PE3IOMETA HA NYBNIUKALIMUTE

npeacTaBeHM OT IMN. ac. A-p uHX. Cnae bosiHoB [lumutpoB
3a yyacTue B KOHKYpC 3a 3aeMaHe Ha akageMunyHa ONbXHOCT “A0ueHT”
no MNH 5.1 MawwuHHO nHxeHepcTBo HC ABTOMaTU3aumnsa Ha NPon3BoLCTBOTO
3a HyxxauTte Ha kategpa AAMN npu M® Ha TY-Codusa

1. ObLIA XAPAKTEPUCTUKA HA NYBJIMKALUUUTE

BI' 3a y4yactune B KOHKypca ca npeacTtaBeHu 38 nybnvkauumum, KOUTO ca usgageHu
cnepf 3aeMaHeTo Ha akaleMUyHa OMbXHOCT ‘. acucteHT” npes 2018 r.

O6LwmaT 6pon Ha HaydHuTe nybnukaumMm B U3gaHus, KOUTO ca pedepupaHun un
WHOEKCMPaHN B CBETOBHOM3BECTHU Ga3n AaHHU C HayyHa MHdOpMaums Scopus u
Web of science e 14. Ot 1ax 5 ca B usganus c IF (Impact Factor, Clarivate) unn SJR
(Scimago Journal Rank, Scopus).

Obwmar 6pom Ha nybnukaummte B HepedepupaHM wm3gaHMs C  Hay4vyHO
peueH3npaHe Unn B peLeH3npaHn KONeKTUBHN MOHorpadum e 24, kaTo oT TaX:

" HayyHuTe ny6nukauum B cnucaHua oT HauwoHanHus pedpepeHTeH
CMUCBK Ha CbBPEMEHHW ObArapcku HayyHu Wu3gaHus C  HaydyHo
peueHanpaHe (HALLA) - 20;

" Hay4yHuTe nybnukaumm B COOPHMLM C AOKNAAN OT HayYHW KOHepeHunn
oT HaumoHanHusa pedepeHTeH CNNChK Ha CbBPEMEHHN Bbnrapcku
Hay4HU U3[aHus ¢ Hay4yHo peueHsupaHe (HALUWO) - 3;

" [NaBu OT peLeH3NpaHn KONEeKTUBHN MOoHorpadum - 1.

Otn peacraBeHuTe I'Iy6J'IVI Kaunun:

* Ha O6bnrapcku ca - 21;
=  Ha aHrnuncku ca - 17.

MscToTO Ha kKaHauaaTa B CNMCbka Ha aBTopuUTe B NpeacTaBeHUTe nydnvkauum
€ KaKTo cnepga:

"  CaMOCTOATENHU nybnukaumm - 4;
" [bPBO MSACTO - 22;

= BTOPO MACTO - 9;

" TPEeToO MACTO - 5;

" YeTBBbPTO MACTO - 2.

lMpeactaBeHnTe 3a yyacTMe B KOHKypca nybnukaumm kbm man 2025 r. ca
uMTUpaHu 53 NbTKU, OT KOUTO:

* B Hay4HW nybnukaumm B n3gaHusi, KOMTO ca pedepupaHn n MHAEKCMPaHU
B CBETOBHOM3BECTHM 6a3n gaHHU ¢ HayyYHa MHdopmaums Scopus n Web
of science - 14 nbTK;

* B HayyHuTe nybnukaumm B um3gaHus oT HauuoHanHua pedepeHTeH
CMUCBbK Ha CbBPEMEHHW ObMArapCckM HayydHM Un30aHUS C  HayvyHO
peueH3upaHe (HALUMI) - 39 nbTw.

MpencraBeHWTe 3a y4acTue B KOHKypca nyGnvkauum ca B obnactra Ha:

» [lpoekTupaHe Ha aBTOMaTU3MPaHN MEXATPOHHN YCTPOMCTBA, CUCTEMMU U
pobotn — 8.

*» W3cnegBaHe Ha aBTOMaTU3npaHun NPon3BOLCTBEHN CUCTEMU - 7.



= [lporpamuypaHe Ww ynpaBneHMe Ha aBTOMATU3NPAHW MeXaTPOHHU
YyCTPOMWCTBA, cMcTeMMU 1 poboTn — 23.

EN  For participation in the competition, 38 publications issued after taking the
academic position of "chief assistant” in 2018 have been submitted.

The total number of scientific publications in editions that are referenced and
indexed in world-famous scientific information databases Scopus and Web of science
is 14. Of them, 5 are in editions with IF (Impact Factor, Clarivate) or SJR (Scimago
Journal Rank, Scopus).

The total number of publications in unreferenced editions with scientific review
or in collective monographs with scientific review is 24, of which:

= scientific publications in journals from the National Reference List of
contemporary Bulgarian scientific publications with scientific review
(NACID) - 20;

» scientific publications in proceedings of reports from scientific
conferences from the National Reference List of contemporary Bulgarian
scientific publications with scientific review (NACID) - 3;

= chapters in collective monographs with scientific review - 1.

Of the featured publications:

* in Bulgarian there are - 21;
* in English there are - 17.

The applicant's place in the list of authors in the submitted publications is as
follows:

* independent publications - 4;
= first place - 22;

= second place - 9;

= third place - 5;

= fourth place — 2.

The publications submitted for participation in the competition as of May 2025
have been cited 53 times, of which:

* in scientific publications in publications that are referenced and indexed
in world-famous scientific information databases Scopus and Web of
science - 14 times;

* in scientific publications in publications from the National Reference List
of contemporary Bulgarian scientific publications with scientific review
(NACID) - 39 times.

The publications submitted for participation in the competition are in the field of:

= Design of automated mechatronic devices, systems and robots - 8

» Research of automated manufacturing systems - 7

= Programming and control of automated mechatronic devices, systems
and robots — 23.



2. XABUIIUTAUUMOHEH TPY[O - HayyHu nyb6nukauuu (He no-manko ot 10) B
U3faHus, KouTo ca pedhepupaHM U MHOEKCMPaHU B CBETOBHOU3BECTHU 6a3u
AaHHMU C Hay4Ha UHdopmaumsA

2.1. XapakTepuctTuka Ha Hay4yHUTe nyonukauMm B HayYyHW W3[aHUA,
KOUTO ca pedrepupaHn U UHOEKCUPAHM B CBETOBHOM3BECTHU Gasu
AAHHW C Hay4yHa UHdOpMauusA, PaBHOCTOMHM Ha xabunuTauuoHeH

TPYA

BI' 3a y4acTne B KOHKypca ca npegctaseHn 10 Hay4Hu nybnukaumm, B HayYHW
nsganuna, pedepupaHm n MHOEKCMpaHM B CBETOBHOM3BECTHW 6a3n AaHHWM C Hay4Ha
NHOpMaUUs, PaBHOCTOMHN Ha XabunutaumoHeH TpyAa. Te ca B cnegHuTe obnactu:

> [MporpamupaHe 1 ynpaBfieHWe Ha aBTOMaTU3MpPaAHM MeXaTPOHHU
yCTPOMCTBA, CUCTEMU U POOOTU

My6nukauun [B.2], [B.5], [B.8], [B.10]

Mybnukaumnsa [B.2] npeactaBs aBTomMaTM3MpaHa cUCTeMa 3a ceeHe, MNosiMBaHe W
Xnummyecka obpaboTka, upe3 KoATO pasxoauTe 3a Tpyd, BpeMeTo 3a obpaboTka,
BoJaTa, maTtepuanute M KOHcymaTuBuTe fa 6baaT HamaneHu. 3a pellaBaHe Ha
3agadata B aBToMatMyHata cuctemMa ca paspaboTeHuM M BHeOApPEHU MeXaTPOHHU
MOAYNY 3a ynpasfieHMe U Mogynu 3a LOonbiHUTENHUTE npouecu. PaspaboTeH e
crneumnanuampaH NnporpamMmeH Kog 3a ynpasrieHue.

My6nukauunsa [B.5] npeactaBs paspaboTka 3a ekcrnepuMeHTanHu u3cneaBaHusi Ha
.KpuBatTa Ha [ayc® B HOBOMpoeKkTMpaHa cneuuanuv3vpaHa aBToOMaTU3UpaHa
mexaTpoHHa cuctema (CAMC) ¢ nnockn unnuHapudHn getannn. OcHoBHaTa mnaes
Ha cucTemaTta e u3crneaBaHe Ha nonyvyeHaTa KpuBa Ha CnydYanHo pasnpeaeneHune Ha
agetannu, nycHatum 4ype3 cBobogHo nagaHe. CuctemaTta € aBTOMaTM4HaA, KOETO
Nno3BoNnsiBa 3apexgaHe Ha getannute aBTOMATUYHO W MOBTApPSAHETO  Ha
nscnegBaHuaTa 6e3 Hameca Ha onepartop. HanpaBeH € aHanM3 Ha MHOXECTBOTO
N3BbPLLEHN EKCNIEPUMEHTANHN U3CneaBaHus.

Mybnukauna [B.8] npencraBa npoekTMpaHe Ha HOB HakpauHuK (paboTeH
WHCTPYMEHT), KOWTO Aa ce fobaBum KbM MOAyn ,MHCTPYMEHTU® B aBTOMaTuM3npaHa
cucTema 3a ceeHe, nonnBaHe N xmMmmnyecka obpaboTtka. 3a Aa ce ocurypu HopmarsnHa
pabotata Ha cuctemata e Ccb3gageH nporpamMeH Kog W Bu3dyanusauus 3a
yrnpaBsreHue.

My6nukauna [B.10] npeactaBa paspaboTeH M BHeOpeH CTeHA 3a u3cnefBaHe Ha
napameTpute Ha npoueca Ha aBTOMaTM3MpPaHO 3aTBapdAHe Ha CbAOBE C BUHTOBM
kanadyku. Llenta Ha cTatuaTa € fa ce uacnegsa 3aBMBaHETO Ha Kanayku C pasfivyHo
ycunue. [NpoekTnpaHoTO pelueHne MOo3BOSisiBa 3aBMBAHETO Ha pasfiMyHM BUOOBE
Kanadku, Kato ce M3BbpLUBa NOCTOSAHHO HabnaeHne M KOHTPON Ha npoueca. Kbm
cuctemaTa e paspaboTteHa U cuctema 3a Bu3yanumsaums U KOHTPOS, NOo3BoNsiBalla
3aaBaHe Ha pasfMyHo ycunme n no3uumsi Ha 3aBvBallaTta rnasa.



> [MpoekTupaHe n uscnepBaHe Ha CUCTEMM 3a yrpaBrieHUe Ha eHeprunHu
U3TOYHULM

MNy6nukauun [B.1], [B.6], [B.7], [B.9]

My6nukauun [B.1] n [B.6] ca cBbp3aHn C nporpammpaHe uU MHTErpypaHe Ha
M3TOYMHUUM 32 NpPOM3BOACTBO Ha 3erieHa eHeprus. OcHOBHaTa KoHUenuusa e
perynupaHe v pasnpegensaHe Ha eHeprus B 3aBUCUMOCT OT NpefBapuTeriHo
3ajageHa MolwHocT. KbMm cuctemmnte mma paspaboteHn n BHegpeHwn ,SCADA*
CUCTeMM 3a BU3yanusauus 1 KOHTpon.

My6nukaunsa [B.1] npencraeBa BHegpsiBAaHE Ha CUCTEMA 3a CbXpaHeHVWE Ha
ernekTpuyecka eHeprusi CbC Cb3laBaHe Ha aBTOMaTU3MpaHO ynpasrieHMe 3a marka
BOAHO enekTpuyecka ueHTpana. WsrpaxpgaHeto Ha 3agajeHaTta cuctemMa e Ha
NpyHUMNa Ha OTBEXJaHe Ha enekTpuyeckata eHeprna KbM MOOYNY 3a CbXpaHeHue n
obpaTHO B onpegerneHn 3ajageHn ycrnosus. ABTOMaTU3MpPaHETO € CBbpP3aHO C
npexebprisHe Ha u3paboTeHaTa M CbxpaHeHaTa eHeprus KbM MpexaTta B TOYHO
onpeferneHn 4acoBe, a B OCTaHanoTO BpeMe Ta3uW eHeprusi ce CbXxpaHsBa B
pesepBupaHa cuctema. KoHuenuuata e npedBuMAeHa KakTO 3@ CbXpaHeHue U
OTAaBaHe Ha enekTpudecka eHeprnara ¢ TbProBCKU Lienu, Taka n 3a banaHcupaHe
Ha rpyna oT Manku LeHTpanu npyu HeobxoanmocT.

My6bnukauunsa [B.6] npeactasa paspaboTka Ha aBTOMaTUYHO YynpaBneHue 3a
TUNOBW XMAPaBAMYHU CcTaHumn. CTaHummMTe ce 3axpaHBaT OT doToBONTan4Ha
eHepruss nocpeacTtBoM perynupaHo ynpasneHue. KbM cuctemata ca BHeOpeHu
nporpamMmmpyemMm fiormM4eckn KOHTPOriepun 3a yrnpaBreHue Ha BMCOKO-TEXHOMOrMyHaTta
MHCTanauus v ypeam 3a uU3MepBaHe U KOHTPON Ha eHeprusata. OCHOBHUTE
napameTpu 3a perynvpaHe Ha npoueca ce 3anuceBaT M apxmBupaTr MOCpPeacTBOM
~SCADA® cuctema. 3anucaHute napamMeTpu ce u3non3eBaT 3a aHanms wu
KOMMeHcauusa Ha enekTpuyeckaTta eHeprus.

