIBAHE HA KAYUECTBOTO HA OBPABOTBAHUTE
JETAMJIN U IPOU3BOJUTEJIHOCTTA HA IPOLIECA
(PE3IOME)

RESEARCHING THE POSSIBILITIES OF ADAPTIVE MILLING CONTROL TO IMPROVE
QUALITY OF MACHINED WORKPIECES AND PROCESS PRODUCTIVITY
Project Leader Assoc. Prof. Tanya Avramova, PhD Eng.

Abstract: The main purpose of this project is to analyze the impact of different cutting
modes, including cutting speed and feed, on the quality of the manufactured parts and
the possibility to correct them in real time. In order to fulfil this purpose, an algorithm
has been developed which has the ability to process the input data in real time and
according to set criteria, modify the parameters of the cutting process, changing the
cutting mode in order to realize the most favorable process conditions. With the
purchased materials, tools and equipment, preliminary experimental research has been
carried out, showing expected good results and a correct approach to the

implementation of the set objective.

Keywords: Adaptive control, Adaptive control systems, Intelligent manufacturing

system, Milling

KaouoBu AYMMU: A[[aHTI/IBeH KOHTPOJI, AJIaHTI/IBHI/I CUCTEMHU 3a YIIpaBJICHUE,
HnaTemurenTHu MMPOU3BOACTBEHU CUCTEMU, CDpe30BaHe

PbkoBoauTea HA MPOEKTA: 101. 1-P UHIK. Tauna ABpaMOBa

Pa0oTeH KOJIEKTHB:

1. mou. n-p wuxk. Tuxomup Bacunes — kat. ,,Mexarponuka“, BBMY | H. 178

Bammapos*

2. umxk. [getan [IBeTanoB — noktopaHT, kat. TMMM
3. Kesun lBanoB — ctynenT, cneu. KTM, kat. TMMM
4. Hanuen KoneB — ctyaent, cner. KTM, kat. TMMM

HN3PA3XOABAHU CPEJACTBA —2240,47 nB.

I. BbBEJIEHUE

B mpoiieca Ha MpoOM3BOJACTBO Ha AETAlIM C
MalliHA ¢ OU(POBO TMPOTPaMHO  yIpaBJICHHE
(LIITY), ompenensHeTo HA MapaMETPHUTE Ha PEKUMA
ps3aHe, 3aBUCH TJIAaBHO OT HACTpPOWYMKAa Ha
MaIlliHaTa, KaTo Ce pa3ynTa Ha HETOBUTE 3HAHUS U
omutr. Ilo Bpeme Ha mpomeca (pe3oBane
OlepaTopbT Ha MeETAIOpeXelara MalmHa HnMa
BB3MOXHOCT Ja MPOMEHH CTOMHOCTHTE Ha JaleHU
mmapameTpu (000pOTH Ha BPETEHOTO M CKOPOCTTA HA
MmojaBaHe), KaTo 3a  OpWUEHTHpP  H3ION3Ba
BH3yaIM3UpAaHUTE HA JOWCIUIeS] Ha MalldHaTa
rpadukw, OTYHUTAIIN HAaTOBApPBaHETO Ha
3amBrokBammuTe geuratenn [1-3]. B mHOrO OT
Cly4auTe, 3a Ja Ce TapaHTHpa Ka4decTBO Ha
n3paboOTBAaHUTE NETAalIM, Ce 3amarar Hal-TeXKHTE
ycnoBus Ha pszaHe [4]. ToBa HeBUHArM rapaHTupa
ONTHMATHO TMpOTHYaHe Ha oOpaboTkara, KOETO
BOJIM JIO YBEIIMYaBaHE HA BPEMETO 33 TPOU3BOACTBO
Ha JaJCHWATE JIeTailili, CHOTBETHO H  JIO
yBennuaBaHe Ha cebectoifHocTTa mM. ToBa Hanara
BBBEKJIAHETO HA HOBU TEXHOJIOTUYHU PEICHMSL.

Eoua ot chBpeMeHHUTE TIOOXOAH €
WHTETPUPAHETO HA aJaNTHBHH CHCTEMH 3a
HaMaJsiBaHE Ha BPEMETO U  Pa3XoAWTe IpHU

NPOU3BOJACTBOTO Ha JnaneHu npoaykta [S5]. C
[OMOIITa Ha aJanNTUBHOTO YIpPaBIEHUE C€
OCBIIECTBSABA JTUHAMUYHO perynupasne Ha

napaMeTpuTe Ha peXnMa Ha psi3aHe, Bb3 OCHOBA Ha
JAHHU B pEalHO BpeMe, Karo 1O TO3H HAYuH Ce
ONTUMH3HpPA MPOIECHT Ha 00paboTKa.

B HacrosmmaT NpOEKT €  MpeIoKeH
aJTOPUTHM, KOMTO MMa Bb3MOKHOCT Ja 00paboTBa
BXOJIHATE JITAaHHU B pealHO BpeMe H TO 3aJajJicHu
KPUTEPUH Ja IPOMEHS ITapaMeTpUTe Ha mpolieca Ha
psi3aHe, TPOMEHSMKH pEeKMMa Ha psi3aHe C Iel
OCBINECTBSIBAHE HA HA-ONArONPHITHUTE YCIIOBHS

Ha TIpoleca. 3a HEroBOTO ampobupaHe ca
NPOBENCHH  TPEJABAPUTEIHN  CKCIICPHUMEHTAIHH
U3CIICIBAHUSI.

II. OFOBLIEHA IIOCTAHOBKA

3a pa3pabOTBaHETO Ha afaNTHBHA CHCTEMa
3a yIpaBlIeHHE Ha MeTanopexema MamuHa ¢ HITY
e crio0eHa MalllgHa - TUI pYyTep, YHPaBIsABaHA C
[OMOILITa Ha KOMIIOTHP. 3aJBIKBAHETO HA
TJIABHUS €JIEKTPOMOTOP CE€ M3BBPILIBA OCPEICTBOM
3aKyIeHUsl YECTOTEH pEeryJyiaTop, 4pe3 KOHTO Mma
BB3MOXKHOCT J1a C€ CIEISIT B PEUTHO BpeMe JaHHU
0T o0paboTKara Karo 4ecToTara M HaTOBAPBAHETO
Ha TJaBHUAT MoTop. Pa3pa®oreH e alropursm,
KOMTO MMa BB3MOXKHOCT Ja 00paboTBa BXOIHHTE
JaHHU B PEAJTHO BPEME U T10 3aJaJIcHH KPUTEPHUHU A2
NPOMEHsl MapaMeTpUTe Ha Mpoueca Ha ps3aHe,
NPOMEHSANKN  peXuMa Ha  ps3aHe C  Led
OCBILECTBSBAHE HA HA-OIAarONPHUITHUTE YCIIOBUS
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Ha mporeca. Ha ¢ur.1 e mokazana Oiok-cxema Ha
paspaboTeHaTa KOH(QUrypanuss 3a aJaNnTUBCH
KOHTPOJ IpH (pe3oBaHe.

LPT napaneneH nopt

1

Koutponep za
LMy cuctema

Wodbus

npoTakan JaeMKEaHE HA

TNABHHAT MOTOR
“pez YecToTHUA
pernnaton

Linuz CHNC

NOAAEAHETO M

MpoMAHE Ha

HaTOBAPBAHET

0 Ha MABHWAT
MaTof

KopurdpaHe Ha
0B0POTHTE MK
HE 0% OUMO T

3aLEHKEAHE HA
CTEMKOBHTE
MOTORK 4pes
Apaieepmrte

Mporpamen
anropuTbm

Mpouec Ha
pA3aHe

®ur.1 biok-cxema Ha cucTemara ¢ aJlaliTUBEH KOHTPOJI

VYmpasnsBaiiara nporpaMa ce IojAaBa KbM
codryepHaTa cuctema ¢ orBopeH ko - Linux CNC.
Upe3 LPT napasienen nopt ce noaaBaT JaHHU KbM
KOHTpoJiepa 3a ynpasieHue Ha LIV cucremara.
KOHTpOJ'IepT)T mogaBa HWMITYJICHH CHI'HAJIM KbM
JlpaiiBepuTe Ha CTBHIIKOBUTE MOTOPH U  C€
OCBIIECTBSABA ABI)KEHHE IO OCHUTE. Y CIIOPEIHO C
TOBa CC€ 3aJIBMXXBa W TJIABHUAT MOTOP. BmeaTa
MEXJy KOMIIIOTbpa M YECTOTHUAT peEryjaarop €
USB kM cepuitnus untepdeiic RS 485 upes
Modbus nporokon. Modbus e yCBBBPIICHCTBAaH
MIPOTOKOJI, KOMTO OCHUTypsBa H3KIIOUUTENHO OBP3
[IPEHOC Ha JaHHM, KaToO I103BOJISIBA KOMYHHUKAIUA
MEX[y YCTpOMCTBa Ha pa3IMYHU IPOU3BOAUTEIN.

IIpu ochiuecTBsiBaHe Ha Ipoleca Ha
¢pe3oBane, pyu NpoMsiHA HA CHJIMTE Ha ps3aHe, ce
HU3MEHS MOIIHOCTTa, CBOTBETHO UM TOKAa Ha
[JIABHUAT MOTOP. YECTOTHHUST peryaarop OTYMTa
TOBa MU3MEHEHHE U upe3 pa3paboTeHus: mporpameH
AITOPUTHM C€ IPOMEHAT IIapaMeTpUTe Ha IpoLeca.
B cnyyast ce perynupa nogaBaHeTo mo oc X u Y,
KaTo KMa BB3MOXKHOCT Ja Ce peryiupa Hu
[IOJJaBaHETO MO OC Z W 4YecToTaTa Ha BbPTCHE Ha
[JIABHUAT MOTOp. Upe3 3aKyneHHs OCLMIIOCKOI Ce
cllell € BHCOKa IPENM3HOCT  YEeCTOTHATa
XapaKTepUCTHKA Ha TIJIABHUAT EJIEKTPOMOTOp IIO
pasIMYHMTE HampaBieHUs Ipu (pe3oBaHe IO
BpeMe Ha HACcOYBAIIUTE CEKCIIEPUMEHTH, KaTo OT
W3BEICHUTE JAaHHU HMa BB3MOXHOCT Jia ce
OIIpeneNs T HaTOBapBaHUATA M MOIIHOCTHTE Ha
psi3aHe MO TPUTE OCH.

I11. HOJIYYEHHU PE3YJITATHU. U3BOIU
B 00001mmenne Ha U3MBIHEHNUS IPOEKT MOXKE
Jia ce MPEICTaBAT CICIHUTE OCHOBHU PE3yJTaTH:

J Usmepena e  rpamaBocT  Ha
ONUTHHUTE O0pasUy, YHUATO CpedHa CTOHHOCT €
Ra=0,8 pm, koero oTroBapss Ha OYaKBaHUTE
pesyiTaTy;

J UzBbpmenunTe MpeaBapUTEITHH
EKCIEPUMEHTH IPH HM3IOJI3BAHETO HA CHCTEMaTa ¢
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aJalTUBEH KOHTPOJ TIOKa3BaT IpaBUIIHA U
ajiekBaTHa paboTa Ha MPOTPaMHUSAT aITOPHTHM.
IIpn pocturane Ha 3ajaf€HUTE TpPaHUIM Ha
CIEIECHUTE TapaMeTpyd, TE€ aBTOMAaruyHO Ce
MIPOMEHSAT, KaTO MO TO3M HAa4YMH CE€ OCBILIECTBABA
paboTa Ha cucTeMara B ONpENECNCHUSAT JUANa30H.
ToBa 1mie ©O3BONM yABIDKABAaHE JKUBOTA HA
MHCTPYMEHTa, Ile HaMaJld BpeMeTo 3a u3padoTka
Ha camara yIpasisgBallla IIporpaMa, KakTo M Iie
Mpeanasyd cucreMara OT YOBEIIKAa TIpelika INpU
OIpeJIEIIIHE Ha PEXKUMUTE Ha psi3aHe.
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PA3PABOTBAHE HA EKCHEPUMEHTAJIHA YCTAHOBKA 3A IIPIJIATAHE HA
KNHEMATHYHA CXEMA HA PSI3AHE TP CTPYTOBAHE C BBPTSIII CE
WHCTPYMEHT
(PE3IOME)

DEVELOPMENT OF AN EXPERIMENTAL SETUP FOR THE APPLICATION OF A
KINEMATIC CUTTING SCHEME IN TURNING PROCESS BY SPINNING TOOL
Assoc.Prof.PHD Dimka Vasileva

Abstract: The turning process by spinning tool involves the usage of specialized tools,
equipment, different techniques or not widely used materials. Although processing by
spinning tool are not as widespread or standardized as traditional turning process, they
are increasingly being used in a variety of fields and applications. At this paper
experimental setup for turning process by spinning tool is created by using two-axis
CNC lathe machine, special equipment for fastening and rotating the tool and special

designed spinning tool with round insert.

Keywords: CNC machine tools, spinning tool, turning process, two-axis CNC lathe
Karo4goBu xymu: mMetanopesxery Mmammau ¢ LITY, BepTSII ce HHCTPYMEHT, Ipoliec Ha
CTpYTOBaHE, IBYKOOPAMHATHY CTPYroBu MamuHu ¢ L{ITY
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2. unx. CBunieH PyceB - 1oKTOpaHT

3. Aunexcanasp MolienoB — cTyJeHT, crer. KTM
4. Huxonait MaBpoaueB — CTyAeHT, crer. KTM
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I. BBBEJEHUE

CrpyroBaHero ¢ BBPTSI C€ WHCTPYMEHT €
ChBPEMCHCH METO. 3a 00paboTka Ha
TpyaHOO0OpaboTBacMHu MaTepuay, KOHUTO
MpeIU3BUKBA HApACTBAIll Hay4YeH M MPAKTHYCCKU
HWHTEepec B 00JIacTTa HAa MAIIMHOCTPOEHeTO. To3u
METOJl 3a MEXaHM4YHa 00paboTKa cTaBa BCE IIO-
MPHIOKHUM BIIC/ICTBHE Pa3BUTHETO Ha
WHCTPYMEHTAIHOTO TPOU3BOJACTBO. MeToasT 3a
00paboTka BKJIIOYBA M3MOJ3BAHETO HA BBHPTSMI CE
WHCTPYMEHT M CIIeUaM3NpaHo odopyBane. To3u
moaxon 3a o0paboTka Ha TpPyIHOOOpaOOTBaEMHU
MaTepHalH, BCe OlIe HEe € NIMPOKO Pa3nmpoCTpaHeH
B MH/IyCTPHUATA B CPAaBHEHUE ¢ KOHBEHIIHOHATHOTO
cTpyroBaHe. Bemopekn ToBa Merona HabOupa
MOMYJIIPHOCT, nopaau MHOXECTBOTO cH
MPEeIUMCTBA KAaTO €IHU OT Hal-ChIICCTBEHUTE ca:
BHCOKA TPOU3BOJUTEIHOCT, HUCKA IPamaBoOCT Ha
MOBBPXHUHUTE U TMO-HUCKU TEMIIEpaTypy B 30HATA
Ha psi3ane [1,2].
II. TPOEKTUPAHE HA EKCIIEPUMEH-
TAJIHATA YCTAHOBKA

3a wuscnenBaHe Ha e(EKTUBHOCTTA Ha
mpolieca CTPYroBaHe ¢ BBPTAIL Ce MHCTPYMEHT Ce
MPOSKTHPA CKCIIEPUMEHTAIHA YCTAHOBKA KaTO YacT
OT  KOMIIOHGHTHTE C€ Hu30Mpar  ChIVIACHO
W3UCKBaHUS OMHMCAaHW TMO-J0Jy, a Jpyrd ce
MPOSKTHpAT, MOpaau TiaxHara crnenuduka. llenra
Ha eKCIIEPUMEHTAIIHATA yCTaHOBKAa € Ja ce
W3CIIeIBAT: MPOU3BOAMTEIHOCTTA, Ka4eCTBOTO Ha

MojlydyaBaHaTa TIOBbPXHMHA, TeMIleparypara B
30HaTa Ha ps3aHe W M3HOCBAHETO Ha peXeIara
TJIACTHHHA pu obpaboTBaHe Ha
TpynHooOpaboTBaemMu matepuanu [3,4]. M300pbT
Ha  CTpyroBa  MalldHa, CboOpa3eHa  ChBC
crnenn(pUIHUTEe HYXKIX Ha EKCIepHUMEHTa, Hrpae
KIIIOYOBa POJIsl 32 TOYHOCTTa Ha HWBMBJIHEHHE Ha
n3cienBaHeTo. MeTamopekenara MalnHa TpsiOBa
Jla OCHUTypsiBa BB3MOXKHOCT 3a H3CIEABaHE Ha
BCHYKH ITapaMeTpH, IPECTABIISABAIIN WHTEPEC MPU
CTPYTOBAaHETO C BBPTAIN] CE€ HWHCTPYMEHT KaTo:
MPOM3BOJUTETHOCT, TEMIIepaTypa B 30HaTa Ha
ps3aHe, W3HOCBAaHE Ha peXelara IJIacTHUHA,
TOYHOCT W TPAaBOCT Ha TOBBPXHUHUTE U JIP.

3a eKcliepuMeHTalHaTa YCTaHOBKa € wu30paHa
MeTanopexkenma mamuHa — cTpyr Matech MT-26
(mokazana Ha ®Pwur.l) mopamm cBoATa THBKAaBOCT
TIPH PA3IMYHU [TPOU3BOJCTBEHH TTPUIIOKEHHSL.

@ur. 1. Ctpyroea mammmuaa Matech MT-26

CJ'IG,Z[ IMPOBCIKAAHC Ha MNpEABAPUTCIHU
CKCIICPUMCHTU C  pa3Jl4HHd  BHUJAOBC  KPBIIIN
peXKeIHU MJIaCTUHHU, Ca I/I36paHI/I ABC pa3JIMYHU BHUJa
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- mapka CERATIZIT, nmomxomsum 3a CTpyrosa
00paboTka C  BBPTANIM CE€  HMHCTPYMEHTH.
TexHUYECKUTE XapaKTEPUCTUKA Ha PEKCIIUTE
IJIACTUHU ca npenacTaBenu B Tabmuia 1.

Tabmmna 1. TexHHuYecKH XapaKTEPUCTUKU Ha PEXKELIUTE
mnactuHy, ¢ Mapka CERATIZIT

Cutting inserts type
RPHX RPNX
Parameters 1605M8EN- 1605M8SN-
M30 F50
CTPM240 CTCM245
Designation 1605SM8EN 1605M8SN
Inscr. circle diam. 16 [mm] 16 [mm]
Fixing hole diam. 5.5 [mm)] 5.5 [mm]
Insert thickness 5.56 [mm] 5.56 [mm]
Clearance angle o o
major / AN 1] 1]
Coating name CTPM240 CTCM245
Steel/
Material Steel/Stainless | Stainless steel/
suitability steel Heat-resistant
materials
Cren mpoBEACHW TPOYYBAHHS W aHAIU3 HA
pa3IMYHU  MPOU3BOJAMTENM HA IINUHAEIA U

perynaropu ca u3bpanu: mmuHIen ARFM.4K-S4,
KOMTO ¢ HeoOXoJuM 3a TIpejaBaHe Ha BHPTEIUBO
OBUXKCHUE Ha BBPTAIUAT C€ HWHCTPYMEHT U
yecroTeH peryiarop Yaskawa, Model CIMR-A-
2A0010, KOWTO CITy>KH 3a TIPEIIU3HO YIIpaBICHUE HA
yectotara Ha BBPTCHE HA IINUHAENA W
3aKpereHMIT KbM HETr0 HHCTPYMEHT.

3a TpOBEXKIAHETO Ha EKCIICPUMEHTAITHUTE
W3CIe/IBAHUS € pa3pabOTeH CIICIMaleH BBPTSI] Ce
HHCTpYMeHT, mpousseneH oT Gupma CERATIZIT
boearapus, mokazan va dur.2 [5].

T =

@ur. 2. BepTsig ce HHCTpYMEHT

Ha ¢ur. 4 e nmpencraBen pazpadorenust 3D
MOJZIe/l Ha eKCIIepUMEHTalHaTa ycTaHoBka. Ha
no3unus 1 € 03HaYeH TPUYEIIOCTEH NaTPOHHUK, Ha
KOWTO € 3akperneHa 3arortoBkara 2. C mo3unus 3 e
O3HA4YCH BBPTAILUAT C€ UHCTPYMEHT, a C IO3ULUSI
4 e oOo3HaueH IUNUHJENA, KOWTO mpenaBa
BBPTEJINBOTO IBM)KEHHE HA MHCTPYMEHTA.

@wur.3. OO0 BUJ Ha eKCIIEPHIMEHTAIHATA YCTAaHOBKA
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III. HIOJYYEHU PE3VYJITATU. U3BOAU
Pa3zpaboTenara ekcriepuMEeHTaIHA YCTaHOBKA
JlaBa BB3MOXHOCT J1ia CE€ H3CIEABaT MPOLECH,
CBBpP3aHU C  TEMIIEPATYPHOTO  BB3ACKUCTBHUE,
BB3HUKBAILIO OT CHJIUTE Ha TPUEHE MEXKAY
peXeuuss WHCTPYMEHT W 00pa0OTBaHUS JeTail.
[locraBeHa € 3agadya 3a cleIBAllld HAY4YHHU
W3CJIeIBaHUs 32 CpaBHSIBAaHE HW3HOCBAHETO Ha
peXelrss HWHCTPYMEHT TMIPU KOHBEHUMOHAJIHO
CTpYyrOBaHE M TIpU CTPYrOBaHE C BBPTALL CE
uHCTpyMeHT. [lo3HaBaHeTO Ha mpoiieca OU MO3BOJIO
HETOBOTO MO-IIMPOKO MPHUJIOKEHUE B Pa3InYHU
MPOU3BOJICTBA M OCOOCHO Ipu o0OpaboTKara Ha
TpyZaHOOOpaOOTBaEMU MaTepUaH.
IV. IYBJIUKAIIUU TIPE3 2024 T'OJAUHA,
CBDBP3AHMU C ITPOEKTA
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HHOBAIIMU B CbBPEMEHHHU TEXHOJIOI'MX B XEJIEPHUTE CUCTEMH HA
3bPHOKOMBAVMHU
(PE3IOME)

INNOVATIONS IN MODERN TECHNOLOGIES IN COMBINE HARVESTER HEADER
SYSTEMS
Project Leader Assoc. Prof. PHD Svilen Stoyanov

Abstract: The measurement of forces and moments in various processes is important
in terms of the energy input into the processing process, the distribution of forces and
moments along the various coordinate axes and controlling the correct flow of the

technological process.

To study the loading of various mechanisms and assemblies in operating mode, it is
necessary to additionally embed mechanical deformation transducers, secondary
transducers, measuring and recording equipment into the studied object. Recently, the
development of measuring electronics has contributed to increasing the accuracy,
linearity and measuring ranges and enables real-time operation.

Keywords: Header, torque, auger, reducer
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I. BBBEJIEHHUE

W3mepBaHeTOo Ha CHUJIM W MOMEHTH IIpH
Pa3IMYHU TPOIECH € BaKHO MO OTHOIICHHE Ha
BIIOKCHATa CHEpPrus B Ipolleca Ha 00padoTKa,
pasmpesieiecHUeT0 Ha CHIUTE W MOMEHTUTE [0
Pa3IMYHATE KOOPJMHATHH OCH W KOHTPOJIUpaHE
NPaBUJIHOTO MPOTHYAHE HA  TEXHOJOTHYHHUS
mporiec.

3a W3cnenBaHe HATOBAPBAHETO HA Pa3iMYHU
MEXaHW3MH H BB3IH B Pa0OTCH pPEXKUM €
HEOOXOMUMO  JIONBIHUTEHO  BrpaKJIaHe B
W3clenBaHUs OOEKT Ha mpeoOpasyBarenn Ha
MeXaHUYHH nedopMaIim, BTOPHYHH
npeoOpazyBareny, H3MepBaTelIHA W 3alKcBalia
amaparypa. B mocienHo BpeMe pa3BUTHETO Ha
M3MepBaTellHa ~ CNeKTPOHWKA  CrocoOcTBa  3a
yBEIMYaBaHE HA TOYHOCTTA, JIUHEWHOCTTa W
M3MEpBATEITHUTE JMANa30HU U J]aBa Bh3MOXHOCT 32
paboTa B pearHO BpeMe.

AHATU3BT W3BBPIICHUTE 1O TO3M MOMEHT
W3CNE/IBAHUS TIOKa3Ba, Ye 3a W3BBPIIBAHE HA
W3MEpBaHUSI B  pealHO BpeMe ¢ Heo0X0auMo
pa3paboTBaHe Ha MOOMIIHA U3MEPBATENIHA CUCTEMA,
oOesrevaBan] HEOOXOAMMOTO OBp30JeiicTBHE W
3alUC HAa JAHHUTE BBB BPEMETO. 3a MbPBUYHH
npeoOpasyBarenu ca HM30paHW TEH30ATUHUIH,
CBBpP3aHM B  MBJEH  MOCT.  BTOpHYHOTO
npeoOpasyBaHe Ha nedopMarMuTe MOXe Ja ce
M3BBPIIM B  YECTOTa, TMEpPHOA, KOO U Jp.,
ChCCHOTBETCH TEH30CHIIPOTUBUTEIICH
npeoOpasyBaten, (aOpUYHO MPOU3BOJICTBO WU
coOCTBEHa KOHCTPYKLHSL.