My6nukauusa [B.7] npeacrtaBss CUHTE3 M MpPOYyYBaHE Ha penevHy 3alunTy,
N3non3BaHuW 3a npeanasBaHe Ha marnka BOOHO enekTpudecka ueHTtpana. OCHOBHUTE
napamMeTpun 3a HacTpoWka Ha cuctemaTa ce M3rNoNi3BaT KakTo 3a 3awmTa, Taka u 3a
KOHTpON Ha cuctemarta. MiscnegBaHeTo ce CbCTOM B TOBa Aa ce NpeaBuasaT NUKOBUTe
HaToBapBaHWA W Ja ce npeanasyM cuctemata OT npeHatoBapBaHe. Pasnuynute
CMCTEMM M3NCKBAT KOHKPETHA HacTporKka 1 napameTpusauns.

My6nukauus [B.9] npeactasnsisa pa3paboTka Ha aBToMaTM3MpaHa cuctema 3a
NpPOn3BOACTBO Ha KOMMOCT, CbC 3axpaHBaHe OT U3TOYHUUWM Ha 3ereHa eHeprus. 3a
UMMNIEMEHTMPAHETO B aBTOMaTM3MpaHaTta cucTemMa e Cb3gageH nporpameH koa wu
cneunanuampad anroputbm. M3nonssaHa e SCADA cuctema 3a HabnwogeHve u
AnarHocTurKa, KoeTo cnomMmara 3a onTMMmM3nMpaHeTo U aBToMaTusaums Ha paboTara.

> MopaepHM3auusl Ha aBToMaTU3MpPaHWU NPOU3BOACTBEHU CUCTEMU U
npouecu 3a ynpasrneHue.

My6nukauun [B.3], [B.4]

My6nukauusa [B.3] npeactaBnsgBa MeToAMKa 3a KONMMYECTBEHO U3YMCsIBaHE Ha
CTeneHTa Ha nNPUrogHOCT 3a WHTerpupaHe Ha CUCTEMM 3a YyrpaBneHue Ha
WHOYCTPUanHU npouecn KbM W3NCKBaHUATA Ha KoHuenuuaTta Muaoyctpusa 4.0%
Pas3paboTeHn ca OCHOBHUTE TUMOBE CLUEHapuu 3a npunaraHe Ha paspaboTeHaTta
meTtoauka. OnmcaHn ca OCHOBHUTE CTBMKM M MHOMKATOPW 3a ynpaBneHue n ca
pasrnegaHn OCHOBHM TUNOBE CLEHapUM 3a MpPUoXeHWe W yhnpaBfieHne Ha
paspaboTkaTa.



My6nukauunsa [B.4] nscnegsa mHTerpauusaTa Ha CUCTEMU 3a ynpaBfieHWE KbM
M3nCKBaHMATa Ha koHuenuuata ,MHayctpua 4.0“ WHTerpupaHa e meToauka 3a
n3vyncnsiBaHe Ha CTeneHTa Ha NPUrogHoOCT 3a CbLLEeCTBYBaLLM cuctemMu. NpoBeaeHu
ca u3crneaBaHna Ha CUCTEMM 3a ynpaBfieHue Ha egHOMYHKUMOHANHO MeXaTpOHHO
YCTPOMCTBO M MHOrO(PYHKLMOHANHa MexaTpoHHa cuctema.

EN  For participation in the competition are submitted 10 scientific publications, in
scientific journals, refereed and indexed in world-renowned databases of scientific
information, equivalent to a habilitation thesis. They are in the following fields:

» Programming and control of automated mechatronic devices, systems
and robots

Publications [B.2], [B.5], [B.8], [B.10]

Publication [B.2] presents an automated system for sowing, watering and
chemical treatment by which labour costs, processing time, water, materials and
consumables can be reduced. To solve the problem, mechatronic control units and
modules for additional processes are developed and implemented in the automated
system. Specialised control programming code has been developed.

Publication [B.5] presents a development for experimental studies of the "Gauss
curve" in a newly designed specialized automated mechatronic system (CAMS) with
flat cylindrical parts. The main idea of the system is to study the resulting curve of
random distribution of workpieces dropped by free fall. The system is automatic,
which allows loading the workpieces automatically and repeating the studies without
operator intervention. An analysis of the multiple experimental studies performed was
performed.

Publication [B.8] presents the design of a new nozzle (working tool) to be
added to the " instruments " module in an automated system for sowing, watering
and chemical treatment. To ensure the normal operation of the system, a
programming code and visualization control has been created.

Publication [B.10] presents a stand developed and implemented for the study of
process parameters of automated screw capping of containers. The aim of the paper
IS to investigate the screw caps with different effort. The designed solution allows
screwing different types of screw caps, with constant monitoring and control of the
process. A visualization and control system is also developed to the system, allowing
setting different effort and position of the screwing head.

» Design and research of energy management systems
Publications [B.1], [B.6], [B.7], [B.9]

Publications [B.1] and [B.6] are related to the programming and integration of
green energy generation sources. The basic concept is to regulate and distribute
energy according to a preset power. "SCADA" systems for visualization and control
have been developed and implemented with the systems.



Publication [B.1] presents the implementation of an electrical energy storage
system with automated control setup for a small hydroelectric power plant. The
design of the specified system is based on the principle of taking the electrical energy
to storage modules and back under certain specified conditions. The automation is
related to the transfer of the produced and stored energy to the grid at specific times,
and the rest of the time this energy is stored in a redundant system. The concept is
intended to store and dispatch electricity for commercial purposes as well as to
balance a group of small plants as needed.

Publication [B.6] presents a development for automatic control of typical
hydraulic stations. The stations are powered by photovoltaic energy through
regulated control. Programmable logic controllers for controlling the high-tech plant
and instruments for measuring and controlling the energy are implemented to the
system. The main process control parameters are recorded and archived by a
"SCADA" system. The recorded parameters are used for electrical energy analysis
and compensation.

Publication [B.7] presents a synthesis and study of relay protection used to
secure a small hydroelectric power plant. Basic system setting parameters are used
for both protection and system control. The study consists of predicting the peak
loads and protecting the system from overloading. Different systems require specific
setup and parameterization.

Publication [B.9] is the development of an automated compost production
system powered by green energy sources. For the implementation in the automated
system, programming code and a specialized algorithm have been created. A
SCADA system was used for monitoring and diagnostics, which helps to optimize
and automate the operation.

» Modernization of automated manufacturing systems and control
processes.
Publications [B.3], [B.4]

Publication [B.3] is a methodology for calculating quantitatively the degree of
suitability for integrating industrial process control systems to the requirements of the
Industry 4.0 concept. The main scenario types for the application of the developed
methodology are developed. The basic management steps and indicators are
described and the key scenario types for the application and management of the
understanding are examined.

Publication [B.4] examines the integration of management systems to the
requirements of the Industry 4.0 concept. A methodology for calculating the degree of
suitability for existing systems is integrated. Research on control systems for a
single-function mechatronic device and a multi-function mechatronic system is
conducted.



2.2.Pe3romeTa Ha OBLNrapCKM M aHIMMACKM Ha Hay4yHUTe NyOnuKauuMm B Hay4vHuU
M3aaHuA, KOUTOo ca pecepupaHn U MHOEKCMPaHM B CBETOBHOM3BECTHU 6a3u gaHHM
C HayyHa wuHdopmauuma (Web of Science u Scopus), paBHOCTOMHM Ha
xabunutaumoHeH Tpya

Dimitrov S. , I. Tenchev, D. Dobrilov, V. Uzunov, L. Kirilov,
Bl Implementation of an electrical energy storage system in an existing
small hydropower plant, 16th Electrical Engineering Faculty Conference
(BUIEF), 2024, DOI: 10.1109/BuUlEF63204.2024.10794973

Implementation of an electrical energy storage system in an
existing small hydropower plant

Slav Dimitrov, lvan Tenchev, Daniel Dobrilov, Valeri Uzunov, Lyudmil Kirilov

The subject of this paper is the implementation of battery energy storage system
(BESS) to the automated control of a small hydropower plant (SHPP). The system is
based on the principle of evacuation of electrical energy to storage modules and vice
versa, under certain conditions. The principle of an automated system is to
automatically transfer the generated and stored energy to the grid at specified times,
and store it in the redundant system at other times. The system is used both for
commercial storage and for balancing a group of small power plants as needed.

BHeapsiBaHe Ha cUCTeMa 3a CbXpaHeHUe Ha enleKTpuyecka eHeprusi B
cbluecTByBalla Marika BoAHOeNeKTp1Myecka LieHTpana

Cnae [Humumpos, WeaH TeHnuyes, [aHuen [obpunos, Banepu Y3yHos, JloOmun
Kupunos

O6eKkT Ha HacTosiwaTa paspaboTka e BHegpsiBAHE Ha CMCTEMa 3a CbXpaHEHME Ha
enektpmyecka eHeprus (BESS) kbm aBTOMaTU3MpaHO ynpaBneHne Ha marnka BOAHO
enekTpuyecka ueHtpana. Cucremara € msrpageHa Ha npvHuMna Ha OTBEXAaHe Ha
enekTpuyeckata eHeprna KbM MOAYNM 3a CbXxpaHeHue un obpaTHo, B onpeneneHun
ycnosus. lMpuHUMNa Ha aBToOMaTM3MpaHa CMCTEMa € aBTOMaTU4HO Oa NPEexBbps
n3paboreHaTa N CbxpaHeHaTa eHeprusa KbM Mpexarta B TOYHO OnpeaeneHn Yyacose, a
B OCTaHanoTO Bpeme [a Ce CbXxpaHsiBa B pesepBupaHaTta cuctema. Cucremara ce
M3NoN3Ba KakTO 3a CbXpaHEHWe W OTAaBaHe Ha ernekTpuyecka eHeprusta C
TbProBCKM LEeNn Taka WM 3a GanaHcupaHe Ha rpyna OT Marku UeHTpanu npu
HeobXoaAnMOCT.

Dimitrov S., Totev D., Lazarova A., Development of electrical and
B2 software part of an automated system for sowing, watering and
chemical treatment, EEPES 2023, AIP Conf. Proc. 3063, 060006
(2024) https://doi.org/10.1063/5.0195893
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Development of electrical and software part of an automated system for
sowing, watering and chemical treatment

Slav Dimitrov, Dimitar Totev, Anna-Maria Lazarova

The aim of this work is to develop the electrical and software part of a newly
designed automated system for sowing, watering and chemical treatment, which
allows to integrate and automate the processes of sowing, watering and chemical
treatment in greenhouse farms. It is necessary to develop a control system for the
newly designed automated system for sowing, watering and chemical treatment. PLC
and CNC software "Mach3mill" will be used to realize the goal. It is necessary to
determine the characteristics of the developed control system and to define M
commands ensuring the automatic control of the system. It is also necessary to
describe the operating modes of the developed control system and to create sample
control programs for operating the system in different modes. The newly designed
automated system will have the ability to work with various seeds, fertilizers and
chemicals; change the quantities of items supplied; changing the locations of the
delivery points of the items; modular structure, allowing it to be configured according
to the needs of each client; changing the working area of the system considering the
specific task.

Pa3paboTBaHe Ha eneKkTpuyecka n copTyepHa 4act Ha aBToOMaTU3MpaHa
cuctemMa 3a ceumtba, nonMBaHe U XMMUYECKO TpeTupaHe

Cnae Jumumpos, Jumumbp Tomes, AHHa-Mapus Jlazapoea

Llenta Ha HacToswaTta paboTta e aa ce pa3paboTu enekrpuyeckaTa n copryepHarta
YacT Ha HOBOMpOEeKTUpaHa aBToMaTU3MpaHa cucTema 3a ceuTba, nonuBaHe WU
XMMUYECKO TpeTupaHe, KOSATO MO3BOMsiBA Aa Ce WHTerpupaTt M asTtomaTtmsmpar
npouecute Ha ceutba, NonmMBaHe W XMMUYECKO TpeTUpaHe B OpaHXEePUNHUTE
ctonaHcTBa. Heobxogumo e pa ce paspaboTm cuctema 3a ynpasneHue Ha
HOBOMpOEKTUpaHaTa aBToMaTmsMpaHa cuctema 3a centba, nonmBaHe U XMmMuYecka
obpaboTka. 3a peanuaupaHe Ha uenta we 6baat nanonssaHm PLC n CNC codryep
"Mach3mill". HeobxoomMmo e ga ce onpeaenaT XxapakTepUCTUKMTE Ha pa3paboTeHaTa
cuctemMa 3a ynpaeneHve W ga ce gedwuHupat komaHaute M, ocurypsisawm
aBTOMATUYHOTO YynpaBsreHMe Ha cuctemaTta. HeobxogMmo e cbwo Taka ga ce
onuwat pexmnmmute Ha paboTta Ha paspaboTeHaTa cucTema 3a ynpasreHue u ga ce
cb3gagaTt NnpUMepHU ynpasnasaliy nporpamu 3a paboTta Ha cuctemaTta B pasfivyHn
pexumu. HoBopaspaboTeHaTta aBToMaTu3upaHa cucTema e MMa Bb3MOXHOCT 3a
paboTa C pasfiMyHKU CeMeHa, TOPOBE W XUMUKanu; NpoMsiHa Ha KonuyecTBaTa Ha
AOCTaBAHUTE apTUKynn; MPOMsSIHA Ha MECTOMOSIOXKEHMETO Ha MyHKToBETe 3a
AOCTaBKa Ha apTUKynuTe; MogyfHa CTPYKTypa, No3BonsiBalla KoHUrypmpaHeTo n B
CbOTBETCTBME C HYXOUTE Ha BCEKUM KIMEHT; NpoMsiHa Ha paboTHaTa 30Ha Ha
cucTemaTa C orrnef Ha KoOHKpeTHaTa 3ajava.