II. OGOBHIEHA IOCTAHOBKA

IlesanTe HA MPoOEKTA ca:

1. Pa3zpaboTBane Ha METOJMKA 32 U3MEPBAHE
Ha BBPTAN] MOMEHT IIOCPEICTBOM CTCHI 3a
M3MEpBaHEe Ha CUJINTE BbB BaJl Ha
eKCIIEpUMEHTATHA OITUTHA TTOCTAHOBKA;

2. Pa3paboTBaHe Ha TEOPETUYHU MOJCIH HA
CHUJIMTE NEHCTBAIN BHPXY Ch3IaCHUS CTCHT,

3. IloTBBpkaBaHe HA TbPBOHAYAHATA TE34;

5. llomynspusupaHe Ha pe3yJlTaTuTe OT
MIPOBEICHOTO U3CJICIBAHE.

Xunore3a: Pasriexnane Ha BB3MOXKHOCTTA
3a Chb3JaBaHe Ha CTEHJ 3a U3C/ICABAHE Ha CHUJINTE
JefcTBamM TIpu paboTara Ha Bajla B XEICpHA
CHCTEMa 3a HW3CJIeIBaHE¢ Ha IWHAMHUYEH BBHPTAIII
MOMEHT.

IMoaxoa: Mertononorusara Ha H3CICABAHETO
KOSITO € M3II0JI3BaHa 3a TOBa H3CJIEABAaHE CE TECTBA
U ce OOsACHABa TpHWYMHATA, TMOPaAH KOATO
KOHKPETHHAT METOJ Ha W3Cle[BaHe € M30paH C
MOAXOIS1IA 000CHOBKA. OOchaeHn ca
M3CJIEI0BATEIICKUTE METOAM KaTO ISIJI0 M BHIOBETE
M3CIEI0BATEIICKM IOAXOIM, 3a H3CIEeABAaHE H
nmoimydyaBaHe Ha wuwHopMmarusa. Pasrmexpgar ce
pa3UKUTe MEXITy KayeCTBEHUTE H
KOJIMYECTBEHNUTE METOIM Ha U3CIEABAHE.

MeToau 1 U3CiIeN0BaTEICKH TEXHUKHU

HabmoneHnero Ha 3aBUCHMOCTUTE CIPSMO
CKOPOCT Ha 33/IBFDKBaHE HA Bal W TOJIYYEHUS OT
U3CJIeIBaHUSATA BHPTSII MOMEHT.
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VYpena M-100 e npenHazHayeH 3a HaCTpOMKa

Ha BbPTAIIMA MOMCHT Ha [HEBMAaTUYHU H
CIICKTPHUYCCKHN BUHTOBCPTHU C aBTOMAaTHU4YHO
CliupaHe, CbIIO TakKa CIYyXHW 3a TCCTBAHC Ha

WHCTPYMEHTH KaTO JUHAMOMETPHYHH KJIIOYOBE, 3a
M3MEpPBaHE Ha BBHPTSINMS MOMEHT Ha BBPTAIIM CE
YacTH, KaKTO M 32 CUCTEMaTHU3WpaHe Ha OOLIMPHH
MPOU3BOJICTBEHH MTPOIECH.

Marematuuecku BbHpPTAIUAT MOMCHT C€
3aIucBa Karo:

Bepram MomeHT =
u3MectBane [1].

t=r.F=r.Fsin(0)

Ksnero:

* T € BCKTOPLT Ha BHPTAIIHMA MOMCHT U €
roJIEMHHAaTa Ha BbPTAIIUA MOMCHT,

* ¢ BEKTOPBHT Ha TO3UIUATA (BEKTOp OT
TOYKaTa, OKOJIO KOSATO C€ H3MEpBa BBPTAIIUAT
MOMEHT, JI0 TOYKara, KbJIETO ce MpHiiara cuiara), a
I € TOJIEMHHATA Ha BEKTOPa Ha TIO3UIHSITA,

* ¢ BEKTOPHT Ha cuiata, F e ronemuHara Ha
BekTopa Ha cwiata U F L e KOIM4ecTBOTO cHIa,
Hacou€Ha MNCPHCHAUKYJIAPHO Ha IMMO3WIHATa Ha
YacTHIlaTa,

» 0003HaYaBa KPHCTOCAHOTO IPOM3BE/ICHHE,
KOETO MPOU3BEXKIA BEKTOP, KOWUTO e
MEepIeHANKYISIpEH KakTo Ha r, Taka U Ha F,
ClIeZIBaiiKu TIPaBUJIOTO HA JSICHATa PBKa,

* ¢ BIBIBT MEXAY BEKTOpa Ha cuiara u
BEKTOpa Ha paMOTO Ha JOCTA.

[Ipn M3MepBaHe Ha JTUHAMHYHUTE
XapaKkTEepUCTUKA HA Bal BBPTIAMUAT c€ C
oTpesielieHa CKOPOCT, BBPTALINS MOMEHT MOXeE Ja
Ce M3YUCIIH ¢ TToMoIira Ha hopmyia (5).

t=Fxr

KBJIETO T € BBPTAMHAT MOMEHT,
TIPIJIO’KEHATA CHJIa U T € pafiyChT Ha BaJa.
1L ITOJIYYEHMU PE3YJITATHU. N3BOAN

[lomydenuTe pes3ynraTu OT ecliEpUMEHTa ca
npeacraBean B Tabmmma 2. CpaBHeHH ca ¢
W3YUCIEHNUTE  pe3ynTratd 1o  Qopmyna 5.
CroifHOCTHTE ca aHaJOTHYHU C KOETO Ce JO0Ka3Ba

BEPHOCTA HA METOAA.
TABIMLA 2 PE3YATATHA OT EKCIIEPUMEHTA

CHUIa X BEKTOp Ha

(M

(5)
F e

Maca 0,5 Pa3crosiHue Ha MPUJI0KEHATA CHJIA OT
K neHTbpa (cM)
5 10 15 20 25 30
Cuna
H3YHCIIEHa 0,245 | 0,49 | 0,735 | 0,981 | 1,226 | 1,47
[Nm]
Cuna
Hn3MepeHa 0,22 047 | 0,72 0,98 1,21 1,46
[Nm]

[lonmy4yeHnata 3aBHCHMOCT MEXIy cuilata H
Pa3CTOSIHUETO 0 MPHIIOKHATA TOUKA € [TOKa3aHa Ha
¢ur. 7. Ilonyuena e nuHeiHa 3aBUCHMMOCT. Ha
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¢durypara ¢ oHarieneHa u WHGOpMAIUATA OT
JUHAMHYHO H3MepBaHe 3a ckopocT 50-300 obopora
B MHHYTa Ha Bai ¢ AbokuHa 0.2M M JTUAMETHD

®ur. 6. OnMTHA MOCTaHOBKA.

CeH30pbT C€ HyJHMpa CJel MOHTHPaHE Ha
JIOCTa W3MOJI3BaH 32 OKayBaHe Ha ToBapa ( MmokKa3aH
Ha ¢ur. 6), ako He ce HampaBH TOBa COOCTBEHATa
TEeXECT Ha JiocTa ch3maBa cuia ot 0,19Nm kosTo
1ie ce 100aBU KbM IOJydYeHaTa CTOHHOCT.

Criel IpOBEIEHUTE TECTOBA € YCTAHOBEHO Y€
U3MOJI3BAHMUST CEH30p MOXKE J1a M3MEPU CHJla JI0
2Nm BBIOpPEeKH dYe CHopen crerupuKanusaTa
ob6xBara My € 30 ~1130cN.m.

Pesynararu ¢ npuioxHa HaCOYEHOCT.

Cp3gameHuAT CTCHA MOXKE Ja CIYXKH 3a
JIEMOHCTpAllUM Ha CUJIIM U MOMEHTH 1o TM Ha
CTYJICHTHUTE.

CTeHIBT MOXE Ja Ce M3MOJI3Ba 3a HAy4HU
EKCITCPUMEHTH.

IV. IYBJIUKALIMU TIPE3 2024 TI'OAUHA,
CBBP3AHU C ITPOEKTA

1. Asparuh Atanasov, Svilen Stoyanov, Petq Marinova,
Aleksandrina Bankova, Designing a laboratory bench for
measuring torque. CIEES-24, TTox neyvar.

2. P. Marinova, Overview analysis of speed and torque
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I. BBBEJIEHUE

N3CJIEABAHE HA JE®OPMAIIMUTE B HATIPETHATHU EJIEMEHTHU C

MMOMOIITA HA IU®POBA KOPEJALIUS
HA N30BPAKEHUETO (DIC)
(PE3IOME)

STUDY OF DEFORMATIONS IN STRESSED ELEMENTS USING
DIGITAL IMAGE CORRELATION
(DIC)

Project Leader Assoc.Prof.PHD Diyan Dimitrov

Abstract:  The research focuses on the use of Digital Image Correlation (DIC) for
strain analysis in tension members. It aims to master the methodology of Digital Image
Correlation (Digital Image Correlation) for studying the mechanical behavior of
materials under different loads. Nowadays, the DIC method is applied to measure
deformations with high precision. An alternative method for strain measurement is
using the strain gauges. Both methods require precise preparation, but DIC is capable to
capture not only a strain at the point, but the deformation field on whole surface. In this
way strain and stress fields around the concentrators can be studied in detail. The DIC
methodology includes painting the surface with random net of black points in a white
background, capture the images with high resolution camera in proper lightening, and
calculation of displacement, strain and stress fields in a DIC software. As an experiment
the quasi-static tensile test is carried out. Flat specimens with central hole and edge
crack are used. The results include a better understanding of the deformation field
around the concentrator and are quite similar with FEA models and known stress
concentration coefficients, proving proper test preparation. As future work DIC results
will be used for more efficient design of engineering structures through optimization of
their shape and material. The research corresponds to the individual plan of the doctoral
studies by expanding the knowledge in the field of mechanical behavior of materials
and the use of modern methods of analysis. The relevance of scientific research is
related to the importance of the optimization of materials and structures to increase their
efficiency and reduce costs.

Keywords: Stress, strain, DIC, topology optimization.
KawuoBu aymu: HanpexeHwus, aepopManny, HudppoBaTa Kopenauus Ha H300paKeHusl,
TOIIOJIOTMYHA ONTHMH3ALIHSL.

PnkoBoauTen Ha mpoekTa: gou. a-p uHK. usan Jlumurpos
PaboTeH KoJIeKTHB:
1. wumx. JunsHa 'eoprueBa — TOKTOpaHT

HN3PA3XOJABAHU CPEJCTBA — 2904,92 8.

mpormeca. [2,3] Tosm  anamms

mo4eprana

Hudposara Kopenmamus Ha WM300paskeHms
(DIC) e cpaBHUTENHO HOB, OE3KOHTAKTEH, MIUPOKO
NPWIOKHM METOJ 3a U3MepBaHe Ha nedopManiu B
MaTepuaId U KOHCTPYKIIMU. AJITEPHATHBHUS METO.T

Ha 32 u3MepBaHe Ha  JedopMmarum €
TeH3oMeTpupaHe. U 1BaTa Meroma H3HCKBAT
Mpenu3Ha  MOATOTOBKA, HO  JIOKaro  IpH

TEH30MeTpUpaHe H3MEPBaHETO Ha JedopMaruu e
camo B Touka, To ipu DIC Moxe na 6b1e 3amrcano
rosieto Ha nedopmarumTe [1].

HanpenpkpT B TexHONOTHHTE 32 00pabOTKa
Ha W300paXeHUS W aJTOpPUTMHUTE 3a aHaJu3
JOTIpUHACS 32 TO-TOJISIMAaTa TOYHOCT U MPEIH3HOCT
Ha DIC wmeroma [1,2]. Bemnpeku ToBa, Bce olie
CBILIECTBYBAaT TNPEIU3BUKATEICTBA, CBBP3aHU C
KanuOpanusTa Ha CHUCTeMHTE, Oo0paboTkaTa Ha
JIAHHUTE ¥ BB3MOKHOCTUTE 3a aBTOMATH3aIlks Ha

MPUIIOKUMOCTTa Ha METOJIAa W BBH3MOXKHOCTHUTE 3a
n3ciaenBanusTa B oOmactra Ha DIC, kakTto H
WHTETPUPAHETO My B INDHPOK CHEKTBP OT
MPUJIOKEHUsT 3a MOoJ00psiBaHe Ha pa3OupaHeTo
OTHOCHO MEXaHWYHOTO MOBEJCHNE HA MaTepHAIINTE
Y KOHCTPYKIIUHTE.

II. OGOBHIEHA TIOCTAHOBKA

DIC mMeToasT ¢ enHa kamepa MOXKE J1a OLEHU
MOJIETO Ha JeQopMalluTe BBHPXY HOBBPXHOCT.
W3cnenBannTe MOBLPXHOCTH ce OOsAMCBAT B 0510,
ClIeJ] KOETO C YepeH CIpel ce HaHacs CBOOOJHA
MpeXXa OT 4YepHH TOYKH. M3HWCKBaHHMATA KbM
mo0para Mpeka OT TOYKH Ca: -BHCOK KOHTPACT;
npubm3uTenHo 50/50 6so/4epHO; -cpelieH pa3Mep
Ha ToYKaTta 3-6 IMKcena.
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3anucaHara nopemuua OT  Kaapu  ce
0o0paboTBa B cHenuamu3upaH copTyep KaTo
nanpumep “ZEISS  Correlate”. 3amucBa ce

pedepeHTHO U300paKeHHE Ha HEHaTOBapeHaTa
MOBBPXHOCT Karo ce Mamabupa CHHMKaTa,
MapKHpa ce 30HaTa Ha U3MepBaHE U ce Kanubpupa
Mpexara, ¢ur.1.

®ur.1 Hactpoiika Ha ©3MEpBaHETO U MTOJIE Ha
nedopManuuTe B 00pasell 0T MOJMMEPHO (QOJHO.

Codryepbt 3a DIC o0OpaboTBa
M300paKEHUATa, KaTO H3MOJN3Ba  KOpenalusra
MEXIy TBMHHTE IHKCENIM OT pedEepPeHTHOTO
M300paKeHHE W TOCNeABAIIUTE H300paKeHUs, 3a
na ompenend jaeopMalduTe M NPOMEHUTE B
dopMata Ha Marepuaja ¢ BHCOKa MPEIU3HOCT H
PpE30IIIOIHA.

I11. IOJIYYEHHU PE3YJITATH.

Pesynratu u n3Boau OT MpOEKTa.

Teoperuunu u3ciaeasanus - Moxenupase
Ha II0JIETO Ha HANpPeXeHHs U AedOopManud OKOJIO
KOHIIEHTpaTop Ha HanpexeHus no MKE.

ExcnepumenTanHu U3CJIeIBAHUS -
3amucBaHe Ha MOJNETO Ha AeopMaIiuTe B TUIOCHK
oOpasery , MIIBTEH U C OTBOP U C TPUBIBICH
KOHIICHTPATOP, IIPY M3MUTBAaHE Ha OI'BH, (ur.2.

@ur.2 UscnenBane Ha oOpasell 0T moIuMepHo (HoJmo ¢
KOHLIEHTPATOP, IEHTPAJICH OTBOP

Pe3yaTaTu ¢ npuiI0KHA HACOYEHOCT -

C To3m  mpoekr, B  JabopaTopus
«CBIPOTHBIICHHE HA MAaTEpPUANUTE» € 3aloyvHatr
mporeca Ha YyCBOSIBAHE Ha  HOBa ChBpPEMEHHA
MeToAMKa 3a Oe3paspylIMTENHa OLEHKa Ha
nedopmMany 1 HanpexKeHMsl.
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3akymneHnata amaparypa, ¢Gur.3, BKIOYBA
npodecuoHaTHa Kamepa, OCBETHUTEI M CTOWKa, H
[MO3BOJIsIBA MOOWJIHOCT M 3acHeMaHe Ha OO0eKTH
M3BBH 1a00paToOpHUsLTa.

PesynratuTe moka3zBaT MpPENU3HOTO MpHIIAraHe
Ha meroaukara DIC ¢ exna kamepa u pasmmpsiBaT
0asara Ha 3BEHOTO 3a HAYYHM W3CIENBAaHUA U

oOyuenne. bpaemara pabora Ha exkuna Ha
nmabopaTopusiTa € CBbp3aHa ¢ peanu3upanero Ha 3D
DIC c emHoBpemeHeH 3amuc Ha M300pa)KeHUs OT
JIBE KaMepu

IV. IYBJIMKALIUU TIPE3 2024 TI'OJAUHA,
CBBP3AHMU C IIPOEKTA

1. Dimitrov, D.M. , Georgieva, D. , Analysis of Stress
Distributions in Tensile Test Specimens with Added
Notches and Concentrators Using Digital Image
Correlation, AJTUV (mox mevar B [omummuk Ha TY-
Bapna)

JIUTEPATYPA:
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Application of Digital Image Correlation for Strain
Mapping of Structural Elements and Materials.
Materials, 17(11), 2577.

[2]. Mousa, M. A., Yussof, M. M., Hussein, T. S., Assi,
L. N., & Ghahari, S. (2023). A digital image correlation
technique for laboratory structural tests and applications:
a systematic literature review. Sensors, 23(23), 9362.

[3]. Amini, S., & Kumar, R. S. (2014). A high-fidelity
strain-mapping  framework using digital image
correlation. Materials Science and Engineering: A, 594,
394-403.
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AHAJIN3 HA CHCTOSTHUETO M OIIEHKA HA BB3JIEFICTBUETO HA
MMPEMHUHABAIIMTE KOPABH BEPXY KAYECTBOTO HA BB3JYXA B
KPAWBPE)KHUTE 30HHM HA BBJTAPUS
(PE3IOME)

ANALYSIS OF THE SITUATION AND ASSESSMENT OF THE IMPACT OF PASSING
SHIPS ON AIR QUALITY IN THE COASTAL ZONES OF BULGARIA
Project Leader Assoc. Prof. PHD Petar Georgiev

Abstract: An analysis has been carried out on the data from 6 automatic air quality
monitoring stations in Varna, Nessebar, and Burgas. Data on meteorological conditions
in defined navigation zones in the Black Sea have been collected and analysed.
Information has been gathered on ship traffic through Bulgarian Exclusive Economic
Zone, and a Gaussian model for the dispersion of emissions from ships has been adopted

for future studies.

Keywords: Vessel traffic, harmful emissions, exclusive economic zone, air quality,

energy efficiency of ships

KarouoBu xymm: Kopaben Tpaduk, BpeIHU eMUCHH, V3KIIOYMATETHA MKOHOMHAYECKA
30Ha, KAUYECTBO Ha Bb3/yXa, CHEPrHitHa ¢()eKTUBHOCT HA KOpPaOUTe

PhkoBoauTes Ha npoekTa: aou. A-p k. [lersp I'eoprues

PaGoTeH KonexkTuB:
1. TIpod. nu. nax. Mopaan ['epbaToB
2. uHX. AHren AHrenoB — TOKTOPAaHT

N3PA3XO/IBAHU CPEJACTBA - 1853,33 aB

I. BbBEJJEHUE

B xarenpa KKMM na TY-Bapha noseue ot 5
TOOMHHU C€ TPOBEXKIAT HM3CIEIABAHUS Ha OCHOBHHU
npoOJeMy CBBP3aHH C CHEpruifHaTa e(heKTHBHOCT
Ha Kopabute. Ilpe3 rogmamTe OsXa aHATU3UPaHU
EMHCUUTE OT KopabuTe Ha KOTBA MpEJH BIM3aHE B
TIPUCTAHUIIIC Bapna-3amag. Orenka Ha
BB3/ICHCTBIETO HA MPEMHUHABAIINTE MO KaHajga OT
3aMMBa 10 NPUCTAHMINETO Kopadu Brusaue Ha
pearTHuTe METEOPOJIOTHYHN YCIOBUSA — BBIIHEHUE H
IIOCOKa M CKOPOCT Ha BATHpa B UepHO MOpe BBHPXY
JOITBTHATENHOTO CHIPOTHUBIIEHUE W TIOBUIIICHUTE
obemu BpenHu emucuu 1o Mapmpyt Bapra-Ilotn
obpaTHO.

OO6ekT Ha U3cIeIBaHE B TPOEKTA € BIUSIHUETO
Ha KopaOHHMS Tpaduk B M3kmouuTenHnara
nkoHommdecka 30Ha (MW3) Ha bbiarapus BBpXY
Ka4ecTBOTO Ha BB3MyXa B KpallOpe:KHUTEe 30HH Ha
boarapus

II. OBOBHIEHA MIOCTAHOBKA

3a moamoMaraHe Ha H3CIEIBAHUATA IO
TeMaTa Ha  JHUCepTalysITa Cca  IPOBENCHU
M3CIIC/IBAHNUS TI0 CIICTHUTE 3aJa4H:

1.AHanM3 Ha CHCTOSIHUETO HA 3aMBbPCSIBAHETO
Ha BB3/yXa B KpallOpeKHUTE 30HH 110 OTHOILICHUE Ha
ChABPKAHUETO BHB BB3/IyXa HAa KOHTPOJIMPAHHUTE
E€MHCUHU TeHepHUpaHu OT KopabomnaBaneto — CO,
SO2, NO, NO; u ¢unn npaxosu ugactuiu (PIIY)
PMa5, PMi.

2.Cp0upaHe W aHaIM3MpaHE Ha JaHHU 3a
METEOpPOJIOTHYHUTE  yCJIOBUS B  AeUHHUpaHH
HaBUTALMOHHM 30HU B YepHO Mope.

3.AHamm3 Ha  Tpaduka Ha
npemuHaBany npe3 M3 va bearapus.

4.M300p Ha MareMaTH4YeCKH MOJeT 3a
UAeHTH(UIIMpAaHEe HAa W3TOYHHKA (JBYDKENI CE WIIH
3aKOTBEH KOpal) MOMPHHACAII 32 KOJIMYECTBO Ha
KOHIICHTPAIHS OT aHATU3UPAHUTE EMHUCHH.

Kopabw,

II1. MIOJIYYEHU PE3YJITATHU. U3BOAU

[penu na ce moThpcH BiMsIHUE HA TpadUKa Ha
KopaOu BBPXY KauyeCcTBOTO Ha BB3IyXa B
KpalilOpe)XKHUTe 30HW ClleiBa Ja Cc€ OIICHU
aKTYaJIHOTO ChCTOsIHHE. V3M0N3BaHu ca JaHHU OT 6
aBTOMaTHIHU m3MepBarenHu ctanmu (AWC) BbB
Bapna (2), Heceosp (1) u byprac (3).
KoHcraTnpanu ca mnpeBuWIaBaHe Ha JHEBHUTE
Hopmu Ha PMo B Byprac ¢ 23,6% ot maute u NO;
BB Bapna ¢ 38.5% (®wur. 1)

PM10, pug/m?
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@ur. 1. Pasnpenenenne Ha THEBHUTE CTOHOCTH Ha
PM10 ot 1.01.2015 rommaa 8 AUC xB. JomHo E3epoBo

(Byprac)
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Ot 3HaueHHWe 3a pa3pPOCTPAHEHUETO Ha
EMHCHUUTE € CKOpOCTTa M MOCOoKaTa Ha BATHbpa. Ha
®ur.2 e npeacraBeHa posarta Ha BerpoBeTe B ANC
,»Haiika“ (Bapna) u B akBaropusra Ha UepHo mope
3aeta oT byprackus 3anuB

Windrose Diagram
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@ur. 3. HaBuranmoHH 30HH, OCHOBHH TPAaHCIIOPTHH
kopunopu B U3 Ha bearapus

3a OIECHKAa BIMSHUETO HAa  PCATHUTE
METEOPOJIOTHYHN YCJIOBHS — BBIHEHUE W BATHD,
YepHo Mope € pa3/eneHO Ha HaBHTAlMOHHU 30HU
(®wur.3). Ot 6azara nannu Copernicus Marine Data
Store (https://data.marine.copernicus.eu/products) e
n3BJIeYeHa MH(POPMAIHs 32 BUCOYMHA U NIEPHOJ Ha
BBJIHATA M CKOPOCT W TIOCOKa Ha BsiThpa. ToBa
MO3BOJISIBA ~ M3TPAKAAHETO HA  CTAaTUCTUYECKU
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3aBUCUMOCTH
(Dur.4).

MCKOY OTACIIHUTEC mapamMeTpu
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®ur. 4. Bpp3ka MKy CTaTUCTUYECKUTE TaHHHU 32
BHCOUYMHA Ha BBJIHATA U IIOCOKATa Ha BAThpa

B NU3 na bearapus sicHO ca ouepTaHU
TPaHCIOPTHU  Kopuaopu  Mexay  bocdopa,
ObirapckuTe mpucTanuma, Koncrania, ycTHETO Ha
pexa JlymaB u Opeca (Pur. 3). Craructukara
obOxBama 1560 npeMuHaBaHUs Ha KoOpaOu mpe3
30Hara B nepuona 02.01.2024 — 14.03.2024. Haii rossam
Opoil ca kopabuTe 3a TeHepalHU TOBapu. TpEeBOXKEH e
¢axra, ue 46% OT NpeMUHABaHHUATA ca Ha KOpabu Ha
BB3pacT 20-40 rogunau u 74% OT KOpabUTe 3a FeHEepaIHU
ToBapu ca ¢ Opyro ToHaxx GT<5000, 3a kouto He ce
U3MCKBa JokiaaBaHe Ha emucunre COz.

3a cienBamaTa OLEHKA Ha €MUCHHUTE, KOHTO
JIOCTHTaT a0 KpailOpexxHure 30HM € u3bpan [‘aycom
JHCTIEPCUOHEH MOJEII:

Q y?
CCr2 I =5 0,5, (‘m
y-z y

[ ( (H - 2)*
X |exp| —

2
207

(H + 2)?
*"’""’(‘ 707 )]

IV. IYBJIUKALIUUN TIPE3 2024 TI'OAUHA,
CBBP3AHU C ITPOEKTA
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AHAJIN3 HA TIOJI3UTE OT MOJEPHU3NPAHE HA EHEPTUITHATA CUCTEMA
HA CBIIECTBYBAII KOPABM C OTYNTAHE CUCTEMATA HA EC 3A
TBPTOBUSI C EMUCUM OT MOPCKHUSI TPAHCIIOPT
(PE3IOME)

ANALYSIS OF THE BENEFITS OF UPGRADING THE ENERGY SYSTEM OF EXISTING
SHIPS TAKING INTO ACCOUNT THE EU EMISSIONS TRADING SYSTEM
Project Leader Assoc. Prof. PHD Petar Georgiev

Abstract: The introduction of the EU ETS (Emission trading system) after January 1,
2024, is believed to not lead to a reduction in emissions but will cause problems in
European ports. Alternative fuels are widely used to reduce CO, emissions, and the
number of ships is constantly growing. Based on the calculated Carbon Intensity Indicator
of Vehicle carriers an innovative approach for using Markov chains in analysis of the

energy efficiency of ships is applied

Keywords: Energy efficiency, Carbon intensity indicator (CII), European emissions
trading scheme, Markov chains, Vehicle carrier

KarwuyoBu nymm: Enepruiina edexruBHoct, MHANKAaTOp HAa BBITIEPOAEH MHTEH3UTET
(CII), Empomeiicka cxema 3a TBpProBusi ¢ emucuu, MapkoBcku Bepurd, Kopao-

aBTOMOOMIIOBO3

PbkoBoauTEa HA MPOEKTA: 101. 1-P UHIK. Heﬂ)p FeoprueB

Pa6oTeH KOJ1eKTHB:
1. TIpod. nu. nax. Mopaan ['epbaToB

2. uHX. JuMuThp STBMOB — TOKTOPAHT

N3PA3XO/IBAHU CPEJICTBA - 2263,02 a8

I. BbBEJJEHUE

KopabomnaBaneTo € mMpOKO TUCKyTHpaHa
TeMa OTHOCHO EMHCHHTE OT TapHUKOBH razose (I117)
n CO2. To He e eNWHCTBEHHWAT W HAH-TOIIM
3aMBpCUTEN B TpaHCHOPTa, HO moBede oT 80% oT
o0ema Ha CBETOBHATa THPTOBHA, C€ HM3BBHPINA Upe3
MOPCKH TpaHcmopT. JlempT Ha KopaboIljaBaHEeTo €
6mszo 3% or obmwmre emucuu Ha III, HO Te
MIPOIBIKABAT J]a CE€ YBEITMYABAT 33 CEKTOPA.

Wsnmom3Bane Ha anTepHaTHBHM TOpHBa 3a
HaMaIBaHE HA EMHCHUHUTE Ce NpenoIpeneis OT
HamugHOCTUTE W 1eHara.  OueHkure  3a
W3MOI3BAaHETO HA  Pa3iMyHO  TPeoOopyBaHe
CBBP3aHO C aITEPHATHBHO TOPWBO TPsOBa ma
OTYMTAT BKIIOYBAHETO Ha KopaboruraBaneto B EU
ETS (Emission Trading System) cmen 1 sHyapm
2024.

B nocnemauTe roauHu ce 3a0ens3Ba ThpceHe
Ha TOHAX CJe]] KopaOuTe MPeBO3BaIi aBTOMOOWIIH.
Te Bis30xa BBB (POKyCa U ChC 3aUECTHITUTE MTOXKAPH
Ha Te3W Kopabu. JlaHHWTE 3a eMHCHUTE Ha Te3u
KOpaOu ca B OCHOBaTa Ha W3CIENBAaHUS JTOBEIHU JIO
MoJlydaBaHe Ha pe3yJiTaTH C YWUCTO HaydeH
Xapakrep.

II. OBOBLIEHA ITIOCTAHOBKA

3a moamomaraHe — pa3pa0OTBAaHETO  Ha
JMCEepPTAIlMOHHATa TEeMa Ca IPOBEICHU CIIEJHUTE
W3CIIe/IBAHHUS:

» OcurypsiBaHe Ha JJOCTBI A0 CTaTUCTUYECKa
uHpopMausl.

» OcurypsiBaie AocThl 70 0a3a JaHHU 3a
EMHUCHHTE Ha KOpaObW M CTAaTHCTUYECKH aHAU3 Ha
ChOpaHuTe JAaHHU

* [Ipunarane Ha U3YHUCIUTETHA MTPOIEAYpa 32
onmenka Ha CII (Carbon Intensity Indicator) 3a
KOHKpeTeH Kopad

* [IpunoxxeHne Ha MapKOBCKH BEPUTH.

1L ITIOJIYYEHU PE3YJITATHU. U3BOAN

Or mawamoro Ha 2024 ce mpemBmwKIaT
CIIETHUTE IUTAIIAHUS 33 E€MHCHA OT TBhPTrOBCKH
omeparii Ha ITBbTHUYECKH/TOBApEH TPaHCIOPT:
100% ot emucunuTe OT KOpabW, MbTYBAILU MEXIY
npuctanuma Ha EC; 100% or emucunre Ha
akoctupane B mnpuctanmma Ha EC; 50% ot
eMHUCHHTEe 3a KopaOu, TBTyBalld  MEXIY
npuctanumie Ha EC u npucranume u3sbH EC;
[IpaBsT ce M3KITIOYEHUATA 32 MOCEIICHWE Ha CyXH
JIOKOBE W  JpyTd TNPUYAHA  CBBP3aHH  C
MO IIPHKKA/M3BHEHPEIHY CUTYaITNH.

EU Carbon Permits
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Cera nienata Ha CO, e namansiia ¢ 20,24% ot
HaYyaJ0TO Ha roJWHaTa, Karo Hal-BUCOKa ¢ Omia
nipe3 perpyapu 2023 - 105.73€ (Dur.1).

[Mpuerure [IpaBuna cpemar MpOTUBOPEUUBA
OIICHKA 3a e(eKTa OT TSAXHOTO MPHUJIAraHe, KaKTo €
BHJIHO B aHAJIM3UTE Ha MHCTUTYIMH oT Manra. He ca
YCTAHOBEHH YCTOWYHMBH alTEPHATHBHH TOPHBA W
TEXHOJOTMH 3a O€30MacHOTO UM ChbXpaHCHHE.

Hepeanuctnunu  w3riexpar  IeIMTe W 1O
OTHOIICHWE Ha KamalmuTeTa Ha CBETOBHOTO
kopaboctpoene. Heobxomumo e ETS nma Obae

MpuUjaraHa Ha TJ00ajJHO HUBO, B MPOTHBEH CIyvail
ce TIOCTaBsl EBPONEHCKUST MOPCKH TpPaHCIOPT B
HEKOHKYPEHTHH YCIIOBHS CHPSIMO HEEBPOIEHCKUTE
KOMITaHWH.

[lo oTHOIIEHNE HA aNTepHATUBHUTE TOPUBA,
HETNpPEeKbCHATO c€ YyBenn4yaBa Oposi Ha KopaouTte
KouTo ru m3noisear (dur.2) u kM centemBpu 2024
TexHus Opoi e 1154,
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@ur. 2. I3meHenue Ha Opost Ha KopadHUTe U3MOI3BAILH
anrepHaruBau ropusa (VERACITY by DNV)

Baxen uHaukatop 3a  omepaTHBHaTa
eHepruiiHa eeKTHBHOCT Ha Kopadute e MHukarop
3a periepogeH maTeHsuter (CII). Ilo mamnamTe OT
EU-MRYV (eBporeiickata 6a3a 1aHHM 32 €eMHCHUTE
CO, mna xopabure)sa 2022 ca mpecMmeTHaTa
nHaukatopure 3a 450 kopaba-aBTOMOOWIIOBO3W.
Pesynratute mo3BomsiBar  nma  ce  geduHupa
MHOBATHBEH IOAXOJ - Ype3 MPEXOJHH MAaTpULU U
MapxoBcku Bepurn (®Pur. 3) ma ce aHanm3mpa
eHepruitHaTa e)eKTHBHOCT Ha KOpaOuTe.

@ur. 3. MapkoBcka BepHra ¢ rnetre cbeTostHus Ha CII

3a cpmuTe Kopabu ca  IpecMeTHAaTH
peiituarute Ha Cll n npu cneapammsa HaOop OT
naHHM 3a 2023 roguna. ToBa mo3BossiBa Aa ce
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HaOmofaBa JUHAMHUKATa B
petituarute ua CII (dwur.4).

Yucnata B KBJITHTE KICTKH ca Opos Ha
KopabuTe (OKOJIO MOJOBUHATA), 3aMla3UIId peHTHHTa
o ganuu oT 2022 u 2023. Te3u B uepBEHUTE KIETKU
ca ro BIOLIMIM, a B 3€JICHUTE ca T'O MOAOOPHIH.
O6mmar obem nHa emucuute CO; OT Kopabute
MPEBO3BAIM aBTOMOOWJIM MOCETHSIM IMPUCTAHUIIA
Ha EC e namaisin ¢ 1.45%. Oxono 20% ot kopabute
ce Brommiy, a okoio 30 % oT TAX ca momoOpuIH
cBOs pedTHHT. 3a 6% -9% oT KopaduTte ¢ peiiTuar E
ca HeoOXOIUMH KOPUTHPAIIH ACHCTBHSL.

HU3MCHCHHUECTO Ha

Data from 2023
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Owur. 4. MI3meHenne Ha pelTuHTa 1o AaHHu 0T 2022 u
2023 3a 2024 (tope), 2025 (B cpenata) u 2026 (mony).

KbM HOBOmomydeHnure naHHM Iue Obae
MIPUJIOKEHA TEOpUATa Ha MapKOBCKUTE BEPHUTH, 3a
[0JlyyaBaHE Ha IIeHHAa HH(OpMalMs 3a IPOLECH
MOBJIUSIHM OT MHOXXECTBO (DaKTOpH C TojsiMa
HEOIIPEJENICHOCT, CBBP3aHM C  CHEpruiHaTa
e(QEeKTHBHOCT Ha CBIECTBYBAIH KOpaOH.

IV. IYBJIMKALIUN TIPE3 2024 TI'OAUHA,
CBBP3AHU C ITPOEKTA

1. Garbatov, Y., Yalamov, D., Georgiev, P. (2024).
Markov Chain Analysis of Ship Energy Efficiency.
Energies 17(12), 3018, DOI: 10.3390/en17123018 (Q1)

2. Yalamov, D. 2024.Dynamics of the Carbon Intensity
Indicator for Vehicle Carriers Visited European Ports.
Proceeding of 17th International Conference on Marine
Sciences and Technologies BlackSea 2024. 18 October
2024, Varna, pp. 86-96

3a xoHTakTH: o1 1-p mHXK. [leTep 'eoprues, Katenpa
KKMM” npu K® ma TY-Bapna, yn. Crynentcka Ne 1,

418aM, Tenm. +35952383384, e-mail: petar.ge@tu-
varna.bg

Penensenrn: 1. mpod. n-p mmx. P. Kumes — [IXA- BAH,
2. nou. a-p uak. b. IsxoB — TY-Bapna.
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N3CJIIEABAHE HA AKYMVYJIAIIUATA HA MOPCKH OTITAABIIMU 1O

CEBEPHOTO YEPHOMOPCKO KPAWBPEKNE
(PE3IOME)

RESEARCH ON THE ACCUMULATION OF MARINE DEBRIS ALONG

THE NORTHERN BLACK SEA COAST

Project Leader Assoc.Prof. Daniela Toneva, PhD

Abstract: The main objective of the project is to assess the accumulation of marine
litter along the northern Black Sea coast, taking into account the main characteristics of
coastal marine litter, its distribution and accumulation along coastal areas and beaches.
The focus is on marine litter larger than 2.5 cm deposited along the coastline: its
quantitative and qualitative composition, accumulation rate, seasonal dynamics, as well
as potential sources of marine litter pollution. The current state of coastal macro-litter
pollution along the northern Bulgarian Black Sea coast has been revealed and the main
types of anthropogenic pressure have been established. The results are also based on the
one-year monitoring of marine litter in the Durankulak region.

Keywords: Black Sea, Marine litter, monitoring, coastal marine litter accumulation,
MSFD, marine environment

KawuyoBu aymu: YepHo mope, MOpCKH OTHAIbIH, MOHHTOPHHT, aKyMyJjalMs Ha

Operosu Mopcku otnaasim, PIMC, Mopcka okoJIHA cpena

PbKoBoauTe]1 Ha IPoeKTa: 1oL, A-p uHK. Jlannena Tonesa

Pa6oTeH KOJ1eKTHB:
MupocnaBa POGMHCOH - TOKTOpaHT
ac. [lecucnasa Banosa Jlumurposa
Husina Mnuesa IumuTpoBa - mabopaHT
Hapus Bacunesa CrosiHOBa - CTyAeHT, cnienl. UE

R WDb =

HU3PA3XO/IBAHU CPEJICTBA — 3 000 8.

I. BBBEJIEHUE

Opranms3anusira Ha OOCIWHCHHUTE HAIMH
(OOH) o0sBsaBa KkaTo TIJIOOANIEH TIPUOPHUTET
ona3zBaHeTo Ha CBETOBHHMS OKEaH U MOPCKHUTE
EKOCHCTEMH, KOeTO € oTpa3eHo u B Crparerusita
3a pazsutue n0 2030r. va OOH (,,JlHeBeH pen
2030). B mes mom men Nel4 ,JKusor mon
BOJaTa“ ce MOCTaBAT 3aJayd 3a 3ala3BaHE Ha
OKEaHHUTE Ype3 OCUTYPSBAaHE HAa YCTOWYMBOTO UM
non3BaHe. lleara 3a  MHUHMMH3UpaHe Ha
3aMBpCSIBAHETO HA EBPOIEICKUTE MOpeTa C
oTnanbuu € oTpaseHa B PamkoBata J[upektuBa 3a
Mopcka Crparerus Ha EC (PAMC 2008/56/EO),
KaTO MOPCKHTE OTIIAABLM €A €OUH OT KaYeCTBEHH
JNECKPUIITOPH 32 OINpEeneNiiHE ChCTOSHUETO Ha
Mopckata okomHa cpema (Heckpumrop - 10).
[IporpaMuTe 32 MOHMTOPHHT Ha OTHAABLMTE IO
nokazarenute no Heckpunrop 10 ot PAMC ca
CPaBHHUTEIHO HOBOBBBEACHU B MOHUTOPHUHIOBATa
MpakTuka Ha EBponeickus cbio3, peCIeKTUBHO B
bearapus. B bearapus ca nzopanu 10 mraxa HO
Opirapckoro YepHoMOpHE, KbIETO C€ U3BBHPIIBA
MoHuTopuHr no [eckpunrtop 10 mumuxatop 1
(D100C1). Ta3u ymMCIEeHOCT HAa ITyHKTOBETE HE
JlaBa BB3MOXHOCT 3a (OpMHpaHE Ha ISUIOCTHA
mpeacTaBa 3a XapaKTEPUCTHKUTE Ha MOPCKUTE
OTHAaabIM, HW3TOYHUIHUTE Ha 3aMbpCABaHE C
OTNAAbIM U ITBTHILATA 32 TSXHOTO MOCTHIIBAHE B

Bacunus Jlesnosa Ky3manosa - cryzaenr, cnieu.IE
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6. Credan AranacoB IumMuTpOB - cTyneHT, crien. UE
7. Asuze XacanoBa Pemxe0 - ctyzaenr, cren. UE

8. Pemxeb XacaHoB PekeOoB - cTyzeHT, crien. UE
9. Bukrop lBanos MBaHOB - cTyneHT, cnel. UE

Mopckara cpefa. Ha eBpomnelicko U HallMOHAIHO
HHUBO C€ IIPOBEXJAT IPOYyYBaHUs 3a OIPEACISIHE
Ha XapaKTEepUCTUKUTE Ha MOPCKUTE OTMAaIbLy,
OTJIOKEHU 110 Opera, BbB BOAHATA KOJIOHA, KAKTO
¥ Ha MOPCKOTO IbHO. Temarukata mpean3BUKBa
CepHO3E€H  HAy4YHOM3CIEIOBATEICKA  HHTEPEC,
KaTo Ce CBbp3Ba C IIOCTUIAHETO Ha J00po
€KOJIOTMYHO CBCTOSIHHE Ha MOpPCKaTa OKOJHA
cpena.

II. OBFOBHIEHA ITIOCTAHOBKA

3a W3IBJIHEHWETO Ha HPOCKTHUTE LENH ca
neduHUpaHu ciegaute 3amadu: 1) M3BppiiBane
Ha aHAIUTHYEH Iperjel Ha JOCThIIHATA
uHGOpPMaMsl OTHOCHO Pa3NpOCTPaHEHHUETO U
aKyMyJanusTa Ha  MOPCKHTE  OTIaIbLy,
OTIIO)KEHH 10 Opera 1m0  OBITapCKOTO
YepHOMOpPCKO  KpaiOpexwue; 2) Ilombop Ha
eKCIepUMEHTallHA TepuTopus (IONHUTOH) 3a
OpoydYBaHE W OLEHKA Ha axKyMyJjanuara Ha
OperoBu Mopcku otnagbuy; 3) IIpoBexxnane Ha
u3cieABaHUs  in  situ:  IpoBeXIaHe — Ha
MOHUTOPDHUHTOBH KaMIlaHUM (EKCIIEAMLIMH) 3a
pOy4YBaHE M OLIEHKAa Ha MOPCKUTE OTHAIbLIH B
ChOTBETCTBHE ¢ HHCTpykimuTe Ha OSPAR
xomucusTa; 4) M3BbpmBane Ha mabopaToOpHO-
aHaiutuyHa ~ pabora; 5) Cp3maBaHe  Ha
CJIEKTPOHEH JHEBHUK Ha pE3ylITaTure OT
HaOmonenusra; 6) [IpeacrassHe Ha pesyaraTure
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OT WU3CNEABaHUATA Ha HaydHd GOpyMH U
myONrKyBaHe Ha Pe3yNTaTH.

OcHOBHaTa M3CIEA0BaTENICKAa XUIIOTE3A €,
4ye aKyMyJlalusATa Ha MOPCKHUTE OTHaabLIM I10
Opera He e JTMHEHHA U UMa Ce30HHA JJMHAMHKa Ha
HaTpylBaHe. XuIoTe3aTa IIe ce TecTBa upe3
MPOBEXKJaHE Ha CE30HHM HaONIoNEHUs C
orpenensiHe Ha Oposi ¥ TETJIOTO Ha YCTaHOBEHUTE
otnaably. [IpM M3MBIHEHHETO Ha 3aJaUUTE CE
npuiiara cucteMeH noaxon. Ilpu ompenensiHe Ha
CKCIICpUMCHTAaIHAaTa TCPUTOpHUA CE€ CIIMMUHUPAT
TEPUTOPUUTE, BKIIIOUCHHN B HallMOHAJIHATa MpPEKa
34 MOHUTOPHHT HAa MOPCKHUTE OTIHaAbIIH, TBH KaTo
npu aybnupaHe 1me ce  KOMIPOMETHpAT
PEIYITATUTE oT WHCTUTYUUOHAJTHUSA
MOHUTOpPUHI. ba3zupaiiku ce BbpXy pe3yJTaTUTe
oT AHAJIUTUYHHU nperien 10 HaJIM4YHaA
WH(pOpMaIUsi OTHOCHO aKTyaJTHOTO ChCTOSIHUE Ha
HaIeTo YEepHOMOPCKO KpaiiOpexue u
BEPOATHUTE IIbTHIIA 3a IOCTBIIBAHE U JIBUXCHUEC
Ha MOPCKHTE OTHAABI ce M30epaT KOHKPETHH
CKCIICPUMCHTAJIHU IIOJIMTOHHW, B KOHUTO Ja C€
OCBHUIECCTBAT MOHUTOPUHI'OBUTEC KaMITaHUH.
N30paHuaT  eKCepuMeHTaJeH TMOJUIoH €
Hypankynak ceBep. Thif kaTo paboTaTa BKIIOYBA
roasiMm  obeM  OT  TEepeHHHM  H3CIe/IBaHUs
ONIOPTIOHUCTHYHUAT OJIXO0]l € IIpUjlaraH.

Mertononorusita  3a  NPOBEXIaHE  Ha
MOHHUTOPHHIA € CTaHJapTHA U € B ChOTBETCTBUE C
naCcTpyKIuuTe Ha OSPAR kommcusTa.

I11. IOJIYYEHHU PE3YJITATH. U3BOJMU.
Pa3kputo € akTyaJlHOTO CBCTOSHHE OTHOCHO
3aMBPCABAHETO € OperoBM MAaKpOOTHAIBIH MO
OBNTapCKOTO  YEPHOMOPCKO  KpailOpexue w
OCHOBHUTE BHUJOBE AaHTPOIOTEHEH HATUCK ca
YCTaBOCHHU.
B pesyarar or mnpoBeNeHUAT MOHMTOPHHI Ha
MOPCKHTE OTIAaIbLU U aHAIU3UTE HA Pe3yITaTUTE
ca  yCTaHOBEHH HSIKOU 3aKOHOMEPHOCTH.
W3kycTBeHN MNOMMMEPHM MaTepuad JOMUHHPAT
KaTo Hal-rojsiM M3TOYHHK Ha MOPCKU OTMAIBIIH.
TypusMbT M YOBELIKUTE ACHMHOCTU Ca OCHOBEH
(hakTop 3a ce3oHHATa AWHAMHUKA. A Haif-roisMa
aKTMBHOCT Ha 3aMbpCsSBaHE MMa IIpe3 MpoJeTTa U
JSATOTO, [JOKAaTO 3uUMara II0Ka3Ba 3HAYUTEIIHO
HamasneHue. V3BeneHuTe ca OCHOBHU IPyNH
3aMBPCUTENH C a0COITIOTHA CTOWHOCT OT 2415 Op. u
ternmo 64.292 kr. M3BbpmieH e o0m aHamu3 Ha
CE30HHOCTTa BbB BHIOBETE MOPCKH OTMAIbLU U ca
OTIpeleNIeHH TOAMIIHUTE  TEHACHIUHUTE B
KOJIMYeCTBaTa IO CE30HH 33  PaslInuHUTe
Kareropud. IIpe3 mponeTHUAT ce30H € oTOensI3ana
Hall-BUCOKAa KOHLEHTpAlMs Ha TMOYTH BCHUYKH
TUIOBE OTNagbld. BeposTHO pe3ynrar oOT
HATpyNaH! OTMAAbLM CJeJ 3UMHUS CE30H H
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HA4aJOTO HAa aKTUBHU AEHHOCTH. 3a JIETHUAT CE30H,
NUKa € Ha HAKOM KaTeropud (CTHKIO, XapTus) U ¢
CBbp3aH C MWHTEH3UBEH TYypU3bM U YOBEIIKa
akTuBHOCT. IIpe3 ecenra ce 3a0emns3Ba ymMepeH craj
B IIo4YTHN BCHUYKU KaTCropuu. 3umara ce
XapakTepu3rpa ¢ Hal-HHUCKM HHBAa 3a IOBEYETO
KaTeropuu OTIAJbIIHU.

MOHUTOPUHI'BT HAa MOPCKM OTHAAbLU €
KPUTHYHA CTBIIKA KbM MOJOOpsABaHE HAa MOpCKara
exocucTeMa. JlaHHUTE, KOUTO ca ChbOpaHuU 110 BpeMe
Ha IpoekTa ca Jo0pa OCHOBAa 3a IUIAHMpaHE Ha
KOHKPCTHU ILGP'ICTBPISI 110 OTHOILIICHHEC Ha
reorpadcki TEHJICHIIMU B 3ambpcsiBaHeTo. Hanmie
ca SICHM TPENopbKU 3a ABIATOCPOYHU TOIUTUKU U
ycrolunBo  ympasinenue.  lIlpencraBenm  ca
pe3yaTaTUTE B AOKJIAMN.

IV. IYBJIUKAIIUU TIPE3 2024 T'OJAUHA,
CBDBP3AHMU C ITPOEKTA

1. Toneva, D., Robinson M., 2024, Challenges to the
development of the marine litter monitoring system in
bulgaria, 15th International Scientific  Practical
Conference ,.Environment. Technology. Resources ©,
Published by Rezekne Academy of Technologies,
Latvia. Volume I, ISSN 1691-5402, (Scopus).