Dimitorva R., S. Dimitrov, D. Totev, Design of methodology to
B3 calculate the degree of suitability for integration to the requirements of
the "Industry 4.0" concept, 2024 5th International Conference on
Communications, Infor-mation, Electronic and Energy Systems
(CIEES), Veliko Tarnovo, Bulgaria, 2024, pp. 1-5
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Design of Methodology to Calculate the Degree of Suitability for Integration to
the Requirements of the "Industry 4.0" Concept

Reneta Dimitrova, Slav Dimitrov, Dimitar Totev

The aim of this work is to develop a methodology for quantitative calculation of the
degree of suitability for integration of industrial process management systems to the
requirements of the "Industry 4.0" concept. To achieve this aim, the main steps that
make up the methodology will be defined, and the main indicators will be described in
them. The main types of scenarios for applying the developed methodology will be
developed.

PaspaboTBaHe Ha MeTOoAMKa 3a U3YUCNSIBaHe Ha CTENeHTa Ha NPUrogHOCT 3a
MHTerpaumsi KbM U3NCKBaHUATA Ha KoHuenuuaTa ,,UHayctpus 4.0

Pernema Jumumposa, Cnas Jumumpos, Jumumbp Tomes

Llenta Ha HacTosiwaTta paboTta e ga ce pa3paboTv MeToaosniornsa 3a Konm4ecTBEHO
M34nCnsiBaHe Ha CTeneHTa Ha MNPUrogHOCT 3a MHTErpMpaHe Ha CUCTEMMU 3a
ynpaBneHne Ha WHAYCTpUanHuU npouecu KbM M3UCKBAHUATA Ha KoHUenuusaTta
JMHayctpua 4.0“ 3a nocturaHeTo Ha Tasum uen we 6vaaTt geduHMpaHn OCHOBHUTE
CTbMKW, CbCTaBNsABALWM METOAO0NornaTa, Kato B 79X wWe 6baat onncaHn OCHOBHUTE
nugukatopu. e 6baoat pa3paboTeHn OCHOBHUTE TUMOBE CLEHApPUK 3a NpunaraHe Ha
pa3paboTeHaTa MeTO4OSOrA.

Dimitorva R., S. Dimitrov, D. Totev, Examination of the possibilities of
B4 integration of control systems to the requirements of the "Industry 4.0"
concept of a single-function mechatronic device and of a multi-function
mechatronic system, 2024 5th International Conference on
Communications, Information, Electronic and Energy Systems (CIEES),
Veliko Tarnovo, Bulgaria, 2024, pp. 1-7

DOI: 10.1109/CIEES62939.2024.10811134

Examination of the Possibilities of Integration of Control Systems to the
Requirements of the "Industry 4.0" Concept of a Single-function Mechatronic
Device and of a Multi-function Mechatronic System

Reneta Dimitrova, Slav Dimitrov, Dimitar Totev

The aim of this work is to investigate the integration of two management systems to
the requirements of the "Industry 4.0" concept. In order to achieve this goal, an
established methodology for calculating the degree of suitability for the integration of
existing industrial process control systems to the requirements of the "Industry 4.0"




concept will be approbated by conducting research on the control systems of a
single-function mechatronic device and a multi-function mechatronic system. An
initial assessment and analysis of the existing situation will be carried out, after which
both systems will be upgraded. After the modernization, the suitability of the systems
will be estimated again, and theresults will be analyzed.

M3cnepBaHe Ha Bb3MOXHOCTUTE 3a MHTErpupaHe Ha CUCTEMM 3a ynpaBneHue
KbM M3UCKBaHUATA Ha KoHUenuusaTa "Unayctpua 4.0" 3a eaHopyHKLMOHANHO
MeXaTPOHHO YCTPOUCTBO U MHOroyHKLMOHasrIHa MexaTpoHHa cuctema

Pernema [Jumumposa, Cnas Jumumpos, Jumumbp Tomes

Pesiome — Llenta Ha Tasn paboTta e Oga ce m3cnegBa MHTerpupaHeTo Ha ABe
CUCTEMU 3a yrnpaBneHne KbM M3UCKBaHMSATA Ha KoHuenuusTta ,Muayctpusa 4.0¢ 3a
NOCTUraHeTo Ha Ta3u uen we 6bae anpobupaHa meToaMka 3a MU3YUCNSBaHE Ha
cTeneHTa Ha MNPUroAHOCT 3a WHTerpMpaHe Ha CblecTByBallM CUCTEMWU 3a
ynpaBneHne Ha nNPOMULLSIEHN NPOLEeCUn KbM W3UCKBaAHUATA Ha KOHUenuusita
MHayctpua 4.0 ypes npoBexaaHe Ha u3crnenBaHe Ha CUCTEMM 3a yrnpaslieHWe Ha
€AHOMYHKUMOHaNHa MexaTpoOHHO YCTPOMCTBO M MHOFO(yHKUMOHANHa mMexaTpoHHa
cuctema. Le ©Obaoe u3BbplieHa NbpBOHAYanHa oOUEHKa W aHanuad Ha
CbLLECTBYBALLOTO CbCTOsIHME, Cred KOeTO ABeTe cuctemu we 6baaT HagrpageHu.
Cnen mogepHusaumsita OTHOBO LWe 6bae oueHeHa NpUrogHocTTa Ha cuctemuTe U
pesynrtatute we 6baat aHanuMampaHu.

Dimitrova R., S. Dimitrov, D. Totev and B. Bahchevanov, Electrical
B5 Control, Program Code and Experimental Studies of the Gauss Curve
in a Specialized Automated Mechatronic System, 2023 4th International
Conference on Communications, Information, Electronic and Energy
Systems (CIEES), Plovdiv, Bulgaria, 2023, pp. 1-7,

doi: 10.1109/CIEES58940.2023.10378762.

Electrical Control, Program Code and Experimental Studies of the Gauss Curve
in a Specialized Automated Mechatronic System

Reneta Dimitrova, Slav Dimitrov, Dimitar Totev, Boyan Bahchevanov

The presented study aims to design an electrical control and program code and
perform experimental studies of the "Gauss curve" in a newly designed specialized
automated mechatronic system (SAMS) with flat cylindrical parts. It includes a feed
hopper, a space for examination, dedicated cutoffs for part release and separation, a
self-flowing magazine collector, and an automatic system for returning the examined
parts to the feed hopper for a subsequent cycle. The research will be carried out
using a real purpose-built SAMS prototype with flat cylindrical work details. The
shape of the distribution and the type of curve to be obtained will be analyzed.

EnekTpu4yecko ynpaBrieHue, NnporpaMeH Koa U eKCrepuMeHTanHu uscrnenBaHus
Ha KpuBaTa Ha Mayc B cneumnanuM3aupaHa aBToMaTM3MpaHa MexaTpoHHa cucrtema

Pexema [Jumumposa, Cnae [Jumumpos, Jumumbp Tomes, bosiH baxyesaHo8
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Llenta Ha HacTosiwaTta paspaboTka e [ga ce u3BbpwaTt eKcnepuMeHTanHu
nscneaBaHua Ha kpuBata Ha [ayc” B HOBOMpoekTMpaHa cneumnanusvpaHa
aBTOMaTu3npaHa mexatpoHHa cuctema (CAMC) ¢ nnocku uUMnNUHOPUYHW OeTannu.
Ta Bknio4vBa 3axpaHBall, B6yHkep, NPOCTPaHCTBO 3a M3cnensaHe, creumanuanpaHu
oTcekaTenu 3a nyckaHe u pasgensHe Ha AeTannute, camoTedeH Mara3nH cebupaTten
W aBTOMaTM4yHa CUCTEMa 3a BpblUaHe Ha u3cnensaHuTe AeTannv B 3axpaHBalus
OyHKep 3a nocneaBsall UMKbA. M3cnegBaHusATa LWe ce u3BbpLlUiaT ype3 pearnHo
cb3gageH 3a uenta npototmn Ha CAMC c nnocku uunuHapudHn getanmnu. e ce
aHanuaupa dopmaTa Ha pasnpefeneHne 1 Buaa Ha KpuBara, KoATo Le Ce MOmMy4u.

Dimitrov S., I. Tenchev, D. Dobrilov and V. Uzunov, Design of a
B6 SYSTEM for Controlling an Automatic Hydraulic Station Powered by
Photovoltaic Energy, 2023 15th Electrical Engineering Faculty
Conference (BUIEF), Varna, Bulgaria, 2023, pp. 1-5,

doi: 10.1109/BulEF59783.2023.10406260.

Design of a SYSTEM for controlling an automatic hydraulic
station powered by photovoltaic energy

Slav Dimitrov, lvan Tenchev, Daniel Dobrilov, Valeri Uzunov

The object of this work is the automatic control of a hydraulic station powered by
photovoltaic energy. The system is composed of two modules with a power of 15
[kW] working together or separately depending on the energy produced.
Programmable logic controllers for controlling the high-tech installation and
instruments for measuring and controlling the energy are implemented in the system.
The innovative system is controlled and monitored by a "SCADA" system allowing
data recording and archiving.

Ipoextupane Ha CUCTEMA 3a ynpasJieHUe Ha aBTOMATUYHA
XU/IPABJNYHA CTAHIIMSA 3aXPaHeHa ¢ GOTOBOJITAMYHA EHEPIUsl

Cnae [umumpos, WeaH TeHnuyes, [aHuen [obpunos, Banepu Y3yHos, Jltoomun
Kupunos

O6eKkT Ha HacToswaTa pa3paboTka e aBTOMaTU4YHO ynpasBfieHMe Ha XuAapasBfiMyHa
CTaHUMs, 3axpaHeHa OT (poTtoBonTamyHa eHeprus. CucremaTa e msrpageHa ot gga
mMoAayrna ¢ mowHocT no 15[kW] paboTtelwm 3aegHo unm no oTaenHo B 3aBUCMMOCT OT
npounsseneHarta eHeprus. KbMm cuctemara ca BHEAPEHU NMPOrpamMmmpyemMm NormyYecku
KOHTpONepu 3a ynpaBfeHWe Ha BMCOKO-TEXHONOMMYHATa MHCTanaumst U ypegu 3a
N3MepBaHe N KOHTPOS Ha eHeprusita. lHOBaTMBHaTa cuctemara ce ynpaensiea U
Habntogasa oT “SCADA” cuctema nossonssalla 3anmc 1 apxmB Ha OaHHWU.
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Dimitrov S., I. Tenchev, D. Dobrilov and V. Uzunov, Residual
B7 Overvoltage Protection 59N Study of Settings Across Leading
Protection Relay Manufactures, 2023 15th Electrical Engineering
Faculty Conference (BUIEF), Varna, Bulgaria, 2023, pp. 1-7,

doi: 10.1109/BUlEF59783.2023.10406237.

Residual overvoltage protection 59N Study of settings across leading
protection relay manufactures

Lyudmil Kirilov, Daniel Dobrilov, Samet Omar, Adelin Antonov, Slav Dimitrov

This paper presents a study focusing on the settings for residual overvoltage
protection 59N within distribution networks MV and transmission networks HV. The
research examines the practices employed by the leading relay protection
manufacturers-Siemens, ABB, and Schneider Electric. The study delves into the
principles underlying the operation of the 59N function and investigates the various
methodologies utilized by these manufacturers to determine the zero-sequence
voltage value.

3awmTa oT ocTaTbyHM npeHanpexeHus 59N NpoyyuBaHe Ha HACTPOUKUTE Ha
BOAeLWM NPOM3BOAUTENN HA 3aLUUTHMU peneTa

Jlroomun Kupunos, QaHuen [Jobpunos, Camem Omap, AdennuH AHmMoHos, Cras
Lumumpos

B HacToswarta ctatna e npeacrtaBeHo npoyysaHe, POKYCMPaHO BbPXY HACTPOMKUTE
3a 3awmTa OT ocTaTbuyHM npeHanpexeHus S9N B pasnpegenutenHn mpexun MV um
npeHocHn mpexun HV. B nscneaBaHeTo ce pasrnexgaTr npakTukute, npunaraHu ot
BOoJELNTE MNpou3BOAUTENN Ha penenHn 3awmTtn - Siemens, ABB un Schneider
Electric. NpoyyBaHeTo ce 3agbnboyaBa B NpuHUMNUTE, 3anerHanu B pabortata Ha
dyHkumata S9N, u wuscnegBa pasnuYHUTE METOAMKW, W3NON3BaHM OT Te3un
npov3BOAMTENM 3a onpefensHe Ha CTOMHOCTTA Ha HanpeXeHueto C Hynesa
nocrnenoBaTesnHOCT.

Dimitrova R., S. Dimitrov, S. Nikolov, A. Lazarova, DESIGN AND
B8 PROGRAMMING OF A CUTTING NOZZLE IN AN AUTOMATED
SEEDING, WATERING AND CHEMICAL TREATMENT SYSTEM,
International Scientific Conference on Computer Science (COMSCI),
Sozopol, Bulgaria, 2023,

DOI: 10.1109/COMSCI59259.2023.10315810..