2. Toneva, D., Dimitrova, D., 2024. Some aspects of
the water crisis in Bulgaria, 15th International Scientific
Practical Conference ,Environment. Technology.
Resources “, Published by Rezekne Academy of
Technologies, Latvia. Volume I, pp. 373-377, ISSN
1691-5402, ISBN 978-1713899570. (Scopus)

3. Touesa, M., Jumutposa, [1.,2024, Bogonorpesdienue
B UepHOMOpcKM paiioH 3a 0acedHOBO yIpaBJieHHE -
bwirapus (2010-2022), In proceidings 2024 Gabrovo,
International scientific conference, UNITTECH 2024
Gabrovo, 21-22 November 2024, (rmox meyar).

4. Towuesa, [I., Pobuncon M., 2024. OrpaHnuuaBaHe Ha
pas3npoOCTpaHEHUETO Ha MOPCKA U PEYHH OTIAJbIU -
Mper3BUKaTeJICTBA W Bb3MOXHOCTH, In proceidings
2024 Gabrovo, International scientific conference,
UNITTECH 2024 Gabrovo, 21-22 November 2024, (o
meyar).

JINTEPATYPA:

[1] United Nations Environment Programme, “Marine Litter: A
Global Challenge”, UNEP, Nairobi, ISBN 97892-807-3029-6,
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[2] European Commission, “Directive 2008/56/EC of the
European parliament and of the council of 17 June 2008
establishing a framework for community action in the field of
marine environ mental policy (Marine Strategy Framework
Directive)”, Off. J. Eur. Union 1-21 (L 164/ 1, 25.6.2008).
[Online].
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CHUCTEMA 3A [IPOEKTHPAHE ¥ AHAJIU3 OT IbPBUYHY Bb30BHOBAEMHU
EHEPTUHYT M3TOYHULIA
(PE3IOME)

SYSTEM FOR DESIGN AND ANALYSIS OF PRIMARY RENEWABLE

ENERGY SOURCES
Project Leader Assoc. Prof. Eng. PhD Krastin Yordanov

Abstract:

With the increasing requirements of the European Commission for

renewable energy sources (RES), in-depth research on thermal and fluid processes is
necessary to enhance their performance characteristics. This project aims to develop a
method for determining thermal fields, thermal deformations, and fluid flow velocities
under forced air movement conditions. The project includes both software development
and the design and fabrication of a prototype for measuring the efficiency of
photovoltaic panels. The primary approach is experimental, applied to physical models,
enabling variation of factors and accurate parameter measurements. Experimental data
are used to analyze RES efficiency and to create mathematical models through the finite

element method (FEM).

Keywords: design, analysis, heat fields, velocity flows, energy sources
Kaw4oBH ayMu: TpOeKTHpaHe, aHajiu3, TOIUIMHHH I[0JI€Ta, CKOPOCTHH IOTOIH,

eHepFHﬁHH HU3TOYHHUIIH

PbkoBoauTEa HA MPOEKTA: 101. 1-P WHIK. Kp'bCTI/lH ﬁopnanos

PaboTeH KOJIEKTHB:
1. wmar. uax. Becemun IletpoB

N3PA3XO/IBAHU CPEJACTBA -3000,00 as.

I. BBBEJEHHUE

C Bcska u3MMHalIa TOAMHA C€ yBEIMYaBar
U3UCKBAaHUATa KbM BB30OHOBSIEMUTE €EHEPruilHU
W3TOYHMLIM, pErJIaMeHTHpaHU OT eBpolleiicKara
komucus. ToBa Hajmara W3BBPIIBAHETO Ha
3a7bJ00YCHN W3CNEABAHUS HA IPOLIECUTE, C Lel
U3II0JI3BaHE Ha IOAXOSINU CPEACTBA, KOUTO Ja
aHAJIU3UpaT BB300OHOBSIEMHTE eHepruiHu
H3TOYHULIU C IOJOOPEHH XapaKTEPUCTHUKH.

N3cnenoBarenckara 1eMHOCT Ha TO3H ITPOEKT
nMa 3a LeJl Ja Ch3JaJe METOJ 3a OIpeAcisHe Ha
TOIUIMHHUTE T[IOJIeTa, TOIUIMHHM Aedopmanuy,
CKOPOCTHH TIOTOIM Ha (pIynam B OTBOPEH OO0eM,
BCJIEACTBUE HAa NPUHYIAUTEIHO JBIKEHHE Ha
OKOJIHUS BB3AYX.

OcBeH HayyHara JEHHOCT CBBp3aHAa C
paspaboTrBaHeTo Ha codTyep € TPEABUACHO U
MPOCKTHpPaHEe M M3pabOTBaHE HA MPOTOTUN 3a
n3MepBaHe Ha epeKTUBHOCTTa Ha (OTOBOJITAUYHU
MaHEeIH.

CHoXHUAT W MHOrooOpa3eH XapakTep Ha
TOIUIMHHUTE ¥ (QIyHAHH  OPOLECH  IIpH
Bb300HOBSIEMUTE EHEPIUHHM M3TOUYHMLM Hajara
KaTo  OCHOBEH  INOAXOJ  Ha  M3CJEIBaHe,
eKCIIEpUMEHTAIHUA TMoaxoa. Todl € ocoOeHo
eeKTHBEH, KOraTo ce Ipujara BbpXy (U3NYHU
MOJIENM Ha BB3IM M EIEMEHTH Ha NaHenu 3a
NPOM3BOJICTBO  HA  EJIEKTPUYECKAa  EHEprus,
MO3BOJISIBALLM IIMPOKO BapUpaHe Ha U3CIICABAHUTE
(dakTOpy M TOYHO H3MEPBAaHE Ha IapaMETPUTE.
ExcniepuMeHTanHO MOJIYYEHUTE OaHHU CIyXaT OT
eIHa CTpaHa, Jla ce OTKPHST M aHAJIU3UpaT HIKOU

HOBHM acriektn Ha edexkruBHOocTTa Ha BEU. OT
Jpyra cTpaHa Te3d JaHHM Morar Ja Objar
U3I03BaHU 3a [pUjaraHe Ha MaTeMaTH4YHO
MOJIENIMpaHe Ha IOBEIEHUETO Ha KOHCTPYKLUHTE
0 HIKOM OT CBbBPEMEHHUTE W3UUCIUTEIHU
METOAM, KaTo HalpuMep MeToJa Ha KpalHHuTe
enemeatrn (MKE). IlpunmumHa TpyaHOCT TIpH
IpUIaraHeTo Ha TO3M METOX B pPa3MIeKIaHUs
acreKkT ca TOIUIMHHUM U (IyWAHM TIPaHUYHU
YCIOBHSA, KOMTO Ca CTPOr0 KOHKPETHH 3a BCSKa
pasriexnaHa criobka OT 3a BCEKM Clydyail Ha
TornMHHO ®W  QuynmHOo  HaroBapBaHe. Ot
€KCIIEPUMEHTATIHUTE PE3YNITaTH Upe3 MpHaraHe Ha
TeopwsATa Ha TOAOOMETO Morar nJa Obaar
ONpeNeNICeHH C AO0CTaThbyHa TOYHOCT TOIJIMHHHUTE
rpannyan ycnmoBus (ot I, II u I pox), xouro ma
Obmat n3non3Banu npu npecmsatane no MKE.

[IpoeKkThT MMa NpeTUMHO Hay4HO-TIPUIIOKHA
HACOYEHOCT, KOWTO [ONpHHACS 3a YCIEIIHOTO
peaiu3upaHe Ha 4acT OT AMCEPTALMOHHUS TPYA H
MOBHIIIABAHE HA HAYYHUS TOTEHIINAIL.
II. OFOBLIEHA IIOCTAHOBKA

3a u3cnenBaHe M AOKa3BaHE e(PEKTUBHOCTTA
Ha CHUMYJALMOHHWTE aHAIU3UM € [PHIIOKEeHa
METO/MKA, HAacOYeHa KbM pellaBaHe Ha 3a/JauH,
CBBbpP3aHM C TIOBUIIEHUTE HW3UCKBAHUA KbM
e(eKTUBHOCTTA.

OcHOBHHTE 3a/1a4M BKJIIOYBAT ONTHMHU3ALMS
Ha TOIUIMHHUTE PEKUMHM, KOHTPOJ Ha (IIyHIHHUTE
CKOPOCTHM TNOTOM M  MHHUMH3UpaHE Ha
TEPMUYHUTE CHIOPOTHBIEHHA. ToBa  M3HMCKBa
NPEUU3HO YIpPaBjIeHUE Ha TEMIIEPaTypHHUTE IMOJIETa
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u QIynIHWTE TPOLECH, C Led NoAoOpsiBaHe Ha
pabOTHUTE XapaKTEpUCTHKH M TIOBUIIABAaHE Ha
koeuuuenta Ha mone3Ho neiicteue (KIIJ) na
(OTOBONTANYHUTE TTAHEIH.

UsBppmeH e aHanW3 Ha UW3CIEABAHUATA
BbPXY  CHCPrUMHHTE  XapaKTEPUCTUKH  Ha
(OTOBONTAaMYHU TMaHENW OT pa3IMYHd BUJIOBE,
0azupaH Ha myOnuKyBaHU peszyntatu. @okychT Ha
TE3W W3CIEIBAHUS € HAaCOYCH KbM METOIMTE 3a
OLICHKA W aHAlU3 Ha Pa3IMYHUTE XapaKTEPUCTUKU
Ha MaHEeJNTE, BKIIOUYUTEIHO TSIXHATa e(hEeKTUBHOCT,

TEPMUYHO TOBEJACHHUE M  YCTOMYMBOCT TIpH
pa3IUYHU EKCIUIOATAIlMOHHH YCIOBHSL.

N3cnensanu ca E€HEepPruiiHuTE
XapaKTePUCTUKH Ha pa3TUYHA BHJIOBE

¢doroBonTanuHM naneny. HampaseH e cpaBHHUTENEH
aHaJIM3 Ha U3CJIe/IBAHUTE I1aHENIU B CbOTBETCTBUE C
YCTaHOBEHHUTE CTaHAAPTH, KOWTO TIOKa3Ba, 4Ye
BCUYKH aHAIM3WPaHU 00pa3iy Ha (OTOBOJITAUYHH
MaHeNM HaIbJIHO OTrOBapsAT Ha HM3UCKBAaHUATA 3a
BHCOKAa €HEpruiiHa e(QEeKTUBHOCT W MHUHUMATHH
EMUCHH Ha BBITIEPO. Ocsen TOBA,
(hoTOBONTAaNYHNTE MTAHENH MPEJCTABISABAT HE CAMO
eeKTUBEH, HO U YCTOMYMB M3TOYHUK HA E€HEPIHS.
Te ca crocoOHM 1a OTrOBOPAT HAa HapacTBAIUTE
EHeprUiHN HYXJW Ha TMOTpedWuTennuTe, KaKTO B
pamkuTe Ha EBponeickusi Cbr3, Taka M Ha
MEXIyHAPOHO HUBO.
I11. IOJIYYEHHU PE3YJITATHU. U3BOIU
Pazpaborena e TeoperMuHa pamka 3a
Ch3/1aBaHE HA METOJVKA 34 OLICHKA HA CHEPTUHHUTE

XapaKkTEepUCTUKH Ha (OTOBOJNTAMYHU TAHEIH,
KOSATO CTBhIIBA Ha CHCTEMAaTW4YeH aHaju3 Ha
¢uznuHITE, TePMOAMHAMUYIHNATE u

CNIEKTPUYECKUTE TIapaMeTpu Ha TEe3H CHCTEeMH. B
Tazu pamka ce (HOpMyJIHpaAT KPUTECPHUU 32 OICHKA
Ha edexkruBHOCTTA Ha mnpeoOpa3syBaHEeTO Ha
C'lbHUEBATa CHEPrUsi B EICKTPUYECKA, KaTo Ce
OTYHMTAT KIFOYOBH (DAKTOPH KaTO TEeMIICpaTypHH
MoJieTa, TEPMHUYHH  CHIPOTUBICHUS, ONTHYHH
3aryOH W eJICKTPUUYECKH CBOWCTBA HA ITaHEIUTe.
W3BoanTe CBBpP3aHH ¢ MPOCKTA ca:

BBv3MokHOCT 3a Chb3JaBaHe Ha
MaTeMaTHYeCK MOJACIH U CUMYIAIUH, KOWTO
MpEenBIKAAT PaOOTHUTE  XapaKTePUCTUKA  Ha

(OTOBOJNTAUYHY MAHENH B Pa3IUYHU KIAMATUIHU
M SKCIIJIOATAIMOHHH YCIIOBHS.

OntumMu3zanus Ha TEPMUYHUTE u
CNIEKTPUYECKUTE 3aryOu, KOETO JIOTpHHACS 3a
MOBUINIABAHE HA KOSQUIMEHTa Ha  MOJIE3HO
neiicteue (KI1/I) Ha cucremure.

IIperusen aHanM3 Ha  BIMSHUETO Ha
TOIJIMHHHUTE MPOIECH U (IIYHUIHUTE MOTOIHU, KOUTO
UTpasT  ChIIECTBEHA pOJII B  TEpPMHUYHATA
CTa0MITHOCT Ha TaHEeIuTe.
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N3I'PAKJAHE HA MPEX KOBA ®OTOBOJITANYHA CUCTEMA C Bb3MOXHOCT

3A EHEPTUEH MOHUTOPHHT
(PE3IOME)

DESIGN OF A GRID-CONNECTED PHOTOVOLTAIC SYSTEM WITH ENERGY

MONITORING CAPABILITY

Project Leader Assoc. Prof. PHD Maik Streblau

Abstract: The aim of the project is to enhance the theoretical knowledge and practical
skills of the members of the Renewable Energy Sources (RES) student club in designing
and building grid-connected photovoltaic systems with energy monitoring capabilities.
The project work involves the practical implementation of a single-phase photovoltaic
system, which includes an energy monitoring system. To achieve the project objectives,
the following activities will be carried out: developing a conceptual diagram, including
the power and operational components; implementing a scheme for measurement,
control, and protection; realizing an energy monitoring system. As a result of the project,
practical skills in building grid-connected photovoltaic systems are expected to be
improved, along with the enhancement of the laboratory infrastructure. This will enable
more in-depth experimental research in the field of RES, particularly in systems for

converting solar energy into electricity.

Keywords: photovoltaic system, inverter, electrical grid, energy monitoring
KurouoBu nymu: GotoBoiTandHa cucTeMa, HHBEPTOP, CICKTPHIECKA MpeXa, CHEPIUCH

MOHHUTOPHUHT

PbrkoBoauTen Ha nmpoekTa: Aou. A-p nH:k. Maiik Ipedaay
Ipeacenaren Ha kiaydo BEU: Anexcanabp 3apaBkoB bruBapos

Pa0doTeH KOJIEKTHB:

1. Bnaaucnas TeomopoB Togopos — cryaenr, cnen. BEU

Sl AN

Mupocnas Mapusnos Tonopos — ctynenr, cnen. BEX
Muxaiino Muxaitnosuu Jlerkos — ctyneHT, cnen. BEU
WBaitno Momumnos CroifueB — cTyzaeHT, cien. BEU

Amnenus Kpacenosa Bacunesa — ctynenr, cnen. UE

I'eopru UBanoB JluMoB - ctyaenr, cneu. BEU

I'eopru Tuxomupos Tos1opoB - cTyneHT, cneu. BEU

Ilersp AnexcanapoB XaaKuaTaHacoB — CTyAEHT, cneu. ETET

9. Epaii Ceneiinun [llaban - ctynenr, crrerr. BEU

10.
11.

Xpucto L{Beranos Llanes - ctynent, cnen. BEW
Aranac MapTtuHoB Mures — ctyneHT, cnen. ETET

12. umxk. I'eopru Hukomnaes Kones — crynent, crient. ET

HN3PA3XOABAHU CPEICTBA - 3000 aB.

I. BBBEJEHHUE

Cucremute 3a npeobOpa3zyBaHe Ha CI'lbHYECBATa
€HEPIusl B €JICKTPUUECTBO THPIAT 3HAUYUTENEH PBCT
B niocienHuTe aecermierus. Crnpsamo 2000r., korato
W3TPajieHUTe CHUCTEMH ca C OOIl KamamuTeT OT
npubmusutento 1.2GW, to kbM kpast Ha 2022r. Te
nocturat Hajg 1000GW. To3u pbCT ce ABIDKH Ha
penuna GakTopu, KaTo - HaMaJIsIBaHEe Ha pa3xoauTe
3a M3rpakJaHe, HapacTBaHe Ha HEOOXOJUMOCTTa OT
THPCEHE Ha aJTepHaTHMBHHM M3TOYHHMLIM Ha €HEPrus
3a 3a[J0BOJIIBaHE Ha CHEPrHHHHUTE MOTPEOHOCTHTE,
HeTaTUBHUTE e(peKTH OT HapacTBaHETO Ha
[IApHUKOBUTE ra3oBe U JIp. B nHemHo Bpeme Bee mo-
gecTo ce HaOmoJaBaT TOAOOEH PO CHCTEMH

61

U3rpaZicHu BBPXY IIOKPUBU Ha CIrpajd, KakTO H
CUCTEMU M3TPaIeH! KaTo (GOTOBOJITANYHU QEPMH.

B YaCTHOCT MPCXKOBHUTE q)OTOBOHTaI/ILIHI/I
CHUCTEMH 3a€MaT OTHOCHUTCIHO BHCOK 47 OT
HWHCTAJIMPAHUTE (IJOTOBOJ'ITaI/I‘IHI/I MOIITHOCTH.

C’bIlIeCTBeHO npeauMCTBO IMpU TE3U CUCTEMHU (§
JIUIICaTa Ha aKyMyJaTOPHH OaTepuu 3a ChbXpaHsBaHe
Ha TpPOM3BEJICHATa EJIEKTPUYECKAa CHEpPrus, T.e.
MpOM3BeJIeHaTa SHEePrusl JTUPEKTHO Ce pasmnpeneis
OT MpeKaTa KbM IMOTPEOUTEIHTE.

EnuH OT OCHOBHHTE HENOCTATHIIM Ha TE3HU
CHCTEMH € HUCKaTa e()eKTUBHOCT Ha IIPpeoOpa3yBaHe
Ha CIIbHUEBATa CHEPIUs B EJICKTPUUECTBO, MOPAIH
OTPaHWYCHUATA BB3HHUKBAIIKA OT TPWUIATAaHETO Ha
(hOTOBONTANIHIS e(ekT. JlombITHUTE THA
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OTPaHUYCHHS BbPXY €()eKTUBHOCTTA Bh3HUKBAT U OT
HAauYMHA Ha OpHCHTHpaHe W WHCTAIUpaHe Ha
MOJyJINTE, N300pa Ha MpeoOpaszyBaTenHa anaparypa
W TIOCIIe/IBallla eKCIUIoaTalrs Ha CUCTEMHUTE.
[penBun M3MOKEHOTO MO TOpe Ce OKa3Ba, 4e
€IHU OT OCHOBHHUTE BBIPOCH 3a pellaBaHe ca
CBBP3aHH C CTAIMUTE M0 IPOCKTUPAHE U U3rPaxKIaHe,
KaKTO 10 OTHOIIICHUE HAa CHJIOBaTa 4acT, Taka W B
YacTTa CBbp3aHa C MOHUTOPUHT HAa CHCTEMHUTE.

II. OBOBLIEHA ITOCTAHOBKA

B pamkure Ha mpoekTa 0€ OKOMIUIEKTOBaHA
MpekoBa (POTOBONTAaNYHA CHCTEMA. 32 OCUTYpsIBAaHE
Ha TMPOEKTHOTO TNpeajoKeHue Osixa pearu3upaHu
CIICIHUTE 3aJIauu:

e TreHepUpaHe Ha CTPYKTypHa W IMPHUHIUIIHA
cXeMa Ha MpekoBa (JOTOBOJITaWYHA CHCTEMA
WHTETpUpaHa ChC CUCTEMA 38 MOHUTOPHUHT;

e OKOMIUIEKTOBaHE W  W3rpakJaHe  Ha
cucTeMara;

® OcHUrypsiBaHE Ha OTHAJCYeH AOCTHI KbM
peanu3upaHaTa CUCTEMa;

HacTpOMBaHE Ha CUCTEMATA;

o MOHUTOPUHT Ha BXOAHO-U3XOAHHUTE

MapaMeTpy Ha CHCTeMaTa.

I11. HOJIYYEHH PE3YJITATHU. U3BO/U
[lonmy4eHuTe pe3ynTaTH ca ¢ IPUIOKEH XapaKTep
1 ca 000COOCHH B HKOJIKO KaTETOPHU:
= ['eHepupaHe Ha CTPYKTYpHAa U TPHHIHUIIHA
cxema Ha (OTOBOJITAUYHATA CUCTEMA,;
* Usrpaxnane Ha MpexxoBaTa OTOBOJITaNYHA
CUCTEMA;
* OcwurypsiBaHe Ha OTAAJEYECH JOCTBII C LI
HACTPOHKa ¥ MOHHUTOPWHI Ha CHCTEMATa,;
= Pesynratu CBBp3aHU C paslpeleNeHrne Ha
MPOM3BOJACTBOTO HAa C€HEPrus MO JHU U

MCCCIIHU.

®@ur. 1. CTpykTypHa cXxeMa Ha HM3rpajieHaTa MpeKoBa
(dhoTOBONTANYHA CHUCTEMA.
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Energy Management @ Day m Year Lifetime 2024-11
Yield: 25.59 Consumption: 6.90
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Consumed (kWh) Fed to grid (kWh From PV (kiWh) From grid (KWh)
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®ur.2 . [TpuMepHO MeceuHo pasmpeeieHie Ha
[POU3BOJICTBOTO HA EHEPIrUs OT MPEKOBATA CUCTEMA
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3AJIBUKBAHE HA EJIEKTPUYECKH MOTOIIE{
(PE3IOME)
ELECTRIC SCOOTER DRIVE
Project Leader Assistant. Prof. PHD Georgi Dimitrov Jelev

Abstract: AHoTanus Ha aHTIHICKA e3uk — The aim of the project is to consolidate the
theoretical knowledge and increase the practical skills of the students in the student club
"Electromobiles". The implementation of the project will lead to the construction of an
electric scooter and the installation of data loggers to study the characteristics of the
electrical vehicle batteries. The devices assembled during the project will help the
students to continue enriching their knowledge in the field of electric vehicles and
conduct future studies related to the activities of the club. The assets acquired during the
project will enrich the material base of the club, the department and the university.
Keywords: anrmiiicku e3uk. Electric Scooter, Rechargeable battery, electrical motor,
Electrical motor drive

KnrouoBu nymu: Enektpuueckn MOTOIEN, aKyMyJTaTOpDHH OaTepuH, €IEeKTPHICCKH
JIBUTATE], KOHTPOJIEP

PhkoBoauTes HA MpoeKTa: IJ1. ac. A-p nH:k. ['eopru Iumurpos KesieB
Ipencenaren Ha kiyo Egexrpomoounu: Iersp AslekcanapoB Xaa:KuaTaHacoB
Pa0oTeH koJieKTHB:
1. ac. A-p urx. IlaBen MIBaHoB AHzpees
ac. K. Mapun TonopoB Mapunos
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Jusn XKuskor Mnues - criet. ETET, dak. Ne 21421006
Becesmn Tonopos Togopos - cnien. ETET, dax. 21421004
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I'eopru Becenunos I'eoprues - crierr. AT, dak. Ne 22121324
Amnenust Kpacenosa Bacunera — cner. UE, ®ak. Ne 21321504
Muxaun bosiHoB Canynmxkues — criert. ETET 22421007

10 Kpuctusa I'anunos Muxanes — crier. CUT ®axk. Ne 20621531
11. Ilpecusna Becemmuona umutpoa — criery CUT Dak. Ne 20621579

HN3PA3XOABAHU CPEJACTBA —2999,01 as.

I. BbBEJIEHUE

TexHomoruaTra 3a €IEKTPUYECKH IMPEBO3HH
CpeIcTBa Tpeiara MHOXKECTBO IPEIUMCTBA I10
OTHOIIIEHHE HAa YCTOWYMBOCT W €(EKTUBHOCT Ha
pa3uyHu paiioHM 1o cBeta. Ha mbpBO MscTO,
MpeMaxBaHETO Ha  UW3rapsHETO Ha  TOpHUBa
JIolpuHaca 3a momoOpsiBaHEe Ha KayecTBOTO Ha

BB3IyXxa B rpajackute paiionn. OCBeH ToBa
CHEeprusTa, H3MO0J3BAaHA 3a 3apekIaHe Ha
OarepunTe, MOXE Ja HOBA OT BB30OHOBIEMU

W3TOYHHIIM, KOETO JOMBIHHUTETHO momo0psBa
TeXHUA eKonormdeH npodwmir. U Hakpas, mpexombT
KbM eNeKTPUUYECKH MPEBO3HH CPEJCTBA CHIIO MMa
MIOJIOKUTEITHO BB3JEHCTBHE BBPXY TioOanHaTa
WKOHOMUKAa U €HEpruiiHaTa CUT'YPHOCT, ThH KaTo
HaMalsiBa 3aBHCHMOCTTA OT BHOCHH TOpHWBa U
HachpyaBa Ch3JIaBaHETO Ha pPa0OTHM MecTa B
WHIYCTpHUATA 3a MPOW3BOACTBO W IOJJIPHKKA Ha
EIeKTPUYECKH TPEBO3HH CPEJACTBA W TEXHUTE
KOMITOHEHTH.