Design and Programming of a Cutting Nozzle in an Automated Seeding,
Watering and Chemical Treatment System
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Reneta Krasimirova Dimitrova, Slav Boyanov Dimitrov, Stilian Nikolov Nikolov, Anna-
Maria lvanova Lazarova

The aim of this development is to design a new nozzle or work tool to join the "tools"
module in an automated seeding, watering and chemical treatment system. In
addition, to develop the electrical and programming part of the new tool to be
integrated into the electrical and programming part of the automated system. The
mechatronic system thus created allows the automation of the processes of sowing,
watering, chemical treatment and cutting in greenhouse farms.

MpoekTupaHe U NnporpammpaHe Ha HaKPanHUK 3a psizaHe B aBTOMaTU3npaHa
cucTemMa 3a ceeHe, NofiMBaHe U XMMU4Yecka obpaboTtka

PeHema Kpacumuposa [Jumumposa, Cnae bosiHos [Jumumpos, CmunusH Hukosos
Hukornos, AHHa-Mapusi eaHosa Jlasapoega

LlentTa Ha HacToswaTa paspaboTka e ga ce MpoeKTMpa HOB HaKpavHWK UMW olue
paboTeH WHCTPYMEHT, KOWTO Oa Ce NPUCbEOUHW KbM MOAYN ,MHCTPYMEHTU® B
aBTOMaTU3MpaHa cucTema 3a ceeHe, NoniMBaHe N xmMmmnyecka obpabotka. CbLLo Taka
Aa ce pa3paboTu enekTpmyecka 1 NporpamMmHa 4YacT Ha HOBUS MHCTPYMEHT, KOUTO Aa
ce uvHTerpypaTr B eflekTpuyeckata W nporpamMHa 4YacT Ha aBToMaTusupaHaTa
cuctema. Taka cb3gageHaTa MexaTpOHHa cucTema Mo3BosisiBa aBTOMaTuU3npaHeTo
Ha npouecute Ha CceeHe, [MoOnvMBaHe, Xxumuyecka obpaboTka W psA3aHe B
OpaHXXepUnHU CTOMaHCTBA.

Dimitrov S. , D. Totev, S. Nikolov, R. Dimitrova, DESIGN OF
B9 COMPOST PRODUCTION SYSTEM POWERED BY GREEN
ENERGY SOURCES, 2022, Scopus, 14th Electrical Engineering
Faculty Conference, BUIEF 2022, Conference Proceedings, Code
186442, ISBN: 978-166549026-9,

DOI: 10.1109/BUlEF56479.2022.10020204.

Design of compost production system powered by green energy sources
Slav Dimitrov, Dimitar Totev, Stiliyan Nikolov, Reneta Dimitrova

The purpose of this paper is design of automatic compost production system
powered by green energy sources. Special control algorithm and program code are
developed for implementation in the system. SCADA system is used for supervisory
control and diagnostics which allows automation and optimization of the process.

Cnas Jumumpos, Qumumsp Tomes, CmunusaH Hukonos, PeHema [Jumumposa,

OGekT Ha HacTosiaTa pa3paboTka e NpoekTpaHe Ha aBToMaTM3npaHa cucTema 3a
NPOM3BOACTBO HA KOMMOCT, 3axpaHBaHa OT W3TOYHMLM Ha 3€erieHa EHeprus.
PaspaboTeHn ca cneuwanuavpaH anroputbm 3a ynpaBreHne u nporpamMeH Koa 3a
HEroBOTO WMMMEMEHTMPAHE B cucTeMaTta. 3a HabnogeHne u AOMarHoCTUKa Ha
cuctemata ce usnonsea SCADA cuctema, koeTo Mo3BonsiBa Aa ce OonTuMmampa u
aBTOMaTu3upa HenHata pabora.
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Dimitrov S., L. Dimitrov, R. Dimitrova, S.Nikolov, EXAMINATION OF
B10 THE PROCESS OF AUTOMATED CLOSURE OF CONTAINERS
WITH SCREW CAPS, International Conference on Information
Technologies ICIT-2019: Information and Communication Technologies
for Industry and Research, 7-8.02.2019, Saratov, Russia, Springer
International Publishing, DOI 10.1007/978-3-030-12072-6_41, ISBN
9783030120726 (online), 9783030120719 (print), pp. (502-514)..

Examination of the Process of AutomatedHClosure of Containers with Screw
Caps

Slav Dimitrov, Lubomir Dimitrov, Reneta Dimitrova,
Stelian Nikolov

A test-rig for the study of the parameters of the process of automated closing of
containers with screw caps is designed and realized. The purpose of the developed
test-rig is to study and manage the parameters of the process of automated closure
of screw caps. The aim of the experiment is to create a regression model of the
process of automated closure of screw caps, which takes into account the influence
of certain factors.

Cnae [Qumumpos, Jlrn6omup Jumumpos, PeHema [Jumumpoea, CmunusH Hukonos

I'IpoeKTMpaH n peann3npaH € cteHa 3a uacrieaiBaHe Ha napameTpuTte Ha rnpoueca Ha
aBTOMaTnU3npaHo 3aTBapsAHE Ha CbaoOBE C BUHTOBU KaNa4dku. Ll,enTa Ha
paspa60TeHMﬂ CTeHO € Oa u3crneaesaTt U ynpaslidBaT napamMeTpute Ha rnpoueca Ha
aBTOMaTU3NpPaHO 3aTBapAHE Ha BMHTOBU Kala4ku. Ll,enTa Ha eKkcrnepmMmeHTa € ga ce
cb3goage perpecnoHeH mopgesqt Ha rnpoueca Ha aBTOMaTu3npaHoO 3aTBapsAHe Ha
BUHTOBM Kana4yku, KONTO OTYMTa BIIUSHNETO Ha onpepnenexHn (*)aKTopVI.
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3. NYBNUKALUN N3BbH PABHOCTOMHUTE HA XABUNTUTALIMOHEH
TPYA

3.1.HayyHu nybnukauma B Hay4yHU U3faHusi, KOUTO ca pechepupaHu un
MHOEKCMPaAaHU B CBETOBHOM3BECTHM ©6a3Mm M[AaHHM C HayyHa
nHdopmaums

3.1.1. XapakTepucTuMka Ha Ny6nukauuute B Hay4YHU M3OaHUA, KOUTO
ca pedepupaHM U MHAEKCMPaHU B CBETOBHOU3BECTHU 6asu
OaHHU C Hay4yHa UHdopmauumsa

BI' 3a yuyactne B KOHKypca ca npeactaBeHn 4 HaydYHu nybnukaumm, pedepupann
N MHOEKCMpPaHM B CBETOBHOM3BECTHM 6a3n gaHHM ¢ Hay4dHa nHdopmaumsa. Te ca B
cneagHuTe obnacTtu:

> [poekTupaHe n uscneaBaHe Ha po60TH C NapanenHa KWUHeMaTuka
My6nukauum [[7.1]

Mybnukauna [7.1] npegnara mMeTogoriorMss  3a  MNpoOeKTUpaHe  Ha
HUCKOCTOMHOCTHU poBOTU C napanenHa knHematuka. MeTtoponorvsita pasrnexga
METOAM, Pas3fMYHN OT Kracudeckute, KOUTO Ce M3Mon3BaT Npuv NPOEKTUPaHETO Ha
TakmBa poboTK KaTo AaBa npernes Ha Bb3MOXHOCTUTE Ha cbBpemeHHuTe CAD/CAE
cuctemun. To3n Nnoaxon € MHOro BaXKeH nopagu orpaHuyeHns puHaHCOB pecypc 3a
NpoeKkTupaHe W MNPOM3BOLACTBO Ha HUCKOCTOMHOCTHM poboTM C napanenHa
knHemaTtuka. [pegnoxeHata MeTogonorMss MoXe [[a MOCNYyXXM KaTo OCHOBa 3a
onpefensiHe Ha OCHOBHWUTE CTbIKW, U3BbPLUBAHW MPU MNPOEKTUpaHe Ha poboTu C
napanenHa kmHematuka. PaspaboTreHata MeToqonorus e TectBaHa 3a NpoekTupaHe
Ha HUCKOCTOMHOCTEH pobOT € napanenHa KMHeMaTuhka, C TOYHOCT Ha NO3ULVNOHUPaHe
10,1 mm. AHanum3upaHu ca pesyntatute OT npunaraHeTo Ha npegrnoxeHaTa
mMeToauka.

> MopgepHu3auma Ha yCTPOMCTBA, CUCTEMM U NpoOLIeCU 3a ynpaBreHue

My6nukauun [7.2]

My6bnukauma [[7.2] npeanara OCHOBHUTE MAEW WU MPUHUMUMN HA KOHLUENUuN
WMHayctpusa 4.0“ n e pedmHMpaH OCHOBEH HAbOP OT TEXHUYECKU, OPraHN3aLMOHHN U
MKOHOMMYECKM MEPKKN, KOUTO TpsibBa Aa ce cnenBaT B nNpoLeca Ha MogepHM3aumns Ha
CbLLECTBYBALLNTE CUCTEMWU 3a ynpaBrieHME, 3a Ada W3NbHAT M3MCKBaHWATA Ha
KoHuenuuaTa. MogepHM3aumsaTa B NOBEYETO Criyvan Ce HyXXaae OT NepcoHanunanpaH
noaxod, OCBEH C MPeasIoXEHUTE CTbMKM B HAKOM OT CrnyyauTe ca Heobxogumm
AONBAHUTENHN CTBMKN Nopaaun cneumdukaTa Ha Tekywara cuctema.

> TMporpamupaHe 1 ynpaBneHue Ha aBTOMaTU3MpPaHN MeXaTPOHHMU
yCTPOMCTBA, CACTEMU U POOOTH
» [y6bnukauwn ['7.3,7,4]
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My6nukauna [[7.3] npegnara aBTOMatM3MpaHe Ha HSAKOM OT AeWHOCTUTe,
N3BBbPLUBAHM B OPaHXEPUNHUTE CTOMAHCTBA NpU OTrMNexaaHe Ha pasnuyHu KynTypu.
3a Ja ce NOCTUrHe nocTaBeHaTa Len ca NpoekTupaHu Mogynu, KOUTo aBTOMaTUYHO
M3NbIHABAT BBL3NOXEHUTE UM  (yHKuMW. 3a pewaBaHe Ha 3ajayata B
aBTOMaTU3MpaHaTa cuctemMa ca NPOEKTMpaHu 4eTupu mMoayna - mogyn "paboTHa
30Ha", mogy”n "MHCTpyMeHTU", moayn "cknag" n moayn "3axpaHBaHe un ynpasrieHune".

My6nukauna [I.4], pasrnexaga n3non3sBaHeTo Ha aauTUBHU TexHorormm 3a 3D
NpuHTMpPaHe npu un3paboTBaHETO Ha MexaTpOHHM npoaykTn. [dageHn ca HoBwM
noaxogu, KOMTO MoraTt a ce M3noni3saTt npu NpoeKTUpaHeTo U NPOU3BOACTBOTO Ha
MexXaTPOHHU MpPOAYKTU, B pe3ynTaT Ha W3MNON3BaHETO Ha Te3n TEXHOMOMu.
OcHOBHUTE NpeauMcTBa, KOUTO MU3MON3BaHETO Ha TexHonorumte 3a 3D npuHTUpaHe
NpefoCTaBAT Ha KOHCTPYKTOPUTE Ha MexaTpOHHUM NPOAYKTU ca: OrMpOCTEHO
okabensBaH n crnobsiBaHe; AWPEKTHO BrpaxgaHe Ha efieKTPOHHUM KOMMOHEHTU U
Bb3MOXHOCT 3a W3MON3BaHe B KOHCTPYKUUUTE Ha KOMMOHEHTU MpuTexasBalln
pasnu4yHM CBONCTBA B pasnu4Hu 30HWU. N3cneaBaHO e BNUAHMETO Ha OpueHTauusaTa,
Ha u3paboTBaHuTe geTawmnu, nNo Bpeme Ha 3D npuHTMpPaAHETO, C M3MON3BaHe Ha
Fused Deposition Modeling (FDM) TtexHonornsa. Pesyntatute OT W3BbPLUEHOTO
n3cnegBaHe nokasaTt, Ye OpuMeHTauusTa Ha getamnurte npu m3paboTBaHEToO UM C
N3NoN3BaHeTo Ha TexHonormmTe 3a 3D NnpuHTMpaHe oka3Ba CbLLECTBEHO BIUSIHNE HA
NPOOBbIMKNTESNTHOCTTA Ha npoueca 1 pa3xoda Ha usnonssaHute matepuanu. N36opsT
Ha onTMMariHa opueHTauus, 3a BCekn uapaboTBaH vpe3 TexHonorusata Ha FDM 3D
NPUHTUPaHe geTann MoXxe a Hamann HeobxoAMMOTO 3a uenita Bpeme [0 2 MbTu, a
pa3xofa Ha maTepuanu ¢ okono 1,5 NbTun.

EN 4 scientific publications, refereed and indexed in world-renowned databases of
scientific information, were submitted for the application. They are in the following
fields:

> Programming and control of automated mechatronic devices,
systems and robots
Publications [I".1]

Publication [[7.1] proposes a methodology for designing low-cost robots with
parallel kinematics. The methodology discusses methods other than the classical
ones used in the design of such robots, giving an overview of the capabilities of
modern CAD/CAE systems. This approach is very important due to the limited
financial resources to design and manufacture low cost robots with parallel
kinematics. The proposed methodology can serve as a basis for defining the basic
steps performed in the design of robots with parallel kinematics. The developed
methodology has been tested for the design of a low cost robot with parallel
kinematics, with a positioning accuracy of 0.1 mm. The results of the application of
the proposed methodology are analyzed.