OcHoBeH KOMIIOHEHT Ha BCHYKH
€JIIEKTPUYECKH TPEBO3HU CpeJCTBa € Oarepusra. B
ABTOMOOWJIO  TIPOM3BOJACTBOTO CE€  H3IOJ3BAT
pa3UYHU BUIOBE TEXHOJIOTMH Ha aKyMYJIaTOPHUTE
Oarepun [1]. Haii-macoBo TpouW3BeXIaHU ca

HaBJIC3JIM  JIUTUEBO-HOHHUTE W OJIOBHUTE
akymynaropu. Ilopamyi Ta3um mNpUYrHA B TO3H
NPOEKT Ie ObJie MPOBEJACHO W3CIEABAHE BBHPXY
SOC (State of charge) m SOH (State of Health) ma
pa3NUYHUTE JIMTUEBO-HOHHA Oarepus, MOHTHpaHa
B EIIEKTPUYECKO TIPEBO3HO CpeiCTBO. barepusra e
ChCTaBEHA OT JIBa KJIOHA, ChIBPIKAIIM MO 8 KIETKU
(LiFePO4) cbe crienudukarum:

Homuuanmo Hanpexenwne: 3,2V,

Kamanurer: 40Ah.

Knerkure BBB BCEKM KJIOH ca CBBbpP3aHH
MOCIIEI0OBATEITHO, KaTo oOpasyBar 00110
Hanpexernne 25,6V ¢ oomy kamarutetr 40Ah. /IBata
KJIOHAa CBINO Ca CBBP3aHH MOCIEAOBATEIHO, KATO
nmaBaT o0mo HampexxkeHue 51,2V u obuy kanmanurer
40 Ah. Ot Tyk o01maTa MOIITHOCT Ha OaTepusTa € :

Upate- Tpate = 51,2V.40Ah = 2048Wh

<D1/1rypa 1. Cxema Ha CBbp3BaHE Ha KJIETKUTE
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Batepusita ocurypsiBa  3axpaHBaHe Ha
MOCTOSIHHOTOKOB O€34ETKOB ENEKTPOJBUTATEN C
nocrosaan Marautd ( BLDC-Motor ) ME0907,
ynpasisiBaH oT kKoHTponep Kelly KBL48101X, c
HOMHHAIIHH MTapaMeTPH:

OnepatusHo Hanpexenue: 0~72VDC;

Homunanen npoabipkuteneH Tok: 80A;

MaxkcumanieH TOK Ha HaroBapBaHe: 250A;
Homunanna ckopoct Ha BbpTeHe: 3000min-1;

Makcumanna ckopoct Ha Beprere: 5000min-

3a mpociensBaHe Ha CBCTOSHHETO Ha
OarepusTa B Tpollec Ha pabora Oe H3roTBEH
Jaraiorep 0azupan Ha MIPOrpaMUpyeMH
MUKPOKOHTpOoJsiepHH matku Arduino Nano.
e

1

®urypa 2. brnok-cxema Ha U3paboTeHUs
JaTanorep

II1. TIOJIYYEHMU PE3YJITATHU. U3BOAN

3a KOpPEeKTHO M3cieBaHe Ha ChbCTOSHUETO Ha
Oarepusita B paboTeH pexuMm. [IpeBo3HOTO
CpelcTBO 0O€ W3NUTBAaHO TIOJICBH YCIOBS B
MPOIBIDKEHNETO Ha JBa daca, OT KBAETO Osxa
MTOJTy9€HH CIIEAHUTE PE3YITaTH

Uhe':ery V) SOC
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durypa 3. State of Charge Ha 6atepusita Mo Bpeme
Ha eKCIIePHMEHTA.
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®wur. 4. KoncymupaHa MOIIHOCT OT
€JIEKTPOIBUTaTENs 110 BpeMe Ha eKCIIEPUMEHTA.

[To Bpeme Ha MpoOBEKAAHE HA EKCIICPHUMEHTA
U TIpU aHAM3UpaHE Ha PE3yJITATUTE, CTYJICHTHTE
OT KIIyOBT:

-3aTBbpAMXa TEOPETHYHHUTE CH TO3HAHUS
CBBp3aHH CbhC paboTaTa Ha aKyMYJIaTOPHHTE
OaTepuu ¥ TSAXHATA IPABHJIHA CKCILUIOATAIUS.

-Oboratuxa NMpaKTUYECKUTE CH MO3HAHUS B
obnactra Ha CHCTEMHTE 3a CHEMaHe Ha
UHpOPMAITHSL.

-Ocurypuxa JOCTaThb4uHO TOJIAM Ha0Op OT
JaHHU 3a OBJCIIM W3CICABAHUS, CBBP3aHH C
JICHHOCTUTE Ha Ki1yOa

IV. IYBJIUKAIIUU TIPE3 2024 T'OJAUHA,
CBBP3AHMU C ITPOEKTA

1. Dimova, T., Aprahamian, B., Zhelev, G,
Experimental Investigation of the Power Required for
Laser Cutting of Different Materials in Laboratory
Conditions for Student Training, SIELA 2024, pp. 57-
61, ISBN 979-835038236-5, DOI
10.1109/SIELA61056.2024.10637806

2. Yyactue B CryzmeHTcka HayuyHa cecusi 2024r. Ha
TY-Bapna c JIOKJIaJI; ,A3CJIEJIBAHE HA
BATEPUUTE HA EJIEKTPUUYECKU MOTOLUKIIET
B PEXHWM HA PA3PIA“, Asrtopu Bnanucnas
Tomopos, Crenr. BEW, 4 xypc, Ilersp XamxuataHacos,
Crnen. ETET, 3 kypc, HaydyeH ppkoBOOMTEN: ac. MHXK.
Mapun Tonopos MapuHoB
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private innovation, Routledge, New York, 2015, 129 p.
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[2]. Selamat Musliminl, Zainuddin Nawawi2*, Bhakti
Yudho Suprapto3, Tresna Dewid, ,,Comparison of
Batteries Used in Electrical Vehicles(A Review)”, 5 th
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MMPOEKTHUPAHE 1 N3TPAJKIAHE HA TEHEPATUBEH JUTUTAJEH ACUCTEHT
(PE3IOME)

DESIGN AND DEVELOPMENT OF A GENERATIVE DIGITAL ASSISTANT
Project Leader Prof. PHD Milena Karova

Abstract: The project focuses on designing and implementing a system for text-based
user interaction using generative Al models. It involves analyzing and comparing
various large language models (LLMs) to determine the most suitable architecture for
building an efficient digital assistant. The system integrates advanced natural language
processing techniques to ensure accurate understanding and generation of context-aware
responses, enabling seamless interaction with users in an academic environment.
Keywords: Generative Artificial Intelligence, Large Language Models, Natural
Language Processing

KnrouyoBu pymu: ['eHepaTUBEH HW3KYCTBEH HWHTENCKT, [ONEMH €3MKOBH MOJIEIH,
O0paboTKa Ha ECTECTBCH €3UK

PonkoBoauTes Ha npoekTa: npod. a-p un:xk. Muiena Kaposa
IIpencenaren Ha kiay6 Creative Code: Ilimamena Atanacopa

PaboTeH Ko/IeKTUB:

Buxkrop UBanoB — ctynenrt, crier;. CUT

Panoctun JJumMutpoB — cTyneHT, creu. CUT

Enuna Unapuonosa — ctyaent, cner. CUT

Bukrop MBanoB — cryzaeHr, cneu. MU

Bacui CranueB — ctyaeHT, cnen. KC

boxxunap MBanoB — cTyzaeHT, cnen. CUT

DN L AL~

Murtxat Mycrados — ctyzenr, cnen. KCT
Tonop IlaBnenkoB — ctyaeHT, cren. CUT
ATtanac MaprapuToB — cTyaeHT, cien. KC
10 Hanann lumMutpoB — cTyaeHT, cren. KC

HN3PA3XOABAHU CPEJACTBA —2942,22 nB.

I. BBBEJJEHUE

IIpe3 nocnennute roauHu ce HaOOAaBa
3HA4YMTEJIeH  HampeabK B Pa3BUTHETO  Ha
IeHEpPaTUBHUTE €3UKOBH MOJEIM, KOUTO HaMHpar
IIUPOKO TPWIOKEHWE B  Pa3IM4Hu  cdepH,
BKJIIOUHMTEITHO 00pa3oBaHHeTo. Pa3paboTBaHEeTO HA
TakaBa CHUCTeMa 3a TEeXHUYECKH YHHBEPCUTET —
Bapaua e mnopomeHo or HeoOXxoauMocTTa OT
aBTOMATU3MPAHU PEIICHMS, KOUTO Ja YJIECHSBAT
3HAYUTEJIHO JOCTHIA O aKaJleMUYHA HHPOPMALIHSL.

OCHOBHOTO MPEIU3BUKATEICTBO pu
MIPOCKTUPAHETO HA TOJI0O0HA CHCTEMA € U300pBHT Ha
noaxopsma apxurekrypa Ha LLM Mopen, kosTo aa
OaraHcupa MEXAy CIOXKHOCT, TPOU3BOIUTEIHOCT U
BB3MOKHOCTH 32 IIEPCOHATM3ALKS.

JlombIHUTENHO yCOKHEHHE MPOU3THYA OT
cnenuduKara Ha OBJITapCKUS €3WK, KOWTO Ce
XapaxkTepuszupa ChC CIIO’KHA rpamaruka,
Mopdomorust u cuHTakcuc. Jlumcara Ha moOpe
pazButn myOnmuan NLP mozenu 3a Obarapcku
€3MK OrpaHHYaBa HAJIMYHUTE PECYpCH, KOETO
Hajara pa3paboOTBaHETO Ha MEPCOHATU3UPAHU
oOyunTenHn HaOOpH OT JAaHHU W ajanTanus Ha
BEYE CHILECTBYBALM apXUTEKTypu. ToBa M3MCKBa
IpujaraHe Ha YCbBBPLICHCTBAHM TEXHUKH 32
00paboTKa Ha €CTECTBEH €3UK, KaTo pa3lo3HaBaHE
Ha O0EKTH, U3BIMYaHE Ha HAMEPEHUs H
CEeMaHTHYHO MOJeNHNpaHe, 3a Ja Ce TrapaHTupa

TOYHOCT U
OTrOBOpHU

aJICKBATHOCT Ha TCHCPHUPAHUTEC

II. OBOBHIEHA IIOCTAHOBKA

3a peanm3upaHeTO Ha TpoekTa ¢ u3bpaHa
apxXuTeKTypa ,,KIHEHT-ChPBBP, oOeaWHsBaIIa
MOOWITHO TIPHIIOKEHHUE, 0a3a OT JaHHU, MPUIOKHO-
nporpamed wHTepdetic (API) u rTeHeparuBeH
€3WKOB  MOJEJ, CIeNUWalHO aJanTUpaH  3a
OBJITApPCKH €3HK.

MOOWIHOTO TIPHIIOKEHHE € pa3paboTeHO ¢
React Native, xoero ocurypsiBa KpociuiaropMeHa
CHBMECTUMOCT H  YJECHsBa  JIOCThIIa  Ha
noTpeduTeNnnuTe 10 YCIyrHTe Ha cucTemara. Upes
MIPHJIOKEHUETO CTYNEHTHUTE, TPETNOoJaBaTelnTe |
MOCETUTENIUTE MOTaT Ja 3aJaBaT BBIPOCH H Ja
MOJTy4aBaT MEPCOHAIM3UPAHH OTTOBOPH, CBBP3aHU
c aKaJgeMAYHU porpamu, CHONTHS,
aJIMAHHACTPATUBHU MIPOLEAYPH " pyra
nH(pOpMAaITs 32 YHUBEPCUTETA.

CopBbpHaTa HHGPACTPYKTYpa € U3rpajieHa C
ASP.NET Core, xoiiTo ocurypsBa Obp3a
00paboTKa Ha 3asBKM W KOMYHHKaIus ¢ 0a3ara OT
MaHHW, cb3naaeHa B MariaDB. Oo6pabGoTtkara Ha
MOTPEOUTEIICKUTE 3alUTBAHMS C€ HM3BBPIIBA Upe3
RESTful API, xoiito rapaHTHpa HAISKIHOCT U
CHBMECTUMOCT MEXJy OTICIHUTE MOAYJHU. 3a
ChXpaHEHUE W YIPABJICHUE HA TOJIeMH 00EMH OT
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JaHHM  Cc€  M3MO0J3Ba  MOIIHA  CBhPBBpHA
KOH(UTrypamus ¢ BUCOKa POU3BOAUTEIHOCT.

OCHOBHHMST MOJYJ 3@ U3KYCTBEH MHTEJEKT €
peanmmsupan ¢ Rasa Framework, koiito ocurypsisa
MOJIyJIHA apXMTEKTypa 3a YyIpaBJIEHHE Ha Auajora
u pa3no3HaBaHe Ha  HaMepeHusTa  Ha
norpebutenure. OOyUYUTETHUTE TAHHU Ca CHOpaHH
ype3 IIeJIEHaCOYeHH HHTEPBIOTa ChC CTYIEHTH U
MpernojaBaTeny, KOETO TapaHTUpa, Ye MOJCNbT
0Tpa3siBa peaqHuTe WHPOPMALMOHHH HYXKIH Ha
YHHBEPCUTETCKaTa OOIIHOCT.

Cnen oOCTOGH aHaIM3 Ha CHBPEMEHHUTE
esukoBu mojenu, kato BERT u GPT, ¢ uzbpan
BERT mnopamu HeroBara BUCOKa €(EKTHBHOCT B
pa3dupaHeTo Ha KOHTEKCTa U CeMaHTHYHUS aHaJIN3
Ha TeKcToBe Ha Owyrapcku e3uk. Cucremara e

oOydeHa 4upe3 IpWwiaraHe Ha TEXHUKH 3a
npeaBapuTeaHa 00paboTKa Ha TEKCT, BEKTOPHO
NpeACTaBsHE HAa JAyMH W HAacTpoMka Ha
XHIIEpIIapaMETPH.

II1. TIOJIYYEHMU PE3YJITATHU. U3BOAN

I[lo Bpeme Ha paboTara MO TpOEKTa ce
3aCerHaxa pasJIM4YHUTE €Tallkld W TCXHOJIOTHUU IIpH
pa3paboTKara Ha CHCTEMH C M3KYCTBEH HHTEIEKT.
Pa3paboTeH € reHepaTHMBEH HM3KYCTBEH HHTEJICKT,
CIEeUAIHO  aJanTHpPaH 3a OBJTapcKH  €3WK,
BBIIPEKH OTPaHUYEHUATA, CBHP3aHH C JHMIICaTa Ha
MpeIBapUTEIHO OOYYCHU €3WKOBH Mojenu. Upes
[IEJIEHacOYeHO  TpOy4yBaHe, H3rpakJaHe Ha
cobctBeH oOyumrtenen Data Set u mpuiaraHe Ha
CBBPEMEHHU METOMOJIOTHH 3a 00paboTka Ha
€CTeCTBEH €3MK, € [IOCTUTHATO 3HAYHTEIHO
momoOpeHre B TOYHOCTTa M aJIeKBaTHOCTTa Ha
TeHepUPAHUTE OTTOBOPH.

OCHOBHHAT MOMYIN 32 M3KYCTBEH HMHTENEKT,
mrpageH ¢ Rasa  Framework, ycmemmno
naeHTU(GUIIIpa HaMEPEeHUATa Ha IOTPEOUTETUTE,
M3BIMYA KITIOYoBa WH(OpManus © TeHepupa
JIOTUYHA ¥ KOHTEKCTYAIHO PEJIEBAaHTHH OTTOBOPH.
Cren cepus OT TecToBe W ()MHA HACTpOWKa Ha
MOJieNa, € TOCTHTHATO BHCOKO HHWBO Ha TOYHOCT
MpH OTTOBOPUTE, BKIIOYUTETHO TPHU CIOXKHA U
KOHTEKCTYATHO 3aBUCHUMHU 3aITUTBAHUSL.

Cucremara ToOKa3Ba BHCOKa CTENeH Ha
aIaTITUBHOCT, Mam@abupyeMoCT M BB3MOXKHOCT 3a
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MHTErpalysi Ha HOBU (YHKIMOHATHOCTH. ToBa s
NpaBy TNPWIOKHMAa HE CaMO 3a HYXIUTE Ha
TexHuueckn yHUBepcuTeT — BapHa, HO U 3a Apyru
aKkaJeMUYHUd W aJAMUHUCTPATUBHH WHCTUTYLHH,

KOUTO TBPCAT aBTOMAaTH3WpaHU pELIeHUs 3a
yhpaBieHUe Ha HHPOPMALUITA.
B zakmioueHue, NpOEKTHT JlOKa3Ba, de

CbBPEMCHHUTEC TCXHOJIOTUHU 3a U3KYCTBCH MHTCJICKT

Morar yCHemlHO JAa ObJaT MpHIIOKEHH B
cnenuduieH €3UKOB KOHTEKCT, Karo
CBIIEBPEMEHHO  IpemlaraT  MamadHpyemocT,

MEPCOHAN3AIUS U YCTOHYHMBOCT CHPSAMO ObACIIH
TEXHOJIOTUYHU M OpPraHM3allMOHHM NpoMeHu. Tosa
No[YepTaBa 3HauMMOCTTa Ha pa3padoTKara KakTo B
aKaJIeMU4€EH, Taka U B IPAKTUUYECKHU acCIeKT.

IV. MIYBJIUKAIIUU TIPE3 2024 T'OJAUHA,
CBDBP3AHMU C ITPOEKTA

1. Jumwurpos, Jamamn, ,PaspaGoTBaHe M BHeIpsBaHE Ha
yueOeH cuMyJaTop 3a KopaOHa JIOTHCTHKA TI0 TpuMepa Ha TY
Bapna“, Hayuna xoHpepenuust, BBMY , Hukona Banmapos®,
27-30 HoemBpu 2024r.

2. Dimitrov, Danail ,,Linking Business and Education
to Find Al Solutions for Improving the Student Learning
Experience in Bulgaria“, Rumelia Studies Student
Congress, 2024, Istanbul Rumeli University (110 nevar)

3. AtanHacoBa ITnamena, HBanos Buxkrop,
»lIpOeKTHpaHe W  H3rpaXJaHe Ha  KOHTEKCTHO
OpUEHTHpaH aBTOMAaTW3WpaH areHT 3a guainor”, CHC
"Hayka B 6paemeto" 2024, TY - Bapua

JINTEPATYPA:
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[2]. Melissa Smith, Become a Successful Virtual
Assistant, ISBN: 1728689678,

3a KOHTAKTH:

npod. n-p wmHk. Munena Kaposa, Karempa
”KommroTepHu Hayku U TexHoioruu™ mpu OUTA nHa
TY-Bapua , yn. Crymentcka Ne 1, 205TB, Ttem.
+359894651792, e-mail: mkarova@tu-varna.bg

Penenzenru:
1. mom. o-p max. M. Togoposa, TY-Bapna,
2. npod. n-p umxk. M. JIazapoBa-MurieBa, TY-Codusi.


mailto:mkarova@tu-varna.acad.bg

IMPOEKTU ®MMHAHCHUPAHHU LNEJIEBO OT ABPXXABHUA BIOJUKET TY — BAPHA, 2024 r.

CPABHUTEJHU U3CJEIBAHNS HA IPOMEHY BB BLHIIHWS IN3AWH 1
3AIBUKBAHETO HA MAJIKA YETHPUKOJIECHH MPEBO3HU CPEJCTBA
(PE3IOME)

COMPARATIVE STUDIES OF CHANGES IN THE EXTERIOR DESIGN AND
DRIVETRAIN OF SMALL FOUR-WHEELED VEHICLES
Project Leader Assoc. Prof. PHD Rosen Hristov

Abstract: In many events and competitions, single-seater vehicles are used, such as:
prototype cars (Shell Eco-marathon), cars (Formula Student) or various karting
competitions. Karts are significantly smaller than regular cars, making them easy to
drive and maneuver. Although they are not as powerful as standard cars, they can reach
high speeds thanks to their low weight and good aerodynamics. Karts are equipped with
protective frames and other safety measures that protect drivers in the event of

accidents.

Keywords: Shell Eco-marathon, city car, ecology, fuel consumption, karting
Kurouosu gymu: Shell Eco-marathon, rpagcku aBTOMOOHII, €KOIOTHS, KAPTUHT, Pa3X0]]

Ha rOpuBO

PhkoBoauTes1 HA poeKTa: Aol A-p K. Pocen Xpucros
IIpencenaren Ha CtyneHTcku aBTo Kiayd: Cumeon Cnacos

PaboreH K0JIEKTHB:

1. wunx. [TaBen MBanueB YanbkoB, nokropanT kaT. TTT, MT®

SO NANE LN

U JIp. CTYACHTH

Crosin Jlumutpos Ilperanos, cryaent coer. TTT
IIBeromup MBanos Ilanos, ctynent cnen. TTT

Banepu Neenmunos Casues, crynent cnen. TTT

Anexc PanocnaBoB Pycekos, ctyaent coer. TTT
Huxomnaii lusiHos Ilenes, ctynent cnen. TTT

Hukona XpuctoB Xpuctos, cTyaeHT crer. AT
Koncrantun [Tnamenos I'ocrionuHOB, cTyaeHT cnen. AT
Bosa MaptunoB MapTHHOB, cTyieHT cren. AT

0. Mupocnas Pagoctunos Ileitues, ctyaent crer. TTT

HU3PA3XO/IBAHU CPEJICTBA — 3000 Jib.

I. BbBEJIEHHUE

B MHOI0 NnposiBM ¥ ChCTE3aHUS CE U3IOJI3BAT
MaJIKd YEeTUPHKOJCCHH MPEBO3HM cpeacTBa. Te
HMaT CcBoATa coelMduKa II0 OTHOIICHHE Ha
M3UCKBaHUATA 32 KOHCTPYKIUS, OKOMILICKTOBKA W
curypHocT. KapTuHT aBTOMOOWIINTE ca 3HAYUTEITHO
I0-MaJIK¥ OT OOMKHOBEHHUTE aBTOMOOMIIN, KOETO I'M
MpaBU JIECHW 3a YIpaBICHUE W MaHEBpUpAHE.
Bbopekn Ye He ca TOJKOBA MOIIHH Karo
CTaHJAPTHUTE aBTOMOOWJIM, T€ MOTaT Ja JOCTUTHAT
BHUCOKH CKOPOCTH OJlarojiapeHue Ha HUCKOTO CH
Terno W jgobpara  aepoawHammuka.  KapTuHr
aBTOMOOHITUTE ca 000PYABAHM ChC 3aIIUTHU PAMKH
W JIpyTy MEPKHU 3a 0€30MacHOCT, KOUTO Mpena3Bar
BOZAYUTE MIPH KaTacTpodu.
UscnenpanusaTa, KOHTO KOJEKTUBBT HW3BBPIIBA
MoMarat Jia c€¢ YChbBBPIICHCTBAT CIAWH KapTHUHT
aBTOMOOMJI, KaKTO M aBTOMOOMIINTE C KOHTO Ia
y4acTBa B cleIBaIUTe A3JaHusA Ha
MexayHapoHoTo cberedanue Shell Eco-marathon.
II. OBOBIIEHA TIOCTAHOBKA

KoHcTpykiusaTa Ha KapTUHT aBTOMOOWJA ¢
CPAaBHHUTEIHO TMPOCTa, HO BCE TMaK H3KUCKBA
BHUMATEIHO TMPOEKTHpaHe W u3paboTka, 3a ja
OCUTYPH 0€30I1aCHOCT, e(heKTUBHOCT u
YIOBOJICTBUE oT KapaHeTo. OCHOBHHUTE

KOMIIOHEHTH Ha €H TUITUYEH KapTHHT aBTOMOOWIT
ca:

» [Macu

» Jlpuraren

* Cemanka

* CrimpayHa cucrema

» KopmuiHa cucrema

e ['yMH U JKaHTH

* 3agBWKBaIla CHCTEMA

* Cucremu 3a 0€301acHOCT
MHOTOKpaTHOTO HW3pa0OTBaHE HA aBTOMOOWIH 3a
yuactie B Shell Eco-marathon mgaBa BB3MOKHOCT
Ha KOJIGKTHBA J1a MPIJIOKU B CBOUTE H3CIICIABAHI
HEOOXOAMMHTE 3HAHWS M yYMEHHUS 32 U3IThIIHEHUE
Ha KOHKPETHHUTE 3aJaddl 10 OTHOIICHHE Ha
3a[IBKBAHETO W YIPaBICHHETO HAa KapTUHT U
aBTOMOOWITM TPAJCKU THUI. B KapTHHT aBTOMOOMIA
TpsiOBa Ja Ce YCHBBPIICHCTBA EIEKTPHUECKOTO
3aJIBKBaHE W Ja ce IMoa0epaT KOHCTPYKIMH 3a
Oponnte u cnoiiepure. Chc 3amsHAaTa Ha
3aJIBKBAHETO Ha KApTUHT aBTOMOOWIIUTE C
EJIEKTPUIECKO C€ J]aBa BB3MOXKHOCT 32 TOCTHUTaHE
Ha MHOTO BHCOKH cCKopoctd — Hax 150 kwm/4.
EcrectBeHo TpsibBa W pa3BuTHE Ha CIHpadHaTa
CUCTEMa, KaKTO U MOA00P HA TIOIXOMASIIHU TYMH.
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3a TeoOpeTHYHHTE U3CIICABAHUS CE U3IOI3BAT
mporpaMHuTe  BB3MOXKHOCTH  Ha  SolidWorks
(®wur.1). bponsTa Ha KapTHHT aBTOMOOWIIA € BaXKEH
eIIEMEHT, KOMTO MpeArna3Ba IIaCUTO M BoJaya OT
MOBPE/IM M HapaHSBaHUS MPU CONBCHIIN.