» Modernization of control devices, systems and processes
Publications [I.2]
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Publication [I'7.2] proposes the basic ideas and principles of the Industry 4.0
concept and defines a core set of technical, organisational and economic measures
to be followed in the process of modernising existing management systems to meet
the requirements of the concept. The modernisation in most cases needs a
customised approach, besides the proposed steps in some cases additional steps
are needed due to the specificity of the current system.

» Programming and control of automated mechatronic devices, systems
and robots
Publications [I".3]

Publication [I'7.3] proposes to implement automation of some of the activities
carried out in greenhouse farms when growing different crops. In order to achieve the
stated objective, modules have been designed that automatically perform the
assigned functions. To solve the problem, four modules are designed in the
automated system, i.e. "work area" module, "tools" module, "storage" module and
"power and control" module.

Publications [I".4]

Publication [[7.4] proposes the development of a 3D printing system. The
developed installation is intended to be a 3 axis system working in all coordinates.
The 3D printing technology, allows for a new freedom in the developed structures,
and allows the fabrication of products of very complex shape and even of those that
cannot be produced by traditional techniques.

3.1.2. Pe3roMeTa Ha OBLMrapcCKku M aHrNMMACKM Ha nybnukauyuute B
Hay4YHU u34aHUA, KOUTO ca pedepupaHM U UHOEKCUpaHU B
CBETOBHOM3BECTHM 6a3n faHHU C Hay4YHa nHdopmauma

Dimitrova R., S. Nikolov, S. Tsolov, S. Dimitrov, Methodology for
r7.1 designing low-cost robots with parallel kinemat-ics, Open Access, IOP
Publishing Ltd, 2025, Eng. Res. Express 7 (2025) 015214

DOI: 10.1088/2631-8695/ada5a8

Methodology for designing low-cost robots with parallel kinematics
Reneta Dimitrova, Stelian Nikolov, Stanislav Tsolov, Slav Dimitrov,

In this paper, a methodology for the design of low-cost robots with parallel kinematics
is proposed, involving ten stages. The methodology offers an alternative to the
classic methods used in the design of robots with parallel kinematics, taking into
account the capabilites of modernCAD/CAE systems, which is of particular
importance due to the limited financial resources for designing and manufacturing
low-cost robots with parallel kinematics. The main classical methods used in the
design of robots with parallel kinematics are described, at the individual stages of the
proposed methodology and the possibilities for accelerated solving of the relevant
tasks with the use ofCAD/CAE systems. Recommendations are given for the
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methods and means used at each of the proposed stages. The proposed
methodology can serve as a basis for defining the main steps performed when
designing robots with parallel kinematics. The developed methodology has been
tested for the design of a low-cost robot with parallel kinematics, with a positioning
accuracy of+0.1 mm. The results of the application of the proposed methodology
have been analyzed.

MeToauka 3a npoeKkTUpaHe Ha HUCKOCTOMHOCTHU POGOTU C NaparnernHa
KMHeMaTuKa

Pernema Jumumposa , CmunusiH Hukonos, CmaHucnas Ljonos, Cnas Jumumpos

B Tasu cratmua e npeanoxeHa MeToAMKa 3a MPOEKTUpaHe Ha HUCKOCTOMHOCTHU
poboTn C napanenHa KMHeMaTtuka, BKIoYBawa gecet etana. MetoamkaTta npeanara
anTepHaTMBa Ha Knacuyeckute mMeToam, U3Non3BaHu Npu NPoOeKTMpaHeTo Ha poboTu
C napanernHa KMHemaTuka, OTYMTanKn Bb3MOXHOCTUTE Ha cbBpeMeHHnTe CAD/CAE
CMCTEMM, KOETO € OT 0COBEHO 3HaYeHMe Nopaan orpaHnyYeHnst pMHaAHCOB pecypc 3a
NpOeKTMpaHe ” MNPOM3BOACTBO HA HWUCKOCTOMHOCTHWM poboTM € napanenHa
knHemaTuka. OnmMcaHM ca OCHOBHMTE KMACMYEecKM MeToaW, W3Non3BaHu npu
NPOEKTUPaHeTO Ha poboTW C napanenHa KMHEMaTuKa, Ha OTAenHuTe eTanu oT
npegnaraHata MeToAauka U Bb3MOXXHOCTUTE 3a YCKOPEHO peLlaBaHe Ha CbOTBETHUTE
3agaym ¢ nsnonasaHeto Ha CAD/CAE cuctemun. [lageHu ca npenopbku 3a MeToguTe
W cpeacTBaTa, M3MNOM3BaHW Ha BCEKM OT npeanoxeHuTe etanu. lNMpeanoxeHaTa
MeToaMKa MOXe [a MOCMYXW KaTo OCHOBAa 3a onpefensiHe Ha OCHOBHUTE CTBLIKW,
M3BbPLUBAHM MpU MNpoeKkTMpaHe Ha poboTM C napanenHa KuHeMaTuka.
PaspaboTteHaTta meToavka e anpobupaHa 3a npoeKkTMpaHe Ha HUCKOCTOMHOCTEH
poboT C napanenHa KuHemaTuka, C TOYHOCT Ha nos3uvumoHumpaHe = 0,1 mm.
AHanuaupaHu ca pesynrtaTtute oT NpunaraHeTo Ha NpeaioxeHara MeToauka.

Totev D., R. Dimitrova, S. Dimitrov, MAIN STEPS IN THE PROCESS
r7.2 OF UPGRADE OF EXISTING SYSTEMS FOR AUTOMATION AND
CONTROL OF INDUSTRIAL AND MANUFACTURING PROCESSES
IN ORDER TO FULFILL THE REQUIREMENTS OF THE CONCEPT
"INDUSTRY 4.0", EEPES 2023, AIP Conf. Proc. 3063,

Main Steps in the Process of Upgrade of Existing Systems for Automation and
Control of Industrial and Manufacturing Processes in Order to Fulfill the
Requirements of the Concept "Industry 4.0"

Dimitar Totev, Reneta Dimitrova, Slav Dimitrov

Nowadays a significant share of the manufacturing and industrial processes is
automated by classic control systems that need to be upgraded in order to meet the
new requirements for digitalization and optimization. In this paper are reviewed the
main ideas and principles of the concept “Industry 4.0” and is defined a basic set of
technical, organizational and economic measures to be followed in the process of the
upgrade of existing control systems to fulfill the requirements of the concept. Due to
the fact that the upgrade in most of the cases needs customized approach, all
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proposed steps need to be reviewed as a minimum required and in some of the
cases some additional steps might be needed due to the current system specifics.

OCHOBHM CTBIKM B Npoueca Ha HaarpaxaaHe Ha CblecTByBalyM CUCTEMU 3a
aBTOMaTU3auusa U ynpasrieHMe Ha NPOMULUIIEHU U NPOU3BOACTBEHU NpoLlecu ¢
uen usnbfiHEHWe Ha U3UCKBaHUSATa Ha KOHuenuusaTa ,,Uuayctpusa 4.0

Ldumumbp Tomes, PeHema [Jumumposa, Cnae Jumumpos

B Haww OHM 3HauuTenHa YacTt OT NPOU3BOACTBEHUTE U MHAOYCTPUanHu npouecu ca
aBTOMaTU3UPaAHN C KMacuMyeckn CUCTEMW 3a ynpasrieHue, KouTto TpsibBa ga 6baat
HagrpageHn, 3a [a OTroBOPAT Ha HOBUTE W3WCKBaHUSA 3a Ourutanusaums wm
onTumusaumsa. B Tasm crtatmsa ca pasrnegaHn OCHOBHUTE mMaen U NpUHUMNM Ha
KoHuenuuaTta ,MHayctpmsa 4.0 n1 e aeduHUpaH OCHOBEH Habop OT TEeXHUYECKW,
OpraHn3aunoHHN U MKOHOMMYECKN MepKK, KOMTo TpsbBa fa ce cnegpaTt B npoueca
Ha HagrpaxgaHe Ha CblUeCTByBaluMTe CUCTEMM 3a ynpaBreHue, 3a Aa U3NbIHAT
n3ncKkBaHMATa Ha KoHuenuusaTta. lNMopaau dakTa, 4Ye HaarpaxgaHeTo B MOBEYeTO
cnyyam ce HyXgae OT nepcoHanuanpaH noaxoAd, BCUYKN NpeanoXeHn CTbNKn TpsibBa
Aa 6vaaTt npernegaHM Kato MUMHUMYM, @ B HSAKOM OT cClnyyauTe MOXe da ca
Heob6xo4MMM OOMBAHUTENHM CTBIKW Nopaaun cneundumnkata Ha TekylaTta cuctema.

Dimitrova R., S. Nikolov, S. Dimitrov, A. Lazarova, DESIGN OF AN
r7.3 AUTOMATED SYSTEM FOR SOWING, WATERING AND CHEMICAL
TREATMENT, EEPES 2023, AIP Conf. Proc. 3063, 060009 (2024)
https://doi.org/10.1063/5.0195835

Design of an Automated System for Sowing, Watering and Chemical Treatment
Reneta Dimitrova, Stiliyan Nikolov, Slav Dimitrov,Anna-Maria Lazarova

The objective of this work is to constructively design an automated sowing, watering
and chemical treatment system whereby labour costs, processing time, water,
materials and consumables are reduced. It will allow to integrate and automate the
processes of sowing, watering and chemical treatment in greenhouse farms. It will
find application in agriculture and farming, serving to automate some of the activities
carried out in greenhouse farms when growing different crops. In order to achieve
this goal, modules will be designed in a digital environment that will automatically
perform their assigned functions. To solve the task, four modules will be designed in
the automated system - "work area" module, "tools" module, "store" module and
"power and control" module. A conceptual design will be made for the specific task at
hand, using an existing methodology. The optimal option for the automated system
will be selected. A 3D model will be developed for each of the modules, including all
structural units. A generic 3D model of the automated system for sowing, watering
and chemical treatment will also be developed. 2D documentation will also be
developed, which will be used to create a prototype of the newly designed automated
system.
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NMpoekTMpaHe Ha aBTOMaTU3MpaHa cUCTEMa 3a CeeHe, NosiMBaHe U XMMUYHa
obpaboTka

Pernema Jumumposa , CmunusH Hukonos, Cnae [Jumumpos, AHHa-Mapusi
Jlazapoea

Llenta Ha Ta3n paboTta e ga ce npoekTupa aBToMaTtuaupaHa cuctema 3a ceutba,
NnosiMBaHe U XMMUYECKO TpeTMpaHe, yYpe3 KOSATO pas3xoauTe 3a Tpyad, BpeMeTo 3a
obpaboTka, BogaTa, MatepmanuTe U KOHcymaTtmeuTe ga 6baaTt HamaneHu. Toea e
No3BONKM Ada ce MHTerpypaT u aBToMaTmMsmpaT npouecute Ha ceutba, nonmBaHe U
XUMUYECKO TpeTupaHe B opaHxepunHute depmn. Cucrtemata LwWwe Hamepu
NPUIIOXXEHNWE B CEeriCKOTO CTOMaHCTBO U (PepMepcTBOTO, KaTo LUe CRyXu 3a
aBTOMaTU3NPaHE Ha HAKOW OT AEeNHOCTUTE, W3BLPLUBAHM B OpaHXEpPUMHUTE
CTONaHCTBa Npu OTINEeXA4aHe Ha pasnuyHu KynTypu. 3a ga ce nocTurHe Ttasu Len, B
uncpoBa cpeda uwe Oboart nNpoekTUMpaHu MoAynM KOUTO aBTOMAaTUYHO Lie
M3NbMHABA BbL3NOXEHUTE WM  (QyHKUMM. 3a pewaBaHe Ha 3agadata B
aBTOMaTU3MpaHaTa cuctema uwe ObaaT NPOoeKTMpaHU 4YeTupu mogyna - MOAYI
"paboTHa 30Ha", mMoayn "MHCTpyMeHTW", moayn “"cknag" n mogyn "3axpaHBaHe U
ynpaBneHune". 3a KoHKpeTHaTa 3ajada we 6bae u3paboTeH MAeeH NpoeKkT Mo
cbulecTByBalWa wMetoamka. LUe 6baoe wu3bpaH onTMManHUAT BapuaHT  3a
aBTOMaTuanpaHata cuctema. e 6bae paspaboteH 3D mogen n 2D gokymeHTaums
Ha aBTOMaTu3upaHaTa cuctema 3a centba, NoNMBaHE U XMMWUYECKO TpeTupaHe. Te
e ce u3non3ear 3a Cb3gaBaHE Ha MNPOTOTUN Ha HOBOMPOEKTUpaHaTa
aBTOMaTmM3npaHa cuctema.

Nikolov S., R. Dimitrova, S. Dimitrov, Using of 3D Printing
r7.4 Technologies in the Manufacture of Mechatronic Products, 13th
National Conference with International Participation (ELECTRONICA)
2022, 19 - 20 May 2022, Proceedings 2021, Conference paper,
DOI:10.1109/ELECTRONICA55578.2022,
DOI:10.1109/ELECTRONICA5S5578.2022.9874404, September 2022

Using of 3D Printing Technologies in the Manufacture of Mechatronic Products
Stiliyan Nikolov, Reneta Dimitrova, Slav Dimitrov

The successful implementation of the new technologies requires their connection
with the production goals of the companies and the practices and technologies used
by them. The advantages that these technologies provide to the designers of
mechatronic products are indicated. The influence of the orientation of the
manufactured products in 3D printing, using the technology of deposition of molten
material, on the need to add supporting material and the duration of the
manufacturing process has been determined.
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M3MNON3BAHE HA TEXHOJIOIMA 3A 3D NMPUHTUPAHE MNMPU
nPON3BOACTBOTO HA MEXATPOHHU U3OENUA

CmunusH Hukonos, PeHema [Jumumposa, Crnae Jumumpos

YcnelwHoTo BHeapsiBaHe Ha HOBUTE TEXHONOIMMWU, U3NCKBa TAXHOTO CBbp3BaHe C
NPOM3BOACTBEHUTE LEnM Ha UPMUTE U U3MNOM3BaHUTE OT THAX MNPaKTUKN U
TexHonormm B HacToswarta paboTa ca pasrneaaHM OCHOBHUTE o06ractu Ha
NPUNOXeHNe Ha TexHonormute 3a uspaboTrBaHe 4pe3 3D npuHTUMpaHe npwu
NPOM3BOACTBO Ha MexaTpoHHU u3genus. [NocoyeHn ca npegumcTeaTta, KOUTO Te3un
TEXHONMOMMM  MPEeAoCTaBAT Ha  KOHCTPYKTOPUTE Ha  MEeXaTpPoHHM  M3Oenus.
OnpegeneHo e BMUAHUETO, KOETO OpueHTauusTa Ha u3paboTBaHUTe u3genus npu
3D npuHTUpaHe C M3Mon3BaHe Ha TEeXHOMOornsiTa Ha OoTnaraHe Ha pa3sToneH
mMaTepuan okasea, Bbpxy HeobxoaumocTTa oT gobaBsHe Ha nogabpkalw, maTepuan
N NPOABIPKUTENHOCTTA Ha npoLeca Ha n3paboTeaHe.

3.2 Hay4yHu ny6nukaumm B HepedepMpaHu Hay4yHU U3[AHUA C HaAy4HO
peueH3upaHe

3.2.1. XapaKktepucTMKa Ha Hay4yHuTe nyo6nukauum B HepedepupaHu
Hay4yHu U3gaHusi C Hay4YyHo peLleH3npaHe

BI' 3a yyactMe B KOHKypca ca npeactaBeHu 23 HaydyHu nybnvkauuu, B
HepedpepypaHn Hay4yHW uM3OaHUs C HayyHO peueH3upaHe. Te ca B cnegHuTe
obnactu:

> [poekTupaHe n nporpaMmmpaHe Ha aBTOMaTU3npPaHN MeEXaTPOHHU
yCTPOMCTBA U CUCTEMM

My6nukauun [8.1], [8.2], [8.7], [F8.8], [[8.10], [[8.11], [[8.12], [F8.13], [8.14],
[[8.18], [8.19], [8.20], [I'8.21]

My6nukauun [8.1], [8.2], [8.7], [8.8], [8.10], [8.11], [8.12], [[8.13],
[F8.14], [I8.18], [8.19], [8.20] n [[8.21] ca cBbp3aHM C MPOEKTMPAHETO Ha
cneumnanuaMpaHn MexaTpoHHu cuctemun. B nybnukauma [[8.1], e cb3ganeH
crneuvanusMpaH nporpaMeH Ko M Bu3yanusauus Ha CblLUeCTByBalla MexaTpOHHa
cuctemMa. 3a NpoToTUNa e cb3ganeHa U BHegpeHa enekTpuyecka cuctema. Llenta e
Aa ce NOoCTUrHe mno-rongma TOYHOCT WM npousBogmTenHoct. [lybnukaums [8.2]
npencrass u3cneaBaHe Ha U3genusa no Kputepuu, 3agageHn oT NpomsBoauTen KaTo
ce oTaensT HerogHute getannu. Llenta Ha pa3spaboTkata e HamansBaHe Ha Gpaka.
B nybnukaumm [8.7] n [8.8] npeacTtaBAT npoekTupaHe Ha chneuynanumsnpaHa
aBTOMaTu3npaHa mexatpoHHa cuctema (CAMC) 3a uscnegBaHe Ha ,KpvBaTa Ha
[[ayc” € nNnoCKM UWMAWHOPWUYHW OeTannuv, U3BbPLUEHO B gurMtanHa cpeja C
M3non3BaHe Ha CblyecTByBalla MeToAMKa 3a MNpoeKkTUupaHe Ha crneynanmsanpaHu
MexXaTPOHHU ycTponcTBa n cuctemun. Cob3gageH e nporpaMmeH Kop 3a aBTOMaTUYHO
yrnpasrieHne Ha cuctemarta. [ybnukauum [18.10], [8.11], [[8.12], [8.13] n [[8.14]
ca CBbp3aHM C HOBOMPOEKTMPAH aBTOMAaTM3MpaH CTeHA4 3a oTnevyaTtBaHe Ha
BpannoBo nNnMcMoO BBPXY TbHKM MeTanHu MNoBbPXHOCTU. MakcumanHata paboTHa
nnow, Ha cteHaa e A5. Pa3paboTeH e HUCKOCTOMHOCTEH aBTOMaTM3MpaH CTeH[ 3a
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nscneaBaHe Ha npouecute no wu3paboTka Ha enemMeHTU OT TbHKM MeTanHu
NOBBbPXHOCTM 3a Hespdawmn. B nybnukaumsa [[8.18] e cb3gageHo cneumanuanpaHo
MEexXaTpOHHO YCTPOWCTBO 3a OTpsA3BaHe Ha ekobpukeTn. Cb3gageHa € MexaHudHa
YacT Ha MHOBALMOHHOTO YCTPOMCTBO M ca paspaboteHn 2D n 3D mopenu. Kbm
KOHUenuuaTa e cb3gajeHa W nporpaMHa cpefja, CBbp3aHa C HoOpMUTE U
ctaHgapTtuTe 3a 6esonacHoct. lNMybnukauna [8.19] e cBbp3aHa C uacnegBaHe Ha
npoueca Ha aBToOMaTU3NPaHO 3aTBapsiHE Ha CbOBEe C BUHTOBW Kanayku. 3a uenute
Ha wu3cnegBaHeTo e paspaboTeH cneuwanuampaH cteHg. B paspaboTtkata ca
pasrrnefaHn OCHOBHUTE akTopu, BNuMAewM Ha npoueca W ca npensuaeHu
MHOXEeCTBO  AOMbIIHUTENHM napameTpu. W3cnegBaHo e BAUSAHMETO  Ha
NPOABIMKUTENHOCTTA Ha NpunaraHnsa BbPTALL MOMEHT Mpu 3aTBapsiHe Ha BYyTUnKU ¢
BUHTOBW Kanaudku. NMybnukaumn [[8.20] n [8.21] npeactaBaT meToanTe CBbpP3aHu C
nakeTupawmte cuctemu. M3bpaHu ca cneumanmsmpaHm CUCTEMN U 3BEHA, CBBbP3aHU
C nakeTupaHeTo Ha TpbbHM Mebenu. BHeapeHn ca BUCOKOCKOPOCTHU MalUMHKU U ca
paspaboTeHn cneunanuanmpaHn moaynu 3a Tax. Cb3gageH e KoHuenTyaneH mogen
3a paboTta ¢ pasnu4yHM No rofieMmnHa n goopma geTamnnu.

> W3nonsBaHe Ha CbLBPEMEHHM TEXHONIOTUM U MPOMULUIIEHN pPo6oTM B
npousBoACTBEHUTE NpoLecu

My6nukaumm [I'8.5], ['8.6], [8.9], [I8.16], [[8.17], [I8.23],

Mybnukaumna [[8.5] npencraBs NpoekTMpaHe M nporpaMmpaHe Ha LecTKpak
Xxo6u poboT. 3a enekTpuyeckata cuctema ca U3nosi3BaHu CepBO ABUraTenn ¢ BUCOKa
TOYHOCT Ha NO3MUMOHMPaHe 1 BUCOKa CKOPOCT. KbM cneunanmampaHus anroputbm €
pa3paboTeHa 1 CUHXPOHU3aUUSA Ha KpakaTa, 3a Ja ce NOCTUrHe NaBHO ABMXeHue. B
nybnukauua [[8.6] e npoektTMpaH u nporpamMmmpaH HUCKOCTOMHOCTEH po6oT,
npegHasHayeH 3a npemectBaHe Ha feTannu. Cuctemata Mma Bb3MOXHOCT [a ce
Nno3nUMOHMpPa B MHOXECTBO TOYKM B nNpeaBapuUTenHO 3ajafeHa KoopAuHaTHa
cuctema. NMos3mumMoHMpaHeTo ce M3BbpPLUBA Ype3 CEH30PU N Ce HacTpomBa PbYHO OT
onepatop. Cucremarta usssbpLuBa ,Pick and place” onepaumn. B nybnukaums [8.9]
ca pasrnegaHu TUMOBKM NoxsaTu 3a paboTa B OnacHM 3a YOBEKaA MPOM3BOACTBEHMU
cpean. JedunHnpaHn ca OCHOBHMTE MPEeaMMCTBA, KOUTO OCUrypsiBaT MPOMULLIIEHU
poboTM Npu aBTOMaTU3NPaHE Ha Te3n npoussoacTea. Nybnukaumm [[8.16] n [8.16]
npeacraBsaT COTYEPHOTO MoLenupaHe W WHXeHepeH aHanm3 Ha poboTn ¢
XnbpunaHo 3aaBmkBaHe. HanpaBeHn ca MHXEeHEepPHU n3cnenBaHus Ha MobuneH pobor
C XubpuaHo 3aaBukBaHe. M3cnegBaHusTa ca U3BbPLUEHW B uudpoBa cpefa no
CblUecTByBalla MeToauKka 3a NPOEKTMpPaHe Ha crneuuanHy MexaTpoHHW YCTpoMCTBa
n cuctemun. B nybnukauma [8.23] e paspaboTeHa chneumnanusvMpaHa nporpamHa
cucTemMa 3a WHTerpupaHe Ha genta poboT, KOWTO urpae wax. M3anonssaHu ca
MHOXECTBO OMONMOTEKM 3a U3BLPLUBAHE HA CUHXPOHU3UPAHUTE OBWXEHUS U 3a
nrpoBmus Kog. HanpaeeH e aHanu3 3a NO3MLMOHMPAHETO N ABMXKEHNATa B cMcTemaTa.

> YnpaBneHne Ha aBTOMaTU3MpaHM nNpouecu B  AUCKPETHOTO
NpPou3BOACTBO

My6nukauun [8.3], [[8.4], [[8.15], [[8.22],

My6nukauna [8.3] uma 3a uen ga cb3gage enekTpu4ecko U MporpamMHo
yrpaBsrieHMe Ha cuctemMa 3a aepaumsa Ha oTnagHu Bogu. 3a nocTuraHe Ha uenTta e
HanpaBeH aHanuM3 Ha BxogHaTa W u3xogHaTa Boga. Cb3gageHa e cuctema 3a
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HaculiaHe Ha oTnagHaTa Boda C KMCIopoa v e pa3paboTeHa nporpamHa foruka 3a
npocnegssaHe n apxvme Ha npoueca. lNybnukauusa [8.4] pasrnexaga npuHUMna Ha
paboTa Ha cuctema 3a pasgpobsiBaHe Ha Cyxu nognpasku. N3BbpLUEHNS aHanu3 Ha
noaobHn cnuctemMu Nokassa, Ye BpeMeTo 3a pasgpobsBaHe Ha NOANpPaBKUTE € MHOro
No-rofidMo, aKko pexelmsi HOX € camMo B eOHO noroXeHwe. KbM cuctemata e
WHTErpMpaH MexaHu3bM 3a NpemMecTBaHe Ha Hoxa, KoeTo nogobpssa pabotata Ha
cuctemata. [lybnukauma [8.15] npeactaBs HoBOCb3gageHa TeEXHoONormsa 3a
npouM3BOACTBO Ha komnocT. Cb3gageHa e aBToMatuM3MpaHa cuctema 3a
NPOM3BOACTBO Ha KOMMOCT, Ype3 nporpamvpaHe n paspaboTBaHe Ha eneKkTpu4ecKko
yrnpaBrieHue 3a yCKOpeHue Ha npoLeca 3a NpoM3BOACTBO HA KOMMOCT B KynTMBUpaHa
cpeapa. NMybnukauna [8.22] npeacraesa npuHumMna Ha paboTta Ha o6eMHM go3aTopu ¢
HacTpoWka Ha pJosvpawusa MexaHusbM. PaspaboTeHuaT nporpameH kon [fasa
Bb3MOXHOCT 3a nNpeuusHo [03upaHe CrhpsaMO M3UCKBaHUATA Ha  W3MNO0S3BaHUSA
NpoaykT.  MHOXeCTBOTO  U3NbAHUTENHW  MexaHu3Mu  no3BonsBaTt  ronsma
Npon3BOAMTENHOCT 1 paboTa Ha cuctemaTa.