@ur. 1. KoHcTpynpaHe Ha KapTUHT aBTOMOOMIIA B
cpenara Ha SolidWorks
C nomomra Ha jgombiHeHuero Flow
Simulation e u3ciie/iBaHa KOHCTPYKIUATA HA JBETE
yacTH Ha OpOHATA M Ha CTPAaHUYHUTE TMAHETH

@ur. 2. Uzcnensane KOHCTpyKIuUsTa Ha OpoHsiTa ¢ Flow
Simulation
[Ipn excreprMeHTATHUTE H3CIICIABAHU
Oerre 3aMeHEHO 3BOHOTO KOJIEJO Ha JIBUTATENS 3a
MpoMsIHA Ha TpenaBaTeNHoTo uncio. Ha mazapa ce
rpemiaraT TOTOBH PEIISHHs caMo 3a 3a/IBUKBAHE C
JBI" 1 350HOTO KOJIEI0 TPsIOBa 1a Ce KOHCTPYHpa U
n3paboru wHAEBHAyaTHO. C IeN ONTUMU3HpAHE
MOXE Ja Ce pasImupu Habopa KaTro ce M3padoTAT
ome 3bOHM Kojela ¢ pa3IndeH Opoil 3n0H.
[IpemaBaTenHOTO OTHOUICHHE € BXHO 32
IT’bPBOHAYATTHOTO MOTErNITHE  HA  KapTHHT
aBTOMOOWIIa W 32 MaKCHMMallHaTa CKOPOCT, KOSITO
Moxke gma ce mnocturHe. C  eNeKTPHYECKOTO
3aBMKBaHE KapTUHT aBTOMOOWJIA € CKJIOHEH Ha
MpoOYKCYBaHE TIOPagyl MHOTO TOJEMHS BBPTSAI]
MOMEHT Ha eNeKTPOABUTATEIS.

[IppBoHavanHO  Oemre  TUIAHUPAaHO A
n3paboTM OpoHU C pa3nmuyHa (opma, KOUTO Ja
cpaBHuM. [Iporieca Ha n3paboTBaHe ce OKa3a MHOTO
IBIBI ¥ TPYNOEMBK — M3pa0OTBaHE HA OTIEITHUTE
enemMeHTH Ha 3J] mpuHTEep, crmobsBaHe U
MOJICHIIBaHE C BBIIEpoaeH Kommo3ut (Dwur.3).
Cpoka Ha Tmpoekra Oemre HeNOCTaThueH 3a
CPaBHHUTEIIHH E€KCIIEPUMEHTAITHU U3CIICABAHUS U CE
3aJI0BOJIMXME CaMO ChC CHMYJIAIUM B Cpelara Ha
SolidWorks. Baxno ma ce mpociaenu W
YCTOWYMBOCTTA Ha KApTHUHT aBTOMOOWIAa TIpHU
JBHKCHHE TI0 TTPaBa U B 3aBOUTE.
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@ur. 3. MoMeHTH OT N3padOTKaTa Ha €JIEMEHT OT
npeaHaTa OpoHs

III. MOJYYEHU PE3YJITATHU. U3BOAU

OT HampaBeHHTE W3CIICBAHUS MOTaT 1a ce
HaIpaBAT CJICAHUTE U3BOJU:

1. MopenupaneTo ¥ H3CIEABAHETO Ha
aBToMOOMIIUTE B cpeiara Ha npoaykra SolidWorks
JaBa  BB3MOXKHOCT 32  ONTUMH3AIMsSI  Ha
KOHCTPYKLIUATA

2. TpssbBa ga ce  HampaBsAT  MO-
NPOJBDKUTEIHE TECTOBE, 3a Jila MOXE Ja ce
orpesenu HO/IXO/ISIIIOTO npeaBaTesTHO
OTHOIIICHHE HA BEPIKHATA MPE/IaBKa.

3. U3paborkara Ha OpOHHUTE W CIOHIEPUTE
OT BLIVICPOJHU KOMIIO3UTHU yBEJIMYaBa 3JIpaBUHATa
1 HaMaJIsiBa TAXHOTO TETJIO.

HOHy‘IeHI/ITe 3HaHWA U YMCHUA MOrar Jia Cce
MIPHUJIOXKAT TP Pa3pabOTBAHETO Ha HKOHOMUYHH U
€KOJIOTMYHU aBTOMOOWIIH.

IV. IYBJIMKALIMU TIPE3 2024 TI'OAUHA,
CBBP3AHMU C ITPOEKTA

1. Rosen Hristov, Stefan Stefanov, Georgi Kadikyanov,
Gergana Staneva and Pavel Chalakov, Comparative
Study of Electric Car In-cabin Temperature and Air
Quality — AIP conference proceedings, nox nevar
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KOHCTPYUPAHE HA OKAUBAHE 3A CTYJEHTCKU CbCTE3ATEJIEH
ABTOMOBWI
(PE3IOME)

DESIGN OF SUSPENSION FOR FORMULA STUDENT RACING CAR
Project Leader Assoc. Prof. Veselin Mihaylov, PhD

Abstract: Student club "TU-Varna Motorsport” continues work on designing and
manufacturing a car for participation in the student competition "Formula Student". So
far, the components of the car's structure have been modeled, the frame has been made,
and a 4-cylinder engine from a sports motorcycle has been purchased. The goal of the
current project is to continue with the construction of the car, and more specifically its
suspension. The implementation of the project supports the club's activities related to the
construction of the car and participation in the student competition.

Keywords: student competition, design, car, chassis, suspension, Formula student
Knro4oBu IyMu: CTYICHTCKO ChCTE3aHHE, IPOSKTHPaHE, OKauBaHe, npuraten, Gopmyna
Student

PbxoBoauTe Ha nmpoekTa: Aou. A-p HHK. Becesimn Muxaiisios
IIpencenarest Ha cTyaeHTCKHU KJay0 ,,TY-Bapua Mortopcnopt*: I'aBpana I'aspaunsios
PaboreH Ko0JIEKTHB:
ITaBnmun Konankos - ctyneHT, cretl. AT
Becenun Jlumutpos - ctyaeHt, cner. TTT
I'eopru I'eoprues - ctynent, cnen. AT
Amnenus Bacunesa - cTyzaeHT, cnen. VE

PRNAINRE DD =

Kawmep I'ronait Kemain - ctyzaent, cner. AT

ac. Jlanuen MBaHoB — goktopant, kat. TTT, MT®
[Inamen HectopoB — nokropant, kat. TTT, MT®
[TaBen YanbkoB — noktopanT, kat. TTT, MT®

MU3PA3XO/IBAHU CPEJICTBA — 2996,38 ;8.

I. BBBEJEHUE

CryneHTcKu KITy0 »1Y-BapnHa
Motopcmopt” npoap/ikaBa  pabota 10
MPOCSKTHPAHEe ¥ U3paboTBaHe Ha OOJHN/T 32 yUacTheE B
CTYIEHTCKO cheTe3anue “Formula Student”.
J1o HACTOSIIMAT MOMEHT Ca MOJICIIMPAHN ChCTABHU
YacTH OT KOHCTPYKIUSTA Ha  aBTOMOOWIIA,
n3paboTeHa e pamara, 3aKyneH e 4-IWINHIPOB
JBUTaTe] OT CHOpPTEH MoTonukier. Ilenra Ha
HACTOSIIMSIT TPOEKT € Jla ce TPOJIBIDKU ¢
W3rPaXKJIAHETO HAa aBTOMOOMJIA W TO-TOYHO
HETOBOTO OKaYBaHE.

®ur. 1. ABromobun tun Formula Student

II. OBOBIHIEHA TIOCTAHOBKA

OxauBanusita Ha Oomuaure 3a Formula
Student ¢QyHKIIMOHMpAT B TECEH JMana3oH Ha
ABTOMOOWMJTHATA JIMHAMHKA, TOPagd TECHUTE U
KpaTKH TpaceTa, KOUTO OTpaHrYaBaT MaKCUMaTHATa

CKOpOCT mpu 3aBuBaHe. ChINO Taka, FTEOMETPHUITA Ha
OKauBaHETO € OTPaHWYEHA U OT CaMUTe IIpaBUjIa Ha
chcTe3aHueTo.  ['maBHuTe — (DakTOpH,  KOHUTO
ompenensaT eOEeKTHUBHOCTTa Ha YIPaBICHUETO Ha
KoJIaTa ca MeXIyOocHe W IMpOoYrHa Ha octa. Te ca
OTpaHWYEHH OT MPaBUIIaTa B JOJTHATA TPAHUIIA, KATO
KOJIKOTO TIO-KOMITAKT€H € OONHIBT, TOJIKOBA IIO-
IBPraB € TOM W MO-NMOIXOSI 32 TECHUTE THCTH.
Tesm 1Ba mapamerspa BIMSAT HE camMo Ha
MPEXBBHPIISTHETO HA TEKECTTA IIPY 3aBUBAHE, a M Hali-
BeUe BHPXY PaANYCHT Ha 3aBUBAHE.

MeXIyocHeTO € Pa3CTOSTHHUETO MEXIY IEHThpa
Ha TIpefHaTa W 3agHara ocd. 1o WMa BIHMSHHAE Ha
MPEXBBPISHETO Ha TEKECTTa B  HAIIBKHO
HampaplieHWe, TJaBHO MpPH HaMalsBaHE W IPHU
yckopenue. Ot npyra crpaHa TO OrpaHHYaBa
MPOCTPAaHCTBOTO, C KOETO Ce pas3mojara 3a
MO3UIIMOHUPAaHEe Ha OCTaHAJTUTE KOMITIOHEHTH Ha
oommpa. lllmpounHara Ha OCTa € Pa3CTOSHUETO OT
[EHThbpa Ha JsBaTa J0 IEeHThpa Ha JiCHATa TyMa.
To3u mapaMeTbp € U3KITIOYUTEITHO BAXKEH, TOpaIu
HErOBOTO BB3ACHCTBHE BHPXY IMPEXBBHPISHETO HA
TEXeCTTa B CTPAaHUYHO HAIIpaBJICHUE, T.€. IPHU
3aBHUBaHeE.

Cnen xaro ObaaT ompeneieHH Te3HW JiBa
OCHOBHHU IapaMeThpa, ce u30upar pasMepu Ha
TYMHTE W JDKAaHTUTE, Thii KaTO OT BHCOYMHATA Ha
TYMHUTE 1€ 3aBUCH TEOMETPHUSTa Ha ISUIOTO
okauBaHe. lllupouynHara Ha rymMHTEe MMa OTPOMEH
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eeKT BBpPXY CHEIUICHHETO Ha aBTOMOOWNa, TbU
Karo TMO-IIUPOKUTE TyMH HMMaT  MO-TOJSIMO
KOHTaKTHO TETHO. Y BeJIMYaBaHETO Ha HIMPOYNHATA
Ha TyMHTE, 00aye, uBa c HeJOCTaThK — KOJIKOTO MO-
IMpOKa € TyMara, TOJIKOBa IMO-ToJsIMa CTaBa
HeitHata Maca. ChIIo Taka IUIOIITAa, KOATO TPsiOBa qa
ObJe 3arpsra 70 paboTHA TeMIlepaTypa CTaBa I0-
roisima. CrieiBamiaTa CThIKa € U300pbT Ha JHKAHTH.
TexHuTe pazMepH ca OrpaHMYEHH OT pa3MEpUTE Ha
n3opanute rymu. TpsOBa ga ce uMma NpeABHI, Ue
IICHKEIBT, CIIMPAYHUAT antapaT U CIIUPAYHUAT JUCK
ce Hamupar B JukaHTara. [lopamu Tasm mpuumHa,
I/I360p’bT Ha TyMHU U JDKAHTH € OT HU3KIIFOUUTCIIHO
3HaYEHUE.

BugsTr Ha oOKauBaHETO, W3IIOI3BaH B
ceBpeMennuTe FSAE Oonmuau € He3aBHCUMO
nBypameHHo okauBaHe (double-wishbone). Cren
n300pa Ha MEXKAyocHe, HIMPOYMHA Ha OCHUTE,
JDKaHTH U TyYMH MOXE Ja CC€ ONpCACIIAT HAKOH
napamMeTpu OT FeOMETPHATA Ha OKaYBAHETO, KOUTO
ca HaKJIOHA Ha TYMHTE, MOJYYCH MPH yBeIHMYaBaHe
Ha TAXHaTa BEPTHKaJIHa MO3UIUA CIIPAMO pamara,
IEHThP Ha HAKJIOHA Ha paMara W Pa3CTOSHHETO
MEX/]Iy OCTa Ha 3aBHBaHE M OCTa Ha TyMara OTHECEHO
KbM IIbTA (camber gain, roll center, scrub radius).
Te3n mapamerpu OIpenensaT Kak OONUABT IIe ce
ObP)KH B 3aBOH W 4Ype3 BH3yalM3UpaHe Ha
JbpPKaHHETo Ha OOJH/Ia B 3aBOM, T€ MOTar Jia ObJar
MoA0paHN B TaKWBa TPAaHUIM, KOUTO TO3BOJSIBAT
3ara3BaHeT0 Ha MaKCHMAIHO TOJIIMO KOHTAaKTHO
TIETHO 110 BpeMe Ha 3aBuBaHe. Ciieq n36upaHeTo Ha
Te3W Ha4YallHU pa3MepH, OKaYBaHETO ce MOJeNrpa B
KMHEMaTHYHA KOMITIOTBPHU MPOTPaMH, KOWTO
MO3BOJISIBAT T Jia OBbAT MPOMEHSHH Ha MOMEHTA U
TAXHOTO BIHSHHE BBPXY TIeoMeTpuAra na Obe
BH3yanu3upaHo. Cie OKOHYATETHOTO OMpeAersTHe
Ha TEe3W TapaMeTpH, Ype3 M3IOI3BaHE Ha CHIIUTE
kuHeMaTHaHH Tporpamu wm CAD mporpamu 3a
YepTaHe, MOTaT Ja Ce€ OMNpPENeNsiT OCTaHAJINUTE
pa3Mepu Ha OKadBaHETO, HYXHH 3a HErOBOTO
KOHCTpyHpaHe, KaTo HampuMep MAbDKMHA Ha
HOCa4YnTe, HAKJIIOH Ha TYMHUTE | T.H.

3a HanmuauTe MmxanTy Braid Winrace FSAE 13”
(mmam. 137, mmp. 77, orBopu 4x$100mm) ca n3dbpanu
or kartamor rymu Tun “Ciuk” KOWUTO na ObIaT
W3MON3BaHN 32 npecMmsATanmsTa. [lo  TexHHUTE
cnenu(UKaMk  ca  HalmpaBeHW  pemeHus  3a
reoMeTpusATa Ha OKAYBaHETO W ca IPEeCMEeTHATH
BB3HHUKBAIIINTE CTaTHYHU " JTUHAMAYHH
HaToBapBaHus. CIpsSMO TAX, IKOCTHO ca IPECMETHATH
EIIEMEHTUTE OT OKa4YBaHETO HOCauW, IICHKETN,
riaBuHa. [IpoekTupaHa e MmoaxosIna KOMIUIEKTOBKA
Ha ChOTBETHUTE €JIEMEHTH OT XOZ0BaTa 4acT, KaTo ca
no0aBeHW M EJNeMEeHTH OT CIupayHara CcucTema.
IIpoextupann ca CAD Monenu Ha BCHUKH JETaillyin OT
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OKa4BaHETO,
MIPOM3BO/ICTBO.

KOUTO IIC 3a TAXHOTO

CITyXaT

®ur.2 ExeMeHTH OT OKauBaHETO M XO0BATa CUCTEMA Ha
pa3paboTBaHKs aBTOMOOWII

II1. MIOJIYYEHU PE3YJITATHU. U3BOAU

CncTaBeHa € KHHEMaTWYHa CXeMa Ha
OKa4YBaHETO 3a pa3paboTBaHUAT OOIHA U € Ch3IaACH
TPUU3MEPEH MOe]l Ha OKaYBaHETO ChC cCoTyep
SolidWorks, KOWTO MOIET MOKE J1a CE€ M3IO0I3Ba 3a
CHUMYJIAITHOHHH W3CIeIBAHUS. [Mony4enute
pe3yiTraTd ca OT TPaKTUYECKO €CTECTBO H
OyraromapeHue Ha TSAX ce ToAroMara u3padoTBaHETO
Ha JIeTaili, moJo0psABaT ce JMHAMUYHUTE KauecTBa
¥ yCTOMYMBOCTTA Ha pa3pabOoTBaHUs OO,

JINTEPATYPA:

[1]. D. Seward, Race Car Design, publ. Bloomsbury
Academic, 2014;

[2]. https://www.formulastudent.de/fsg/

3a KOHTAaKTH: J0I. A-p WHXK. Becemmn Mwuxaiios,
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WU3CJEIBAHE AKOCTHUTE XAPAKTEPUCTUKH HA TOJIMMEPHH
KOMIIO3UTH U3MOJI3BAHI B MAJJIOTOHAJKHOTO KOPABOCTPOEHE
(PE3IOME)

RESEARCH ON THE STRENGTH CHARACTERISTICS OF POLYMER COMPOSITES
USED IN SMALL SHIPBUILDING
Project Leader Asist.Prof.PHD Tatyana Mechkarova

Abstract: The study of the hydrodynamic and strength characteristics of the hulls of
sailing vessels is carried out with the aim of studying their buoyancy and strength.
Additionally, the study of the characteristics of various materials for small-tonnage
shipbuilding improves the knowledge and practical abilities of the students from the
"Students' Maritime Club" at the Technical University of Varna

Keywords: Students' Maritime Club

Karo4oBH 1yMu: CTyIEeHTCKH MOPCKH KITyO

PnxoBoauTesn Ha npoekTa: ac. A-p un:K. TataHna MeukapoBa
IIpencenaren Ha CtyaeHTCKU MOpckH Kki1y0 kbM TY-Bapna: Hukouaii Boiaues

Pa0oreH K0JIEKTHB:

1. xon.mpem. gou. A-p uHX. SIpocnaB Aprupos, kKaT. MTM, MTO
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3. Amucxan Typrytr Mexwmen- ctynaeHt, ciieti. MTT, MT®

4. Wnns MaBpoaues -cTyAeHT, cnen. MTT, MT®

MU3PA3XO/IBAHU CPEJICTBA — 2893.30 ;iB.

I. BbBEJIEHHUE

W3cnenBaneTo Ha XUAPO IUHAMUYHHTE M
SIKOCTHH  XapaKTEPUCTHKH Ha KOPIYCHTE Ha
BETPOXOJHHUTE CHJIOBE CE MPABU C IIET H3CIIC/[BAHE
Ha TAXHATA TUIABAEMOCT U SKOCT. J[OMBJIIHUTEIHO ¢
W3CIe/IBAHETO Ha XapaKTEPUCTUKUTE Ha
pa3IMYHATE  Marepuald 32  MaJOTOHAXHO
KopabocTpoeHe ce MmojoOpsiBaT 3HAHUATA |
MPAKTUYECKUTE CIIOCOOHOCTH Ha CTYJCHTHUTE OT
“CTyIEeHTCKH MOPCKH KiIy0” KbM TeXHHYECKH
Yuusepcuter-BapHna.

[Mono6psiBaneTo Ha BETPOXOJTHUTE
XapaKTepPUCTUKN Ha CIIOPTHHUTE JIOAKH € B MpsKa
3aBUCUMOCT OT W3MOJ3BaHE HA CHBPEMCHHHU
MaTepHalid, MAllMHH W O0Opy/ABaHEe, KaKToO U
Clie/ieHEe Ha ChBPEMEHHHTE TCHICHITHN.

Ha 6a3a manmnynaTa maTepranHa 6a3a Ha TY-

Bapna, a wuMeHHO wu3rpaaeHarta CbBpPEMEHHA
nabopaTopusi 32 HM3CIEABAaHE M M3MUTBAHE Ha
KOMIIO3UTHH  MaTepHald  HW3rpajeHa  4pe3

(hMHaHCHpaHe OT MPEAUITHA KITyOHU MPOEKTH.

Exuma ce crpemu Ja  TIOMyJIsIpU3Npa
BB3MOKHOCTHTE Ha  IPENoJaBaTeInTe "
CTyIeHTHTE B YHHBEpCHTETa B Cb3JaBaHe U
peanm3upaHe Ha CBBPEMEHHM METOJUKH U
Marepuaid 3a MOJCpHH3MpaHe Ha KOPIYCHTE Ha
BETPOXOJHHUTE SIXTH.

II. OBOBIEHA IIOCTAHOBKA

KM MomeHTa KojJekTuBa OT pabora B
npenumHay npoekty no KJI 3a 2019 u 2020, 2021,
2022 n 2023 ronuHa MMa pealu3upaHu 3 ydacTHs

BbB BETPOXOJHH JBPXKABHU CHCTE3aHUsI, KAKTO U
U3pabOTeHH HIKOJKO MAalladHW MOJENH Ha
CIIOPTHU BETPOXOJHHU JIOJKA MUHHTOHHHK Kiac
6.5. 3a TAX ca M3MON3BAaHHU W3IUTAaHH B TPOEKTa
peayHu MaTepUaH 3a CIIOPTHU JIOJKH.

MexaHuyHM U3CNEABAHUS HAa Marepualud OT
MeTal U CTHKJIONOJIUMED C LIeJ] ONPEAEISHE SIKOCT
Ha KOHCTPYKTUBHHU €JIEMEHTH.

CxeMa Ha OIMTHAaTa yCTaHOBKA € I1OKa3aHa
Ha ¢wur. 1.

Tpuba usxopsuwa

Tpuba on?'?mf, \ ;‘/7//':3'-———.:_\\‘ \~
VEER //
,":,/ \ g b ~
y

Yy
“‘ |
J § J

MonmectepHa cmona+ ®opma BydepeH cea Bakyym

BTBbpAUTEN nomna

®ur.1 CxeMa Ha OIMMTHATA YCTaHOBKA

Ha d¢wur. 2 ca
96a3u1x1.

IIOKa3aHu H3CJIICABAHUTC

06pasu1/1 B MOMCHTa Ha

dur.2 OnutHu
BaKyyMHpaHe
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Tabmuua 1. PasHoBugHocTH Ha TpoOHU
o0pasim
Obpa
3enr | Marepuan Croese
gr/m? op.
1 ouaxcuan 440 3
2 ouaxcuan 440 6
3 crpKioThKad 300 6
4 CTBKIOTHKaH 440 3
5 crpKioThKad 300 3
6 crbkioMar450 5
7 crbkioMar450 4
8 crbkioMar450 3
9 CTBKJIOTBKaH 80 6
10 | crekitomaT450 10

Tabmuma 2. SIkocT Ha OmBH HA OIMTHUTE

oOpaziu
Obpasery | b h So Lo Fm -
mm mm mm? mm N MPa

1 1975 | 145| 286375 | 150| 2363| 825
2 18,83333| 3,6 67.8| 1s0| 17333| 255
3 175 1.85| 32375 150 | 11750 3629
4 205] 057| 11,685| 145 500 42,7
5 19] 0975| 18525| 137.5| 90| 512
6 215| 145| 31175| 130| 2025| 649
7 19.5] 1,675| 32,6625 150 1800 | 55,1
8 195 | 1.725| 336375 | 150| 1500 445
9 22| 1,35 27| 140 4025 1355
10 16,5 3 49,5 150 880 17,7

HanpaBeno e wu3cnenaBaHe 3a ,lkocT Ha
orpBaHe Ha oOpaszmurTe, KOWTo ca 1o ,,CaHmaBud
TexHoyorusaTa. ChITHOCTTa U C€ ChCTOM B CpeleH
cioir ot “vinil foam” (BuHMIOBa TsHA), OOBUT

(karicymoBaHa) ¢ MHOTOCJIOHHa OOBHBKa OT
apMupoBKa  (Omakcuana,  CTBKIIOTBKAaH UM
CTBKJIOMAT).

Tabmuma 3. SIkoct Ha oOreBaHe Ha OIUTHUTE
o0Opasiu

Oo6paszer | b h So Lo Fm Rm
mm |[mm |{mm’ |mm |N MPa
12 45 12 540 120| 7000 12,9
13 40 8 320 100| 1200 3,75
14 40| 8| 320| 100| 1100]3,4375
15 40 8 320] 100] 1000| 3,125
16 36 8 288 | 100 900| 3,125
17 41| 14,5] 594,5| 150| 9600 16,1
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II1. MOJIYYEHHU PE3YJTATHU. U3BOAU
Pesynratute OT MeXaHWYHHTE W3MUTAHHS
MOKa3BaT, 4ye 0o0pasuuTe C 1Mo roisaM Opoil cioese
UMaT 0YaKBaHO MO-TOJSIMA SIKOCT Ha OIbH.
OO0pasiute ¢ 45 rpaxycoBO pa3moOKEHUE
Ha BnakHara (oOpasenm 1, 2- Oumakcuan) copsMo
MECTOITOJI0KEHHUETO Ha OIThbH MalllMHaTa UMaT Haii-
HUCKa SIKOCT Ha OIThH.
OO0pasuute OT CTeKIOTBKAH ¢ 90 rpaxycoBo
pa3nojioKeHWe Ha  BJIAaKHATa CIOPSIMO  OIBH
MaIllliHATa TTOKa3BaT Hail BUCOKa SIKOCT Ha OITBH.
PC3yHTaTI/IC OT MCXAaHUWYHHUTEC MU3IHNTAaHUA
MOKa3BaT, ue MOJAPEKIAHETO Ha BJIAaKHATA CHPSMO
paBHMHATa Ha OrbBaHEe, OKa3Ba ChIIECTBEHO
BIUsHME, KaTto oOpasena ¢ 90 rpagycoBa
opueHTanus (CTHKIOTHKaH) Ha BJIaKHATa IOKa3Ba
Mo ToJisiMa SKOCT OT TOo3u ¢ 45 TpaaycoBa
opueHTanus (Ouaxkcuan)
KomnyectBoro Ha HacioeHara cmoia He
OKa3Ba rojisiMo BJIIMAHHUE BLPXY AKOCTTAa Ha HATHCK.
OO6pazmuTe, KOUTO ca MOKPUTH JABYCTPAHHO C
apMHpoBKa (OTrope W OTAONY), a HE Ca HAITbJIHO
0o0BATH (KalCyllOBaHHW), HE TIOKa3BaT HHUKaKBa
SIKOCT

IV. IYBJIMKAIIUU IIPE3 2024 T'OJUHA,
CBBbP3AHMU C IPOEKTA

1. Tatyana Mechkarova, Nikolay Valchev, Desislava
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NDT,International Journal “NDT Days” Volume VII,
Issue 1, Year 2024, ISSN: 2603-4018, eISSN: 2603-
4646, p. 19- p.25

2. Cepreit Psabuenko, Cepreit Kmmmenko, Anapuit
MenoxuH, Tarssna MeukapoBa, SIpociaB Aprupos,
KaueCTBO Ha IOBBPXHMHATA HA INPOOM OT 3aKajieHa
CTOMaHa mnpu uiaidane ¢ auck oT KyOuueH OopeH
nutpug,3Bectus Ha CY-BapHa, cekums "TexHUYecku
Haykun" (2024) ISSN 1310-5833.
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I. BbBE/IEHHUE

PEAJIN3UPAHE HA IPOTOTUIHA U MOJEJIHA
YPE3 U3ITOJI3BAHE HA CNC PYTEP
(PE3IOME)

CREATION OF PROTOTYPES AND MODELS USING A CNC ROUTER

Project Leader Assoc. Prof. Darina Dobreva, PhD

Abstract: The developed project aligns with the stated goals and objectives,
encompassing various fields such as art, 3D technologies, industrial form modeling, and
industrial design. To comprehensively address the complexities of the topic, a diverse
range of methodological principles and approaches have been applied, considering the
various disciplines encompassed by ergonomics (sociology, anthropometry, social
hygiene, anatomy, physiology). The following techniques were employed: researching
materials and methods for recreating digital models in a real-world environment and
enhancing their qualities; leveraging the existing material base and expanding its
capabilities; analyzing the realized models and their qualities; presenting and publishing
the results. The expected outcomes include the refinement of processes in an academic
setting through experimentation with various materials and their characteristics using a
CNC router.

Keywords: CNC machining, Design, form cutting, materials processing, technology
KaruoBu nymu: nmsaiiH, mps3Bane Ha hopmu, 00padotka Ha MaTepuanu, CNC pyrep,
TCXHOJIOI'UA
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N RAWNE

AKIIeHTHpa ce BBpXY

CTPaTErn4ecKoTO

VYrnorpebara 1 BHEIpSIBaHETO HAa CHBPEMEHHH
3D  TexHojormm  JaBa  BB3MOXHOCT  3a
YCBBBLPIICHCTBAHE Ha IMPOUCCUTE B aKaACMUYHA
cpesaa, KakTo M Jia MoJo0py ¥ HAATPajd YMEHHSTa
W ONUTa Ha MpeNnoJaBaTeinTe, CTYIEHTUTE H
yueHute B chbinmata obmact. Upes CNC pyrtepa e
MperocTaBeHa BB3MOXKHOCT 3a Ch3JaBaHE Ha
peamHM  MOIENM M NPOTOTHIM Ha  Bede
IUTUTAJIM3UpaHn M pa3padoTeHn  OOEKTH.
[IpenocraBeHa € BB3MOXKHOCT 3a paslIMpsIBAHE W
oOorarsBaHe Ha TO3HAHHWATA HA MPENOJIABATENH,
u3cnenoBaTeNM M ydyeHH B cepara Ha
WHyCTpUAIHUA JTM3aiiH. [TonoOpena e
MpaKTUYecKaTa HACOYEHOCT IIPH IMPOIECUTe Ha
o0yyeHne B HampaBieHuero. Pasmmpena u
oborareHa e MaTrepuaiHaTa 6a3a Ha yHHUBEPCUTETA.

pa3BUTHE HAa HayyHUTE u3cienBaHus B TY-Bapha,
Oens3aHM ChC 3HAUMTENHH HAYYHH HPUHOCH U
HacbpyYaBaHC HAa NAapTHHOPCTBA 3a CHbTPYAHUYCCTBO
MeX/y akaJIeMUIHHUTE cpean 1 Ou3Heca.

YcnemHoro paspaboTBane u
ONTUMHM3MPAHETO HAa METOAMKH, BOJCLIM [0
pa3paboTBaHETO HAa MOJICNM Ha JUTUTATU3IUPAHH
00€KTH, Ce MOCTUTra MOCPEICTBOM:

* MPOTOTUNHPAaHE M H3pabOTKa Ha MOJEIH.
CNC pytepure ca 0coOCHO TIOJIE3HH 32 Ch3/IaBaHE
Ha ciokHn 3D Mozmenu M OpHAMEHTH, KOETO TH
NpaBu NOpPEANOYMTaH u300p 3a [Au3alHepH H
WHXXEHEPH;

¢ Cbhb3JIaBaHC Ha YHHUKAJIICH W BIICYATJIABaI]
JM3aifH C OpHAMEHTH U penedu;
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* BE3MOXKHOCT 3a pa0oTa C pa3jIMYHH BHJIOBE

MaTepHuaiy, BKIIOYUTEIHO JbPBO, IUIACTMAcCA,
METaJIA U IOPY KOMIIO3UTHU MaTepHUaIIH.
CNC pytepbT TpenocTaBs BB3MOXKHOCT 3a
peanu3upaHe Ha MU(GPOBU MOJEIU M KOMIIOHEHTH,
MaTepHaan3ipaHe W TOCIEABAI0 W3CIEABaHE Ha
MpeJUMCTBaTa U HEIOCTATHLUTE B peasiHa cpefa.

II. OBOBIIEHA TIOCTAHOBKA

PazBuTHeTro Ha  ChBPEMEHHHTE METOIU 32
o0paboTka Ha MaTepualiuTe, MpeAroyiara BUCOKA
MPEIU3HOCT ¥ YCHBBPIICHCTBAHE HA JCTAlInTe B
Kpailnuga wmojen. BbB  BpeMeHa, B KOHWTO
TEXHOJIOTHUTE HAampeaBaT ¢ IIbJIHA CHIa € OT
M3KITIOUYNATENIHA ~ B&XHOCT  CHCHUAIACTHTE B
obyacTTa Aa IPUIOOHIT HE cCaMO TCOPETHIHH, HO U
MPaKTUYHUA 3HAHUS, KOWTO Jia WM OCHTYpST
aKTyaJJHOCT B c(epaTa Ha pa3BUTHE U HAyUHUTES
W3CIICIBAHUSL. CNC  pyrepure npeayaraTt
BB3MOXXHOCT 33 H3KJIIOYUTEIHO MPEIU3HO W
JeTailiHo n3paboTBaHE Ha peaJHW MOJETH H
00€KTH, Ch3JaJicHH BBbB BUPTyalHa cpeaa. MHOro
OT AQITEpHATUBHUTE W OCTApeId METOAM 32
n3paboTKa Ha ToI00EH THUIT MOJICIIH, PHYHO U Ype3
TPaJUIIMOHHA METOIU, OWxa OWIN TPYAOEMKH W
BpeMeeMKH. Ta3u TEXHONOTHsS TO3BOJIIBA Ja Ce
MOCTUTHE CHIIMSA Pe3yiTaT 3a TO-KPaTKo BpeMme,
KOETO yBeIMYaBa e(peKTUBHOCTTA "
MPOJAYKTUBHOCTTA ITPH MOCTUTAHE HA MOCTABCHUTE
TEJTH.

@ur. 2. Paznmnuna ne1004rHa Ha
penedure

@ur. 1. Jletaiin

B®B Bpb3Ka ¢ HanuyHaTa MaTepuaiHa 0aza Ha TY-
Bapna u HampaBeHUTe NpEOUIIHH H3CICIBAHUSI B
obiacTTa, mogo0Ha TEXHOJIOTHSI ITOCTaBsI
BB3MO)KHOCT HE CaMO 3a JIOTHYHOTO pa3BHMBaHE Ha
JOCETAIIHUTE W3CIIEBaHNS Ha KOJEKTHUBA, HO U 3a

pasmmpsiBaHe " YCBBBPIIIEHCTBaHE Ha
MPUAOOUTHUTE 10 MOMEHTA 3HAHHUSI.

[Ipunoxenuero Ha CNC pyTepure e
IIMPOKOOOXBATHO, KATO TO BKJIFOYBA 00JIACTH KAaTO
M3KyCTBO, 3D TEXHOJOTWH, MOJECIUpaHE Ha

npoMunuieHH QGopMH, KakTo M B cdepata Ha
HMHJYyCTPUAIHOTO IIPOEKTUPAHE.

IIl. HOJIYYEHU PE3YJITATHU. U3BOAU
Pesynrature OT M3ciaenBaHETO UMAT LIHMPOKA

NPWIOKUMOCT W HOBU  BB3MOXHOCTH 32
pa3pacTBaHe JE€HHOCTTa Ha IMPENoAaBaTEINTE,
JOKTOpPAaHTUTE W yudeHuTe oT Karenpa MU/,

paboremu B o0yiacTTa Ha MW3aifHA, €PrOHOMUSTA,
M3KYCTBOTO W TexHojoruure. Peanmzanmsara Ha
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MpoekTa B peaiHa y4yeOHa cpema JONpUHACS 3a
NoBUIlIaBaHe UMUKa Ha TY-BapHa kaTo Hay4Ha U
u3clenoBaTeicka UHCTUTYIUS. [lomydeHuar omut
MU pe3yATaTuTe Morar na OBbAaT TPHUIOKEHH OT
Mu3aifHepuTe, HHAYCTPHUATA U OM3HECA, yJacTBAIU
B TMPOU3BOJCTBOTO Ha AM3AHHEPCKU MOJICIU U
MPOTOTHUIIH.

NzcnenBanero mokasBa, 4e MOTEHIMATHT HA
WHOBAIIUUTE, BH3MOKHOCTUTE 3a MOJOOpsSBaHE Ha
npousBoautenHocTTa ¢ CNC pyTepHH TEXHOJIOTHHU
JOTIpUHACST 32 Halpeapka Ha JU3aHHEPCKHUTE
MPAaKTHKHA KAaKTO B aKaJeMHYHaTa, Taka © B
WHIycTpHalIHaTa U OU3HeC cpenara.
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Athens (accept & under print / mox meyar)

2. Todorova, M., Creating Advertising Models and Signs
with a CNC Router, Annual Journal, Technical
University of Varna (accept & under print / oz meyar)
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ABTOMOBWJIBT 1 THTEPAKTUBHOTO MY ITPUJIOKEHHUE B CPEJA HA
BUPTYAJIHA PEAJTHOCT
(PE3IOME)

THE VEHICLE AND ITS INTERACTIVE APPLICATION IN A VIRTUAL REALITY
SPACE
Project Leader Assist.Prof.PHD Stefan Stefanov

Abstract: The goal of the project is the creation of a modern and modern system for 3-
dimensional interactive imaging of devices and systems in cars and internal combustion
engines, showing their principle of action, the way they work, their constituent elements
and assembly diagrams. The main equipment for 3-dimensional and holographic
representation of mechanical and mechatronic systems of the engine and the car was
acquired. This system presents mechanisms through a new perspective for modern
training and presentation of the specialty, showing in an interesting way the incoming
increasingly complex mechatronic systems used in the control of engines and vehicles,
the purchase of which would require a lot of space, equipment and funds to cover all
possible variants of the mechatronic systems used.

Keywords: Internal combustion engine, Automobiles, Mechatronic systems, Transport
engineering, Training

KunrouoBu qymu: JlBuraten ¢ BETPEIIHO ropeHe, ABTOMOOWTH, MeXaTpOHHU CHCTEMH,
TpancnopTHa TexHuka, OOyueHue.
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PaboTeH KOJIEKTUB:
ac. unx. Jlanuen UanoB — kat. TTT, MT®
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I'eopru Beceiunos 'eoprues — cryment cnen. AT, MT®
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Amnemusa Kpacenosa Bacunesa — ctyzaent crer;. UIE, KO

HN3PA3XOABAHU CPEJCTBA —10 000 ..

PNRNAINRE DD =

I. BbBEJEHUE aBTOMOOHMIIA 0e3 HEeoOXOAUMOCTTA OT HAJM4he Ha

Ien nHa mpoekra Oemie Ch3JaBaHETO Ha
MOJilepHA M CBBPEMECHHA CHCTeMa 3a 3-H3MEpHO
WHTEPAKTHBHO HW300paKCHWE HA YCTPOWCTBA H
CHUCTEMH B aBTOMOOWIMTE W JIBUTATCIUTE C
BBTPEIIHO TOpEHe, TMOKa3BaHe MPUHIMIIA WM Ha
JeliCTBHE, HAauuHAa Ha paboTa, M3TrpaxIalluTe TH
CIEMEHTH ¥ MOHTaXHH cxemu. [Ipumoburo e
OCHOBHOTO  O0OpyaBaHe 3a  3-U3MEpPHO |
XOJIOTPAMHO ~ MPEJNCTaBIHE Ha MEXaHWUYHH WU
MEXaTPOHHHU CUCTEMH OT JIBUTATEINS] K aBTOMOOHIIA.

Ta3u cucremMa npeACTaBsl MEXaHU3MHUTE MPE3
€/IHa HOBA MPECIICKTHBA 33 ChBPEMEHHO O0yUYCHHE
W TMpeNCTaBsHE Ha CIHEIUAIHOCTTa, KaTo TOKa3Ba
MO WHTEPECEH HAYMH HABJIM3AIIATE BCE MO-CIOXKHU
MEXaTPOHHU CHCTEMH W3MOJI3BaHU npu
VOPABICHUETO HAa JBUTATEJIMTE W IMPEBO3HUTE
CpPEJ/ICTBA, 3aKyMyBaHETO HA KOMTO OM HM3HMCKBAIO
MHOI'O MSCTO, 00OpYyJBaHE M CpeICTBa 3a Ja ce

JEUCTBUTEIHN MAaKETH | CIICMCHTH,
H3UCKBAT I'OJIIMO MACTO U IOAAPBIKKA.

XoorpaMHHATE N300paKEHUS CE M3IIOI3BAHH
eTanmu Ha CpPEeJHOTO W  BHCIIE

BbB BCHYKH

o6pa303aHI/Ie Karto MHOBAaTUBCH Ha4YuH

IpesncTaBsHe Ha MHGOPMAIUSA M JEeMOHCTpaLus Ha
CIIOXHH KOHIenwH. EnHo or mpenuMcrBaTa Ha
XOJIOTPAaMHUTE H300pakeHHs €, 4e Te Morar jaa
Ob/IaT M3MON3BAHNU 32 BU3YAJIM3HPaHEe Ha TPUMEPHHU
00exkTH W M300paKeHUs, KOETO IIe IMOMOTHE Ha
CTyJICHTHTE IO JIECHO M JOCTBITHO Ja paszdepar

CIIOXXHUTC KOHICTIINHA n YIipaBJICHUA
CbBPEMECHHOTO ABUT'aTEJIOCTPOCHE

aBToMoOmocTpoeHe. OCBEH TOBa, XOJIOTPAMHHTE
n300paXeHUs1 ce M3MOJI3BaT 3a Ch3/JaBaHEe Ha
WHTEPAKTUBHU YPOLM, KBAETO CTYACHTHTE LI
B3aUMOJEHUCTBAT ¢ U300paKEeHUATa U IIe Morar Aa

H3CJICABAT PA3JIMYHU ACIICKTU Ha TAX.

MOKPUAT BCHUYKM BB3MOXHM  BapHaHTH  Ha XonorpaMHHUTE W300paKeHUsI c€ W3IOJI3BAT
W3IIONI3BAaHUTE  MEXaTpOHHM  cucTeMH.  Upes BbB BHUCIIETO OOpa3oBaHMe, 3a Ja ce Moao0pu
3aKyleHaTa CUCTeMara € Bb3MOXXHO B TPUHM3MEPHA npolechbT Ha OOydeHHe M Jla Cce  YJIECHH
cpezna aa ce pasriao0sBar, criodsBaT U CUMYJIHMpPAT peaaBaHeTo Ha uHpOpMALHSL. Taka

pa60THI/ITe CbCTOSAHHMA Ha OTACIHHU CICMCHTU U
BB3JIM Ha pPa3jvdHu CUCTEMH OT [ABUTraTCIA H

npeacraBcHara HH(bOpMaHHH me c€ IMmpeacraBu

npea CTyaACHTHUTE KaTo:
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1.  XonorpamuHute  u300paKeHUs  ce
M3M0JI3BAT 33 Ch3JaBaHEe HAa BUPTYATHU JICKIIMU U
NpEe3eHTAllMK, KOWTO 1Ile ObJaT TIeAaHH U

MIPEJICTaBsIHU TpeA ayAUTOPUS KaKTO MPUCHCTBEHO
Taka W eJeKTpoHHOo. ToBa mie JoBeae J0 IO-
HIMPOKO pPAa3NpOCTpaHEHHE Ha 3HAHUATAa MU IIE
yJIECHH BB3NPHEMAHETO Ha CIOKHUTE MPOLECH U
B3aMMOJICHCTBUA Ha OTAETHUTE 3BEHA U €JIEMEHTH.

2. XomorpamMHHTE U300paXCHUS IE Ce
W3MON3BaT 32  Ch3/laBaHe Ha  BUPTYaJHHU
nabopaTtopuu, KOUTO IIle MO3BOJAT HA CTYJCHTUTE
Jla W3NWTAT pPa3IUYHU CLEHapuu U Ja pa3BUAT
CBOUTE YMEHUS M 3HAHWS NPUAOOUTH O BpeMe Ha
00yUYEHHUETO CH.

JleMoHCTpaTOpa ChOTBETCTBA Ha 3aJI0KEHUTE
B kareapa ,,ITT“ memu u BBH3MOXKHOCTH 32
pa3BUTHE HA CIEUMATHOCTTA, IPUBINYAHE HA HOBU
CTYJIEHTM W pPEKJIaMMpaHe Ha HMHCTUTynusta TY-
BAPHA xaro eauH CBBPEMEHEH H MOJIEPEH
YHUBEPCUTET.
I1. MIAHUPAHE, AHAJIN3 U NMPOEKTUVPAHE:

OcHoBHAaTa TIEIT €, 1a € BE3MOKHO TIPEICTABSIHE HA
OTJICJIHA aBTOMOOMJIHM CHCTEMH M YIIPaBJICHHS
BKJIFOUCHH B YUCOHHTE TUTAHOBE Ha CICIIHATHOCTTA

0e3 Jma € HeoOXOOUMO  TIXHOTO  PEaNHO
OCHUTYpSIBAHE ¥ MPECTABSHE.
DOYHKIIMOHAITHUTE BB3MOKHOCTHU Ha

crepeockonudHa 3d KOMITIOTBEPHA CHCTEMA Ca:

—mpernieq Ha 3d ceappkanue 6e3 momoInTa
HA CIICIMAHU OYHJIA.

—TOJPHKKA Ha pasnuuHu  Bujose 3d
dhopmarm 3a BUACO U N300paKECHUSI.

—IpoMsiHa Ha Jbja0ourHaTa Ha 3d edekTa.

— pasno3HaBaHe 71 ABTOMATHYHO
npeoOpasyBane Ha 2d cpappxkanue B 3d.

—KaueCTBEHO W TIABHO BB3MPOU3BEXKIAHE HA
3d ceappxkanme 6e3 3a0aBsHE WA TPEIIKH.

—BB3MOXKHOCT 3a peryjupaHe Ha SPKOCTTa,
KOHTpacTa ®  JApyrd HacTpoikm Ha  3d
H300paKEHHUETO.

—uHTep(eiic, KOUTO € JIeCeH 3a HAaBUTALUS U
M3IIOI3BaHE OT MOTPEOUTEIS.

—CBBMECTUMOCT C  pa3jMYHH  BHJIOBE
copTyepHH TPWIOKEHHWS 3a  Ch3JaBaHe U
penaktupane Ha 3d cbabBpKaHUE.

—CBBp3BaHE C JpPYrd YyCTPOMCTBAa Karo
TEJNEBU30pH, MOHUTOPH M TIPOCKTOPH 3a MOKa3BaHE
Ha 3d u300pakeHusL.

—3ByKOBa CHCTEMa, KOITO momibpxa 3d
ayauo epeKTH 3a TMBIHO W PEATUCTHYHO
MPEXKHUBSIBAHE.
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II1. ITOJIYYEHMU PE3YJITATU. U3BOAU

CrepeockonuyHaTa 3D KOMIIOThpHA
cucreMa, KOMOWHHUpa BUpTyalHa © Jjo0aBeHa
peaJlHOCT B OOYYCHHMETO [0 JHUCIUIUIMHU OT
y4eOHUs TuTaH Ha crnenuaiHocTH ,, I TT m ,, AT,
Ta3sm yHuKkasHa oOpa3zoBareliHa  TEXHOJOTHUS
ChueTaBa MOJIEPHOTO JKEJIaHHE Ha CTYJCHTHTE C
NoTPeOHOCTUTE Ha Mperno/IaBaTesnTe B
oOyuenuero. Paborata ¢ Hed 1me cTUMyIHpa
WHTEpeca W JIIOOO3HATEITHOCTTA HA CTYJNICHTHUTE,
JIOKaTO  Ch3[aBa  JABITOTpPailHU  3HaHUSA U
3aabpa0049eHa aHTaXUpaHocT. CTepeocKomuIHaTa
3D xoMmmIoThpHaA cHucTeMa IpoekTtmpa crepeo 3D
o0pa3 (xojorpamed edekr) 0e3 HeoOXOAUMOCT OT
3D oumma. Tsa  ocurypsBa  WHTYHUTHBHO
B3aMMOJCHCTBME W 3aBIAAfBAI0 YCEIIaHe B
mporieca Ha pabora W O00ydeHHE C YCTPOHUCTBOTO.
Crepeockonmaaara 3D KOMITIOTBpHA CHCTEMa
KOMOWHHpa TEXHOIIOTHH, BKJTFOYBAIIH
MpoCieqsIBaHe Ha OdYHTe, crepeockonudeH 3D
UCIUICH, pEeHINpaHe B PEATHO BpeMe, KakTo u Al
TEXHOJIOTHH. )

JIUTEPATYPA:

[1].https://uchmag.com/bg-
bg/category/product/stereoskopichen-3d-laptop-zspace-
inspire-za-stem-nauki-300052694540817103/#tab-
documents
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H3CJEJIBAHE HA BPETOBATA XHUJIPOJUHAMMKA C IIPUBOPH 3A
MOHHUTOPHHI HA OKOJIHA CPEJA MOHTUPAHU HA HAYYHO
N3CJEJTOBATEJICKHA BYH
(PE3IOME)

RESEARCH OF COASTAL HYDRODYNAMICS WITH ENVIRONMENTAL
MONITORING DEVICES MOUNTED ON A SCIENTIFIC RESEARCH BUOY
Project Leader Assoc. Prof. PHD Georgi Antonov

Abstract: The project was implemented with an emphasis on digitalization of methods
for measuring environmental and water parameters in real time, as well as their
recording in a convenient format for the purpose of subsequent analysis and database
construction.