EN 23 scientific publications were submitted for the competition, in non-
refereed scientific journals with scientific peer review. They are in the following fields:

» Design and programming of automated mechatronic devices and
systems

Publications [8.1], ['8.2], [I'8.7], [I'8.8], ['8.10], [8.11], [I'8.12], ['8.13], [['8.14],
[r8.18], [I'8.19], [8.20], [8.21]

Publications [8.1], [[8.2], [8.7], [8.8], [8.10], [8.11], [[8.12], [[8.13],
[8.14], [8.18], [8.19], [['8.20] and [8.21] Publications are related to the design of
specialized mechatronic systems. In publication [[8.1], specialized program code
and visualization of an existing mechatronic system is created. For the prototype, an
electrical system was created and implemented. The goal is to achieve greater
accuracy and performance. Publication [I'8.2] presents an examination of products
according to criteria set by the manufacturer by separating unsuitable parts. The aim
of the development is to reduce scrap. Publications [I8.7] and [8.8] present the
design of a specialised automated mechatronic system (SAMS) for "Gaussian curve"
testing with flat cylindrical parts, performed in a digital environment using an existing
design methodology for specialised mechatronic devices and systems. Programming
code for automatic control of the system was created. Publications [8.10], [8.11],
[8.12], [8.13] and [8.14] are related to a newly designed automated stand for
Braille printing on thin metal surfaces. The maximum working area of the stand is A5.
A low-cost automated stand has been developed to investigate the processes of
fabricating items from thin metal surfaces for the blind. In publication [[8.18], a
specialised mechatronic device for cutting eco-briquettes was developed. A
mechanical part of the innovative device was created and 2D and 3D models were
developed. A programming environment related to safety norms and standards has
also been created for the concept. Publication [8.19] is related to the study of the
process of automated closure of screw cap containers. For the purpose of the study
a specialized bench was developed. In the development the main factors influencing
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the process are considered and many additional parameters are provided. The
influence of the duration of the applied torque during the closure of screw-capped
bottles is investigated. Publications ['8.20] and [8.21] present methods related to
packaging systems. Specialized systems and units related to the packaging of
tubular furniture are selected. High-speed machines are implemented and
specialised modules for them are developed. A conceptual model was created for
handling different size and shape parts.

> Application of advanced technologies and industrial robots in
production processes

Publications [I'8.5], [[8.6], [['8.9], [[8.16], [[8.17], [['8.23]

Publication [I'8.5] presents the design and programming of a six-legged hobby
robot. Servo motors with high positioning accuracy and high speed are used for the
electrical system. Leg synchronization was also developed to the specialized
algorithm to achieve smooth motion. In publication [[8.6], a low cost robot was
designed and programmed to move workpieces. The system has the ability to
position itself at multiple points in a predefined coordinate system. The positioning is
performed by sensors and manually adjusted by an operator. The system performs
"pick and place" operations. Publication [8.9] discusses typical techniques for
working in hazardous to human production environments. The main advantages that
industrial robots provide in automating these industries are defined. Publications
[(8.16] and [I8.16] present the software modelling and engineering analysis of
hybrid drive robots. Engineering studies of a mobile robot with a hybrid drive are
made. The studies were performed in a numerical environment using an existing
methodology for the design of special mechatronic devices and systems. In
publication [8.23], a dedicated software system was developed to integrate a delta
robot that plays chess. Multiple libraries were used to perform the synchronized
movements and for the game code. An analysis is made for the positioning and
movements in the system.

» Control of automated processes in discrete manufacturing

Publications [I'8.3], ['8.4], [['8.15], ['8.22]

Publication [I'8.3] aims to create an electrical and program control of a wastewater
aeration system. In order to achieve the results, an analysis of the input and output
water was performed. A system for oxygen saturation of the wastewater was
designed and program logic was developed to track and archive the process.
Publication [I'8.4] discusses the working principle of a dry spice crushing system.
The analysis performed on similar systems shows that the shredding time of the
spices is much longer if the cutting knife is only in one position. A knife repositioning
mechanism is integrated into the system, which improves the performance of the
system. Publication [[8.15] presents a newly developed technology for compost
production. An automated compost production system was created by programming
and developing an electrical control to accelerate the compost production process in
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a cultivated environment. Publication [8.22] presents the working principle of
volumetric dosers with tuning of the dosing mechanism. The developed programming
code enables precise dosing according to the requirements of the product used. The
multiple actuators allow for high system performance and operation.

3.2.2. Pe3lometa Ha OBNrapCkM M aHIMMUCKM Ha Hay4YHUTe
nyonukauum B HepedepupaHm Hay4YHU U3gaHus ¢ Hay4HO peLieH3upaHe

OumuTtpoB C., MPOEKTUPAHE HA CUCTEMA 3A
rs.1 ABTOMATU3SNPAHO TMPOM3BOOCTBO HA METAITHW ,BUTTIAY,
CnucaHne ,ABTOMatmM3auusi Ha  OUCKPETHOTO  MPOU3BOACTBO’,
6p.7/okTomBpun 2024 r., ISSN: 2682-9584, (86-90).

HAUMO

NMPOEKTUPAHE HA CUCTEMA 3A ABTOMATU3UPAHO NPON3BOACTBO HA
METAJIIHWU ,,BUTrNnN“

Cnas [umumpos

Llenta Ha HacTosiwaTa pa3paboTka € ga ce Cb3gade enekTpU4ecko U NporpamHo
ynpaBneHune, KOeTo a ce BHeApu B cMCTeMa 3a aBTOMaTU3npaHo Npou3BoACTBO Ha
meTanHu ,burnn“. 3a nocturaHe Ha uenta we ce usbepar noaxoadwmTe crnopen
3aroXeHUTe napaMmeTpu Ha cuctemarta CTPYKTYPHU KOMMOHEHTU U Le ce NpoeKkTmpa
n paspaboTn enekTpuyecka cxema Ha cBbp3BaHe. Llle ce pa3paboTn aBTOMaTU4YHO
ynpaBneHue, 4ypes3 cb3fgaBaHe Ha cneuvanuanpaH nporpameH Ko v Buayanusauus
Ha aBTOMaTu3MpaHaTa cUcTemMa 3a pasnuyHn dopmu n orbBkn. Cuctemarta uwe
OCbLUECTBSABA ABE OCHOBHU ABWXEHUS - NOogaBaHe M OrbBaHe. Te Le ce peanuanpaTt
NnocpeacTBOM CEPBO ABUraTenu 3a no-6sbLp30 U No-TOYHO NO3ULMOHUPAHE.

DESIGN OF A SYSTEM FOR AUTOMATED PRODUCTION OF METAL "BEAGLES"
Slav Dimitrov

The purpose of the current development is to create an electrical and program
control to be implemented in a system for the automated production of metal
"Beagles". In order to achieve the goal, the appropriate structural components will be
selected according to the set parameters of the system and an electrical connection
diagram will be designed and developed. Automatic control will be developed by
creating specialized program code and visualization of the automated system for
various shapes and bends. The system will perform two main movements - feed and
bend. They will be implemented using servo motors for faster and more accurate
positioning.
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Oumutpos C., NPOEKTUPAHE HA ABTOMATU3NPAHA CUCTEMA
rg.2 3A N3MNMUTBAHE HA N'YMEHUW PEMBUW, Cnncanue ,ABTomatmnsauus
Ha AWCKPETHOTO npou3BoacTBO”, 6p.7/oktomBpu 2024 r., ISSN: 2682-
9584, (80-85).

HAUUAO

NMPOEKTUPAHE HA ABTOMATU3UPAHA CUCTEMA 3A U3MMUTBAHE HA
NYMEHU PEMBLN

Cnas [umumpos

Llenta Ha HacToswaTa pa3paboTka e ga ce cb3gane aBTomMaTusMpaHa cuctema 3a
N3NUTBaAHE W TECTOBE HA FYMEHW PEMbLW, KAKTO WM M3creaBaHe Ha uenoctta u
3gpaBuHaTa MM. 3a MocTUraHe Ha UenTa We ce u3bepaT noaxoaswmuTe crnopen
3anoXXeHnTe napameTpu Ha cucTtemarta CTPYKTYPHU KOMMOHEHTU U e ce NpoekTupa
N pas3paboTn enekTpuyecka cxema Ha cBbp3BaHe. Llle ce paspaboTu aBTOMaTUYHO
ynpaeneHue, Ypes cb3faBaHe Ha creuuanusvpaH nporpamMeH kog 1 Busyanusaums
Ha aBTOMaTu3MpaHaTa cucTema. ABToMaTuaMpaHaTa cucTemMa uma 3a uen aa
HanpaBu U3crneaBaHUs Ha PEMBbYHN eNEMEHTU, YPe3 XMOPaBNYHO obTAraHe.

DESIGN OF AN AUTOMATED RUBBER BELT TESTING SYSTEM
Slav Dimitrov

The purpose of the present development is to create an automated system for testing
and testing rubber belts, as well as examining their integrity and strength. In order to
achieve the goal, the appropriate structural components will be selected according to
the set parameters of the system and an electrical connection diagram will be
designed and developed. Automatic control will be developed by creating specialized
program code and visualization of the automated system. The automated system
aims to perform tests on belt elements, by means of hydraulic tension.

Oumutpos C., MPOEKTUPAHE HA ABTOMATU3NPAHA CUCTEMA
rs.3 3A AEPAUMA HA OTNAAHW BOOW, CnucaHme ,ABTOoMatmMsauus Ha
ANCKPETHOTO npoun3BoacTeo”, 6p.7/oktomepu 2024 r., ISSN: 2682-
9584, (75-79).

HALUMAO

NMPOEKTUPAHE HA ABTOMATU3NPAHA CUCTEMA 3A AEPALIUA HA
OTNAAHU BOAMU

Cnaes Jumumpos

Llenta Ha HacToswarta paspaboTka e Ja ce Cb3fade enekTPUYecko U NporpamHo
ynpaBsrieH/e Ha cucTema 3a aepauusa Ha otnagHu Boau. Cuctemarta e cHabaeHa c
Bb3OyXOBO4 3a OCblUecTBABaHe Ha Bb3gylleH noTok. [porpamupaHeTo W
yrnpaBreHNeTo Ha eneKkTPUYEeCKUTE KOMMOHEHTH LLie Ce M3BbPLUM B gUruTanHa cpeaa,
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CbC cneuunanm3npaHm nporpamMmHun npoayktu, wu3non3saHn B wUHAOYCTpUarnHaTta
aBToOMaTn3auung.

DESIGN OF AUTOMATED WASTEWATER AERATION SYSTEM
Slav Dimitrov

The purpose of the present development is to create electrical and program control of
a wastewater aeration system. The system is equipped with an air duct for air flow.
The programming and management of electrical components will be done in a digital
environment, with specialized software products used in industrial automation.

OuwmutpoB C., b. baxdeBaHoB, [l. Totes, NPOEKTUPAHE HA
rs.4 ENEKTPUYECKO YINPABJIEHWE, TNHEBMATWUYHA CUCTEMA WU
NMPOrPAMEH KOO 3A CUCTEMA 3A PA3OPOBABAHE HA CYXU
NOAOMNMPABKKM, XXXIII MHTK ,AQM — 2024”, Cosonon, 27.06 -
30.06.2024 r., CnucaHne ,ABTOMaTM3auusi Ha OUCKPETHOTO
npouna3soacTeo”, 6p.6/tonun 2024 r., ISSN: 2682-9584, (143-147).
HAUMAO

NMPOEKTUPAHE HA EJIEKTPUYECKO YMNPABJIEHUE, MTHEBMATUYHA
CUCTEMA U NPOIrPAMEH KO 3A CUCTEMA 3A PA3[POBABAHE HA CYXU
NnoAnPABKU

Cnae Jumumpos

Llenta Ha HacTosiwata paspaboTka e ga ce npoekTupa chneumnanuavpaHo
€NeKTPUYECKO  yrpaBreHve, MHeBMaTUYHa cucTeMa W ga ce paspabotu
HecTaHOaapTeH NporpaMeH Koj 3a MoAepHu3npaHe Ha cuctema 3a pasapobsiBaHe Ha
cyxu noanpasku. MogepHu3aLmsiTa Ha CblUecTByBalllaTa MexaHM4YHa cuctema Lie ce
M3BLPLUM, KATO Ce MpPOEeKTMpa HOBO €EfleKTPMYECKO YrpaBreHne, MexaHW4YHUTE
KOMMOHEHTM LWe ce 3aMeHsiT C MHEBMaTW4YHM U LWe ce [obaBu nporpammpyem
NOTNYECKM KOHTPOSEep.

DESIGN OF ELECTRICAL CONTROL, PNEUMATIC SYSTEM AND PROGRAM
CODE FOR SYSTEM CUTTING DRY SPICES

Slav Dimitrov

The aim of the present development is to design a specialized electrical control,
pneumatic system and develop a non-standard program code to upgrade a dry spice
shredding system. The modernization of the existing mechanical system will be done
by designing a new electrical control, replacing mechanical components with
pneumatic ones and adding a programmable logic controller.
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Ouvmuntposa P., OumutpoB C, XapxueB A., NMPOEKTUPAHE W
rg.5 MPOrPAMUPAHE HA WUECTKPAK XOBW POBOT, XXXIII MHTK Al
— 2024”, Cosonon, 27.06 — 30.06.2024 r., CnucaHue ,ABTOMaTU3aLUSA
Ha OMCKPeTHOTO npou3BoAacTBo”, 6p.6/tonn 2024 r., ISSN: 2682-9584,
(119-123).