Keywords: research buoy, environment, monitoring

Kunro4oBu xymu: uscneoBatencku Oyil, MOHUTOPHHT, OKOJHA Cpea

PbnkoBoauTEN HA IPOEKTA: 101l A-p UH:K. ['eopru AHTOHOB
PaboreH Ko0JIEKTHB:
Jou. a-p umx. Spocnas Aprupos—kat. MTM, MT®
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jou.a-p unx. Ilnamen Iletpos- kat. MTM, MT®
ri.ac. a1-p uax. Pamoctuna SlukoBa - MMCTIIXA- BAH
ri.ac. a1-p uax. Enena Beakosa, kat "EOOC", KO
nnx.Hukonait BeirueB gqokropasrt 2r, kat. MTM, MT®
umk.Hukonait Hukonos noxropant 2r, kat. MTM, MT®

R

WHX. AToCTON YuepkueB JOKTopaHT 1T, kat. MTM

10 I'eprana bemxesa— ctynent, cnen. MTT, M®
11. Anucxan Mexmen- ctynenrt, ciet. MTT, M®
12. Nnnst MaBpos -ctyzeHT, cneu. MTT, M®

HN3PA3XOABAHU CPEJICTBA —10 000 JaB.

I. BbBEJEHUE
[Ipe3 mocnemnuTe ABE ACCETHUIICTHS Oerie

W3BBPIICH TEXHOJIOTHYCH HanpeabK B
MPOU3BOJICTBOTO W  MpEJlaraHeTo Ha  HOBO
MOKOJIeHue TpHOOpH 32  pErucCTpUpaHe  Ha

pasInYHUTE MapaMeTpu Ha MOPCKaTa U OKEaHCKa
cpena. [lopagu HaBnmu3ane Ha ,,UaaycTpus 5.0 BbB
BCE ITOBeye 00IacCTH OT HayyHaTa M TEXHUYECKaTa
cdepn, UHTEpeca KbM JUCTAaHIMOHEH MOHUTOPUHT
B peaHO BpeME Ha OKOJIHAaTa cperna ¥ Obp3uHaTa
Ha peaklMM KbM 3aMbpcsiBaHe, Oypu B MOPETO U
rOJIEMHU TEUYEHUS, Beue He ca MPEIU3BUKATEICTBO.
ToBa e oCb3HaTO W OT BOACIIUTE HAYYHH
OpTraHu3aliy, MPOEKTHPAILd CbOPBXKEHUA U
amaparypa  paboTemM B MOPCKH M OKECAHCKHU
ycrnoBus. Ilapamerpu Kato MOABOAHM TEUEHUS,
CKOPOCT Ha BATHpPa, TeMIeparypa Ha BojaTa,
3aMbpCsIBAHE C XUMHMKaJIM MOrar Ja Obnar
perucTpupaHy OT NpUOOPU KOUTO B PEATHO BpEME,
KOMTO JaBaT rpadu4Hu ¥ IU(POBU U3PAKEHUS HA
JaHHUTE WIM  aKTHBUPAT  NpeAyNpeauTeTTHH
aapMu.

[Ipeamer Ha mpoekTa € pa3paboTBaHETO Ha
TEXHOJIOTHSI 38 OCBIIECTBSIBAHE HA MOHHUTOPHHI B
peajHO BpeMe Ha OKOJHAaTa cpela OT IOCTOSIHHO
MO3ULMOHUPAaH HAYYHO H3CIEAOBATEICKU Oyi
6mm30 10 Kpaibpexusta Ha Bapna. [Ipunoxenuero
Ha TEXHOJIOTHATA € OT 3HAYeHHe 3a TOJISIM Kpbr

Hay4YHO H3CJIeoBaTeNCcKu cdepu B oOnacTra Ha
HayKUTE 3a 3eMATa (XUAPOJWHAMHUKA, EKOJIOTHS,
TEPMOAMHAMUYHHN TIPOIIECH W Jp.), KaKTO H 3a
MHOTO TIPaKTHYeCKd 00JacTh, KaTro OKEaHCKO
WHKEHEPCTBO, OperoBo HWH)KEHEPCTBO, Kopado-
TJIaBaHe W puOapCTBO M aKBaKyJITypH, Olla3BaHe Ha
OKOJTHATa Cpejia u JIp.

YcnemHoTo 3aBBpIIBaHE Ha TIPOEKTa €
rapanTupano mopamu (akra, ye kareapa MTM B
MPEeUIIHA TPOEKTH € CTapTHpaia Ipoleca Io
OCBbBpEMCHsIBaHE Ha JaboparopHara ch 0Oa3za u
3aKyITyBaHETO Ha BBIHOMEPHO 00Opy/aBaHE, KOETO
€ TO3WIMOHUPAHO Ha CTanmuoHapeH Oyl BBB
BapHeHckusi 3aMMB W KOETO ce M0000pyABa IO
HACTOSIIIIASL TIPOEKT C HOBO3aKyleH mpubop 3a
MOHHTOPUHT Ha OKOJIHATa Cpefa

II. OGOBIIEHA TIOCTAHOBKA

OcHOoBHA 1eJ1_HA INPOEKTa € Ja peaju3upa
Npeny3eH 3anuc Ha napaMeTpuTe:

* ConeHocr;

* OO0mo pa3TBOpeHu TBHpaU BemectBa (TDS);

* Temneparypa.

OCHOBHM 33/1a4M ca:

* [IpodunmpaHe Ha TOBEPXHOCTHUTE BOJH;

*  MoHuTOpUHT Ha 3aMBPCIBAHETO Ha
MIPUCTaHUIIATA;

+  depmu 32 aKBaKyJITYpH ;

71



MMPOEKTU ®MTHAHCHUPAHU LEJIEBO OT JJbPXKABHUS BIOJKET TY — BAPHA, 2024 .

 Curmamu 3a 3aMbpCsiBaHE C XHMHKaId U
OTNAaIbYHU BOM;
* OBOC 3a 0IIOpPHO CTPOUTEIICTBO
* CpoTBeTCTBHE ¢ HOpMaTHBHaTa ypenaba 3a
KayecTBOTO Ha BOJIATa;
* MoHnuTtopuHr Ha
ITbXKIOBHH BOJIH.

3a M3MBJIHEHHETO Ha IOCTaBEHHUTE LEeNT H
3aJaud ce 3aKynM Ha COHJa 3a H3MepBaHE Ha
KayecTBOTO Ha MOpCKaTra BOJAa, C KOATO Ja ce
JOITBITHA HATMYHOTO M3CIIEIOBATEIICKO 000pyIBaHE
(BBJIIHOMEpPEH MOJYJI ¥ COH/Ia 32 3BYKOBU CHUTHAJIH)
MOCTOSIHHO TIO3UIIMOHMPAaHO Ha u3paboTeHus: B
MIPEUIIHA MTPOeKTH Oy# 3aKoTBeH BHB BapHeHcku
3aJUB.

Conpara e oOopyjaBaHa ¢ TEIEMETPUYCH
MOJIyJ 32 M3TETJISIHE Ha U3MEPEHUTE MapaMeTpu B
peaiiHo Bpeme ¢ur. 1

WATER QUALITY STATION

Obscape's PTM core is integrated with a mulfiparameter Water
Quality sonde, which can accommodate up to, 4 different types
of water quality measuring sensors. Pricing may vary according
to quantity and type of sensors required, length of cabling and if
addifional power supply is required.

IMpeCHH, OTnaab4HH n

that

sonde comes with sen:

RDO® Optical Dissclved Oxygen
Actual and specific conductivity
Total dissolved solids (TDS)
Temperature and pressure

lon Selective Electrodes
pH/ORP
Salinity
Resistivity
Density
Turbidity
Flucrometers

@ur. 1. Water quality station

Bbe BapHeHCkM 3ajMB MMa OIlE€ HIKOJKO
TaKMBa TOYKH, KOMTO C€ CIEAAT OT YYEHH OT
HNuctutyta no oxeanosorus kebM BAH. Ilo To3mu
HauuH ce YyBelIuuyaBa oOXBaTa Ha CIEACHUTE
KpaiOpe)XHH BOIM 3a OTKJIOHEHHs B IapaMeTpuTe
Ha KauyecTBOTO HA BOJATA.

3a oHariensgBaHe Ha METOAMKara 3a
MOHHUTOPHHI € HaIlpaBeH PEeKJIaMEH KJIMI, KOWTO €
OO0ILECTBEHO JOCTBIIEH B COLMAIHUTE MPEXHU U Ha
caiita na TY-Bapna:
https://www.youtube.com/watch?v=hXeeLKc9vqE

IIpeacron craptupane Ha Il-pm eranm ot
NPOABIDKCHUETO Ha TNpoekra ,lM3cieaBane Ha
MOJBOJHM IIYMOBE, CHUTHaJId M BHOpauuu Ha
MOPCKHU CHJIOBE U ChOPBKEHUS“ €UH OT YETUPUTE
cerMeHTa oOT VIHoBauuMOHHATa cTpaTerus 3a
WHTEJMIeHTHA chenuanu3auusi Ha PemyOnmka
boearapus 2014-2020r. ,MexaTpoHUKa H YHUCTH
TEXHOJIOTHH™, KBAETO C€ OYaKBa Ja IPOABIIKH
paboTraTa O MOHUTOPMHI Ha MOpCKaTa BOAa M
HaArpaXJaHe Ha  00OpyIBaHETO  IMTOCTOSIHHO
MO3ULIMOHMPaHO Ha Oys BbB BapHeHCKH 3aIuB ¢
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JOI'BJIHUTCIIHU CCH30pHU, MEPCIIN KauCCTBCHUA
CbCTaB Ha BOoAarta.

II1. TOJIYYEHU PE3YJITATHU. U3BOAU

Cren TecTOBOTO IyCKaHE Ha CHCTeMara ce
HalpaBH 3aluc Ha JaHHU KOUTO ca MOMECTCHU B
rpaduueH Bua Ha ¢wur. 2, 3,4, 5,6

gg ater temperature ﬂ
: ﬂll
" kl "*

T T T T T T T T T T T T T ™
Sat 09Mon 11Wed 13 Fri 15 Nov 17Tue 19Thu 21 Sat 23Mon 28Wed 27 Fri 2Decembéiue 03 Thu 05
Time [Europe/Sofia]

®ur. 2 Temnepatypa Ha BojaTa
Conductivity

Tw [deg C]
N
N

Con [mS/cm)]

T T T 1

T
QOct 20 Oct 27 Nov 03 Nov 10 Nav 17 Nov24 December Dec08

Time [Europe/Scfial
®ur. 3. [IpoBogumocT Ha BojaTa
Salinity

Sal [PSU)

T T T T T T
MNov 03 Nov 10 Nov 17 MNov24 December Dec08

Time [Europe/Sofia]

®ur. 4. ConeHocT
Relative humidity (PTM)
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@ur. 5. BnaxxHocT Ha Bb3/1yXa HaJl BojaTa

Atmospheric pressure (PTM)

T T
Oct 20 Qct 27

100.0 1

T T T T T T
Nov 03 MNov 10 Nowv 17 Nov 24 December Dec 08

Time [Europe/Sofia]

@wur. 6. AtmochepHO HaATaHe

T
Oct 20 Oct 27

3a KOHTaKTH:

mou. a-p mexk. ['eopru AnronoB, Katenpa "MTM” npu
MT®, TY-Bapra , yn. Crymentcka Ne 1, 210MO®, e-
mail: antonov(@tu-varna.bg

Peuenzentu: 1. nom. m-p mmxk. M. [paranuera, LIXA
kpM UMCTUXA-BAH; 2. mor. n-p max. I. JIrorkanoB —
BBMY ,H. i1. Barapos®.
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CBb3JABAHE HA IEHTBHP IO NPELNU3HO 3EMEJIEJIUE (II113) 3A BHE/IPIBAHE
HA MHOBATHUBHU TEXHOJIOTUHU U OBYYEHHUE C U3MOJI3BAHE HA
MEXATPOHHHU U POBOTU3UPAHU CUCTEMMU B BEMEJEJIUETO
(PE3IOME)

CREATION OF A PRECISION AGRICULTURE CENTER (PFC) FOR IMPLEMENTATION
OF INNOVATIVE TECHNOLOGIES AND TRAINING USING MECHATRONIC AND
ROBOTIC SYSTEMS IN AGRICULTURE
Project Leader Assoc. Prof. PHD Plamen Petrov

Abstract: The aim of this infrastructure project is to create a Center for Precision
Agriculture (CPA) — a specialized hall for training, lectures, laboratory and seminar
exercises. Precision agriculture places new demands on student training, in the latest
innovations in agricultural observation and analysis techniques, determination of
vegetation coefficients throughout the entire stage of crop development, analysis of the
effectiveness of soil cultivation, and the need for the application of fertilizers and
pesticides. The essence of the current project consists in continuing scientific and
applied work at the Dobrudzha College of Technology, which is aimed at implementing
innovations in the field of precision agriculture.

Keywords: Training center; precision agriculture; agricultural machinery; agriculture.
KunrouoBu aymu: LleHThp 3a 00yueHHE; MPEIU3HO 3eMeene; 3eMe/Iecka TeXHHUKA;

3EMEICIIUC.

PbroBoauTes Ha npoekTa: aou. 1-p un:K. [laamen IleTrpos

Pa0oTeH KOJIEKTHB:

WX R WD =

Joil. 1-p uHX. Anekcanapua Msanosa bankosa — MME — TY Bapna
1. ac A-p unk. Jlecucnara Ilamuera Muxaiinosa — JITK — JloOpuy

1. ac. a1-p urk. Kpacumupa [etkosa 3aroposa — JITK — JloOpuy

1. ac. a-p urk. Ceetnana Muxaitnosa [ackanesa—/]TK—/lo0puu

1. ac. a-p urk. Ceetnozap Kupmnos 3axapues — ITK — J1oopuu

I-p nHX. Acnapyx MBanoB AtanacoB — JITK — lo6puu

unxk. [lersa SIlnueBa MapunoBa nokropast kat. TMMM, MT®

1. ac. A-p umx. senun ['eoprues ViBanoB — xonex kpM LY — J[lo6puy
nou. a-p Xpucto ITasmuaoB CrosHos — JI3U - I'enepan Tomeso

10. ac. Mapus CsetocnaBoBa [letposa — JI31 — I'enepan TomieBo

11. Tomop BoB Noses — . Ne 21153124, CT3, 3 kypc, kat. TMMM, MT®

12. TTetsp Kones benos — ¢. Ne 21153127, CT3, 3 kypc, kar. TMMM, MT®

13. T'eprana Iletpoa [TerpoBa — . Ne 22153121, CT3, 3 kypc, kar. TMMM, MT®

HN3PA3XOJABAHU CPEJCTBA - 46 679,33 aB.

I. BBBEJJEHUE

Hetinocrra Ha LII3 ocHOBHO mme Obae
Haco4eHa KbM HYXIUTEC Ha arpapHUs CEKTOp OT
Tpanchep Ha TEXHOJIOTHH, pa3paboTBaHe Ha HOBH
W3JeNsl U BHEIpsSBaHE Ha MHOBAaTHBHU PEIICHHUS.
WNmatikn mpenBun cnenudukara Ha peruoHa B
KohTO mme ce pabotum - roxHa J[loOpymka, ¢
aIMUHHUCTPAaTHBEH LEeHTbp - rp. JHoOpuy, exun ot
Hai-OoraTuTe 3BPHONPOM3BOJUTEIHN palOHU Ha
CTpaHata, ¢ Hali-IIUPOKO 3aCTHIICH arpapeH CeKTop,
TO TEMaTHKara N € U3KIIOYUTEIHO aKTyajHa,
3aI10TO € HACOYEeHA ITUPEKTHO KbM MEXaHU3aLUsiTa
1 eNIEKTPOHU3ALMATA B CEIICKOTO CTOMAHCTBO.

Hayuno-npunoxnara 1effHOCT HEMUHYEMO
1Ie UMa WHTEPAUCUUIUIMHAPEH XapaKTep, 3aIl0oTo B
CbBPEMEHHOTO 3eMeJleflie U >KUBOTHOBBJICTBO C€
npujarat JOCTHKEHUS! Ha HayKaTa U TEXHHUKATa OT
MOYTH BCHYKM O0JAaCTH Ha 3HAHUETO, KaTo Ce

3aIll04YHC OT: HMKOHOMMKaA, OpraHu3anus n
npeanpruemMadeCcTBo, MaTcepuajIO3HaHUC,
MCXaTpOHUKaA, CJICKTPOHUKA, 06pa60TI<a Ha

METalINuTe, MOJAPBXKKA M PEMOHT Ha TEXHUKATa,
MenuopauMd ¥ Ap., W Ce  CIUTHE 10
WH(OPMAITMOHHO-TEXHUYECKOTO OOCTy)XKBaHE Ha
arpapHusi IPOM3BOJCTBEH MPOLIEC.

Ilo BcuYKKM TE€3M Pa3HOPOJIHU JEHHOCTH
paOOTHUAT €KWII Ha NPOEKTa € B CBhCTOSIHUE 1A
KOHCYNTHpa M Ja W3BbpIIBA HEOOXoAMMAaTa
eKCIIEpTHA JEHHOCT 3a MOTCHLUHATHUTE KIMEHTH B
rOpernocoueHuTe HanpasaeHusd. Ha LI13.

B HI13 me 6paar pa3paboTBaHU U TECTBAHU
aKTyaJIHd pEIIeHUs M TOJEe3HH IPAKTUKH B
o0y1acTTa Ha MPELU3HOTO 3eMEIere, MPOBEXKIaHe
Ha EKCIEpUMEHTH, BHeIpsSBaHE Ha HOBH
TEXHOJIOTHH, CbOOpa3eHH  CbC creuupuuHuTe
arpo-KJIMMaTHYHU OCOOCHOCTHM HA PETHOH I0XKHA
Job6pymxa.

WHTEepIUCUMIUIMHAPHUAT — MOAXOX NP
pa3paboTBaHETO Ha HACTOSIIUS IPOEKT € CBBP3aH C
BUCOKaTa KOMIUIEKCHOCT, KOSITO C€ MOopaxiaa OT
0COOCHOCTUTE HA 3E€MEAEICKOTO IPOU3BOJCTBO
kaTo 1sw10. OT eqHa cTpaHa € YUCTO OMOJIOTHYHHUTE
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U arpOHOMUYECKH OCOOCHOCTH, KOMTO MPOU3THYAT
oT ¢akTta, Y€ OTIVICKJAHUTES DPACTCHHS Ca KUBU
opranm3mu. OT Apyra crpaHa o0aue BBHBEKIAHETO
Ha MpeUy3HH METOAM W MOJENH Ha 3eMefenue
M3UCKBA  BBBEXKJIAHETO Ha  CHEIUATU3UPAHU
MOJIXO/IN, KOUTO ca 0OEKT Ha M3ciieBaHe Ha APYTH
HayuHu oOnactu — [Ipupoaau Hayku, TexHHUECKU
HayKH.

Hayunata Temaruka, KosATO 1€ ce€
peanmusupa B L{[13 HABIHO € B CHOTBETCTBHUE CHC
CTpPAaTeTUYECKUTE  TMPUOPUTETH HA  HAYYHUTE
u3cienBanug B TexHuuecku yHuBepcuTeT Bapna.
Tesu mnpuopuTeTH BKIIOYBAT: HAYYHO-TIPHIOKHHI
W3CNe/IBaHUsI — TMPOEKTHpaHe, pa3paboTBaHEe WU
H3CJICABAHEC HAa HOBU WM YCHBBBPIICHCTBAHC Ha
n3nacius, TECXHOJIOT'MH, CHUCTEMU, mporpaMHu
NPOAYKTH, MaTepuaid W Jp. Ch3JaBaHE Ha
MMPOTOTHUIIN, CKCICPUMCHTAITHU 06pa3u1/1, CAUMHUYHN
YHUKAJIHW HWU3JACIIUA, TpaHC(I)ep Ha TCXHOJIOI'UH,

KOHCYJITAHTCKa u eKCIIepTHA JIEHHOCT,
nH(pOpMaIMOHHA JIEMHOCT, MyOIMKaIIOHHA
JIEHHOCT, WHOBAIlMd M TPEANPHUEMAYECTBO 3a
peanm3anis Ha HWHTEJIEKTyallHa COOCTBEHOCT.

Bewnuku Te me ObJaT B OCHOBAaTa Ha JIGHHOCTTA Ha
opmenmuar  LII13, koWro me  moamomara
[PAKTUYECKA M TEOPETUYECKU CTYIEHTUTE OT
crieruanHoctute ,, 31T u CT3“ mpu mpoBexmaane
Ha EKCHEePHMEHTH M pa3paboTBaHe Ha KypCOBU
MPOEKTH U TUMIIIOMHHU pabOTH.
II. OBOBIIEHA IIOCTAHOBKA

3a ocurypsiBaHe Ha y4eOHHS TIPOIEC IO
cnennanHoctute 3TT (OKC mpod. Oakanasbp),
PEMY (OKC mpod. 6akamawsp), u CT3 (OKC
Maructsp) U Hy)XJata OT CHelHaIu3UpaHy 3aJI1 32
oOydeHHe Ha  CTyJCHTHTE € Heo0X0auMo
m3rpaxkaanero Ha npemioxkenns LI13. Hammamero
Ha cHenuajgu3upaHa 3aja 3a oOyueHwe IO
CbOTBETHUTE  IUCLUMIUIMHM  II€  IPEAOCTAaBU
BB3MOKHOCTH 32 NPOBEXIAHE Ha IO KaueCTBEHO
o0yueHHEe Ha CTyAEGHTHTE M BB3MOXKHOCT 32
U3BBPIIBAHE HA M3CIEABAHUS OT KOJIEKTHBA H
JOKTOPAHTH.

3a nmposexaaHe Ha oOyuenuero B LII13 me e
HATOBAapeH C JOCTaThbYHO KOJIMYECTBO YACOBE.

I11. HOJIYYEHHU PE3YJITATHU. U3BOIU
IlocTaBeHu U3c/1€10BATEJICKH LIeJIM:
[locTaBeHnTe u3CNEAOBATEICKH LIEAH ca:

Ipujaraie Ha €OUH CBBPEMEHEH MOOX0X 3a

3emenenue, OasupaH Ha  MHOOPMALMOHHUTE

TEXHOJIOTHH, cucreMara 3a r1100aJIHO

nosutmonupane (GPS), pasmmunm ceHzopu 3a

H3MEpBaHE Ha BAXKHM 3a 3€MEICIHETO BEIHMYMHH,

W3IIOJI3BaHE HA  JUCTAHIMOHHO  YNPaBIISEMH

MayiorabapuTHH OE3MMUIIOTHU JIETATEHU CPEICTBa

32 UW3BBPLIBAHE Ha OMNPEACICHH Olepaluud 3a

chOupane Ha wHGpOpPMAIUSA C IEN YIpaBJICHUE U
MpujarafHe Ha MOJEe3HH MPAKTHKK TP MPOMCHIIMBH
noJieBu ycioBusi. V3cnenBane u TecTBaHE HA HOBH
AITEPHATUBHU TEXHUKU ¥ METOAMKH 32 HY)KJUTE Ha
3eMe/IelICKuTe mpousBoauTenu. DopMmynupaHe Ha
MPEermophbKH 32  MOCTUTaHE HA  YCTOWUYHMBH
UKOHOMHYECKU M EKOJIOTHYHU PE3yJITaTH.

0)

@uwr. 1. [Ipoexr Ha {13 -u3rmeq a u 6

IHony4enn pesyararu:

ITomemnennero npenBuaeHO 3a paboTaTa Ha
HII3 Bce ome e B mpomec Ha PEMOHT TOPaIu
3a0aBsiHE Ha Bb3JaraHeTO U M3I'BJIHEHHETo My. [lo

HACTOSIIUSI MOMEHT € HalpaBeHa XHIPOU30JIAIUs
Ha TIIOKPUBHOTO IIPOCTPAHCTBO HaJ 3ajara H
KOpUIOpa KOMTO s CBbP3Ba CbC OCHOBHUS KOPIIYC.
IIpu peMoHTa ca MOJIOKEHU 2 CII0S N30JIAIHA.

B 3anara e mpemaxnaTa crapara (MeTaiHa)
Jorpama U e noaMmeHeHa c¢ Hosa IIBII ¢ nBoeH
crpkionaker. CMeHeHa € BXOJHAaTa Bpara Ha
3ajmara. OTcTpaHeHHW ca yd4acTbLM B IIOBpEICHA
Ma3uiia ¥ € HallpaBeHa IIITaKJIOBKa.

[Ipencron MoHTHpaHe Ha OKaueH TaBaH C
OCBeTJIeHHE U 00 1CBaHEe HA IIOMELIEHUETO.

IV. IYBJIUKALIUU TIPE3 2024 TI'OAUHA,
CBBP3AHU C ITPOEKTA

1. Asparuh  Atanasov, Aleksandrina  Bankova,
Designing a specialized auditorium as a central venue for
applied studies and research in precision agriculture,

Innovation in woodworking industry and engineering
design, 1/2024 (25): 24-31.

3a koHTakTH: 11011 A-p UK. [Imamen I[letpos,
Karenpa "MTM” mpu MT® nHa

TY-Bapna , yn. Crynentcka Ne 1, 202M, e
+35952383241, e-mail: plpet@tu-varna.bg

Peuenzenru:
1 . mpod. o-p [Inmamen Jackamnos, PY ,,A. Kpaues®;
2. pou. n-p uax. Credan UBanos, TY-I'abposo.
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