HALUWA

NMPOEKTUPAHE U NMPOITPAMUPAHE HA LLECTKPAK XOBU POBOT
Cnae [Jumumpos

Llenta Ha HacToslaTa pa3paboTka € Oa ce NpoeKkTUpa M nporpammpa LLIeCTKpak
Xo6u po6oT. [lpoekTupaHeTo lie ce WU3BbPWKM B JAurMTanHa cpega, a
nporpamMvMpaHeTo Lie Ce M3BbpLUM 4Ype3 creuuanuavpaH codTyep, M3MNon3BaH B
nHagycTpuanHaTta aBTomMaTusauus, cnef u3bop Ha BCUYKM HEOBXOOUMU €NEKTPOHHU
KOMMOHEHTMW.

DESIGN AND PROGRAMMING OF A SIX-LEG HOBBY ROBOT
Slav Dimitrov

The aim of the present development is to design and program a six-legged hobby
robot. The design will be done in a digital environment and the programming will be
done through specialized software used in industrial automation after selecting all the
necessary electronic components.

OuwmuTtpos C., Bacunes [1., MNPOrPAMUPAHE HA PICK-AND-PLACE
8.6 YCTPOUCTBO 3A OTBEXOAHE HA CIrMOBEHWM EOVMHULN OT
ABTOMATUYHA NIMHUNA, XXXIIl MHTK ,AOMN — 2023”, Co3onon, 29.06
— 02.07.2023, CnucaHue ,ABTOMaTM3auMss Ha  OUCKPETHOTO
npounssoacTeo”, 6p.5/tonn 2023 r., ISSN: 2682-9584, (118-123).
HAUWMA

NMPOMPAMUPAHE HA ,PICK-AND-PLACE“ YCTOUCTBO 3A OTBEXOAHE HA
CrmMobEHU EAUHULIN OT ABTOMATUYHA NTMHUA

Cnae Jumumpos

Llenta Ha HacTOosiwarta paspaboTtka e pga ce nporpamupa ,Pick-and-place”
YCTPOWCTBO 3a OTBEXAaHe Ha crnobeHn eguHuum OoT aBTOMaTUYHA NMHMS.
MporpammpaHeTo Lie ce M3BbLPLIN B AUrMTanHa cpeaa.

PROGRAMMING A PICK-AND-PLACE DEVICE TO TAKE ASSEMBLED UNITS
FROM AN AUTOMATIC LINE

Slav Dimitrov
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The objective of the present development is to program a "Pick-and-place™ device for
removing assembled units from an automatic line. Programming will take place in a
digital environment.

C. Oumutpos, P. [OumutpoBa, b. baxyeBaHoB, A. Jlasaposa, W.
rs.7 Muues, C. Uonos, TPOEKTUPAHE HA EJNEKTPUYECKO
YMNPABJIEHME, NMHEBMATUYHA CUCTEMA W MPOIrPAMEH KO[
HA CMNEUMANNI3NPAHA MEXATPOHHA CNCTEMA 3A
MN3CNEOBAHE HA ,KPUBATA HA TAYCH, XXXII MHTK A0l — 2023,
Cosonon, 29.06 — 02.07.2023 r., Cnucanue ,ABTOMatu3aums Ha
ANCKPETHOTO npomn3BoacTeo”, 6p.5/tonn 2023 r., ISSN: 2682-9584,
(113-117).

HALUWA

NMPOEKTUPAHE HA EJIEKTPUYECKO YMNPABJIEHUE, MTHEBMATUYHA
CUCTEMA U NPOIrPAMEH KO HA CNELUMAINTU3UNPAHA MEXATPOHHA
CUCTEMA 3A U3CIIEOBAHE HA ,,KPUBATA HATAYC“

Cnae [Jumumpos

Llenta Ha HacToswaTa paspaboTka e fa ce npoekTupa enekTpu4ecko ynpasreHue,
nHeBMaTU4YHa cuctemMa M ga ce pas3paboTu nporpameH KoA 3a u3cregBaHe Ha
.KpmBata Ha [ayc® c nnocku uuvnuHgpuyHuM pgetamnu. [llpoekTupaHeTo WU
nporpaMmmMpaHeTo LLe Ce M3BBLPLUN B CieumanuampaHi NnporpamMmHm cpeau.

DESIGN OF ELECTRICAL CONTROL, PNEUMATIC SYSTEM AND PROGRAM
CODE OF A SPECIALIZED MECHATRONIC SYSTEM FOR THE RESEARCH OF
THE "GAUSS CURVE"

Slav Dimitrov

The aim of the current development is to design an electrical control, a pneumatic
system and to develop a program code to study the "Gauss curve" of flat cylindrical
parts. Design and programming will be done in specialized programming
environments.

C. OumntpoB, P. Oumutposa, b. baxuyeBaHoB, A. Jlasaposa, W.
rs.s Mwues, C. Uonos, TPOEKTUPAHE HA EJNEKTPUYECKO
YMNPABJIEHME, NMHEBMATUYHA CUCTEMA W MPOIrPAMEH KO[
HA CMNEUMANNINPAHA MEXATPOHHA CUCTEMA 3A
N3CNEOBAHE HA ,KPUBATA HA TAYCH, XXXIIl MHTK ,AQM — 2023”,
Cosonon, 29.06 — 02.07.2023 r., CnucaHne ,ABTOMaTM3aumsa Ha
ANCKPETHOTO npomn3BoacTBo”, 6p.5/torin 2023 r., ISSN: 2682-9584,
(113-117).

HAUWA

NMPOEKTUPAHE HA CNEUUWAITU3NPAHA MEXATPOHHA CUCTEMA 3A
N3CNEABAHE HA ,,KPUBATA HATAYC*
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Cnae JQumumpos

Llenta Ha HacTosiwaTa paspaboTka e pJda ce npoekTupa cneuvanuavpaHa
aBTOMaTuanpaHa mexatpoHHa cuctema (CAMC) 3a m3cnegBaHe Ha KpuBaTa Ha
[[ayc” ¢ nnockn uunuHapudHn pgetannun. [lpoekTupaHeTo LWe ce WU3BbpU B
AvrvtanHa cpeja C M3norisBaHe Ha CblUecTByBalla MeToAMKa 3a MpoekTUpaHe Ha
creymnanmampaHn MexaTpoHHU YCTPOWUCTBA U CUCTEMM.

DESIGN OF A SPECIALIZED MECHATRONIC SYSTEM FOR
"GAUSS CURVE" RESEARCH
Slav Dimitrov

The aim of the current development is to design a specialized automated
mechatronic system (CAMS) for studying the "Gaussian curve" with flat cylindrical
details. The design will be carried out in a digital environment using existing
methodology for the design of specialized mechatronic devices and systems.

BopsH Bnagmmupos, CrtunuaH Hwukonos, CnaB [OumuTpoB,
rs.o NMPUNOXEHME HA TMPOMUWIIEHN POBOTWM B OIMACHW 3A
YOBELWKOTO 3OPABE MPOU3BOACTBEHW CPEOWN, XXXI MHTK
AN — 20227, Cosonon, 29.06 — 02.07.2022 r., CnucaHue
,ABTOMaTM3aumnsa Ha OUCKPETHOTO npom3BoAacTBo”, 6p.4/tonim 2022 r.,
ISSN: 2682-9584, (94-98).

HALUWA

NMPUNOXEHWE HA MPOMULUNEHU POBOTU B ONACHU 3A HOBELUKOTO
3AOPABE NPOU3BOACTBEHU CPEOU

Cnae [Jumumpos

B ctaTuaTa ca pasrneaaHum OCHOBHUTE NPOM3BOACTBA C BUCOK PUCK 3a 34paBeTo Ha
oTAenHua paboTHWK. [eduHupaHu ca OCHOBHUTE MNpeauMCTBa, KOMTO OCUrypsisa
M3NOn3BaHeTo Ha MNPOMULUNEHNM poboTH, npu  pobOTU3NPAHOTO Ha  Tesn
npousBoacTBa.

APPLICATION OF INDUSTRIAL ROBOTS IN HAZARDOUS TO HUMAN HEALT
PRODUCTION ENVIRONMENT

Slav Dimitrov

The article examines the main industries with high risk to the health of the individual
worker. The main advantages provided by the use of industrial robots in the
robotization of these productions are defined.
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CnaB [OumutpoB, Cucak MapkocsH, Xpuctocdop  Paues,
rg.10 MHXXEHEPEH AHAJINS HA ABTOMATU3NPAH CTEHLO 3A
OTMNEYATBAHE HA BPAMNOBO NMNCMO, XXXI MHTK ,AQMN — 20227,
Cosonon, 29.06 — 02.07.2022 r., CnucaHne ,ABTOMatTmM3aumMsa Ha
ANCKPETHOTO npomn3BoacTeo”, Op.4/tonin 2022 r., ISSN: 2682-9584,
(243-247)

HALUWA

MHXXEHEPEH AHAJIN3 HA ABTOMATU3WUPAH CTEH[ 3A OTINEYATBAHE HA
BEPAWUNOBO MUCMO

Cnas [umumpos

C HacTosiLaTa cTaTtvs ce LUenu u3BbpllBaHe Ha UHXEHEPEH aHanM3 Ha NpoekTupaH
aBTOMaTM3UpaH CTeHA 3a OTrneyatBaHe Ha BpainoBo NMMCMO BbpXy enemMeHTU OT
TbHKM MeTanHM MOBBLPXHOCTU 3a He3psAwM notpebutenn. 3a M3NbrHEHWe Ha
noctaBeHata LUen € HeobxoouMmo [da ce HanpaBu cTaTMdeH aHanu3 Ha
CUMYyIauMoHeH Moaen B AMrntanHa cpefa npv pasnmyHu HaToBapBaHus.

3D MODELING OF AUTOMATED DEVICE FOR PRINTING BRAILLE LETTER
Slav Dimitrov

This article aims to develop a low-cost automated device for research on the
processes of making elements of thin metal surfaces for the blind users. To achieve
this goal, it is necessary to model the main elements and components of the newly
designed automated stand for printing Braille on thin metal surfaces in a digital
environment.

CnaB OumuTtpos, FanuH Pawkos, CrtaHucnas Llonos,
rs.11 NMPOrPAMMPAHE W YIMNPABNEHME HA ABTOMATU3WNPAH CTEHA
3A OTMNEYATBAHE HA BPAWNIOBO MUCMO, XXXI MHTK ,A0M —
2022”, Cosonon, 29.06 — 02.07.2022 r., CnucaHue ,ABTOMaTM3aLua Ha
ANCKPETHOTO npomn3BoacTeBo”, Op.4/torin 2022 r., ISSN: 2682-9584,
(179-183).

HAUWA

NMPOrPAMMUPAHE U YNPABJIEHUE HA ABTOMATU3UPAH CTEHA 3A
OTNEYATBAHE HA EPAUITIOBO NMUCMO

Cnae [Jumumpos

O6eKkT Ha HacTosiwaTa paspaboTka e HOBOMPOEKTMpaH aBTOMAaTM3MpaH CTEHA 3a
oTrnevyaTBaHe Ha bpannoBo NMUCMO BbPXY TbHKUM MeTanHW noBbpxHOCTW. LlenTa e
nporpammpaHe W yrnpaereHMe Ha aBTOMaTuM3MpaH CTeH 4pe3 Cb3gaBaHe Ha
crneuvanuavpaH Kog 3a ynpasneHue. 3a nocTuraHe Ha uUenTa e ce pa3paboTtu u
rpachmyHa cpefa 3a BbBeXaaHe Ha onpenerneH TekCT.
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PROGRAMING AND CONTROL OF AUTOMATIC STAND FOR PRINTING
BRAILLE

Slav Dimitrov

The object of the present development is a newly designed automated stand for
printing Braille on thin metal surfaces. The goal is to program and manage an
automated stand by creating a specialized control code. To achieve this goal, a
graphical environment for entering a certain text will be developed.

Cnae [OumuTpoB, KpucTtusiH BoHes, Mabpuena KoueBa,
rg.12 MN3PABOTBAHE HA MNMPOTOTWUIM HA ABTOMATU3NPAH CTEHO 3A
OTNEYATBAHE HA BPAMNOBO MMUCMO, XXXI MHTK ,AlN — 2022,
Cosonon, 29.06 — 02.07.2022 r., CnucaHune ,ABTOMatu3aumss Ha
ANCKPETHOTO nNpoun3eoacteo”, 6p.4/tonn 2022 r., ISSN: 2682-9584, (75-
78).

HALUWA

M3PABOTBAHE HA NPOTOTUIMN HA ABTOMATU3SUPAH CTEH[ 3A
OTNEYATBAHE HA EPAUITIOBO NMUCMO

Cnae Jumumpos

Lenta Ha HacTtosiwata paspaboTka e cb3gaBaHe Ha NPOTOTWM Ha MNPOEKTMPaH
HUCKOCTOMHOCTEH aBTOMaTU3upaH CTeH4 3a W3cnegBaHe Ha npouecute Mo
nspaboTka Ha enemMeHTU OT TbHKM MeTarHM MNOBbPXHOCTU 3a He3psAwm. 3a
M3NBbIHEHNE Ha NocTaBeHaTa Len e HeobXxoaumo fa ce pelwlaT criefHUTE OCHOBHMU
3afjaun: paspaboTBaHe Ha 2D KOHCTPYKTMBHA [OKYMEHTauusi; 3akynyBaHe Ha
CTaHOapTHM AeTannu; u3paboTBaHe Ha HecTaHAAPTHW AeTainu U crnobsiBaHe Ha
aBTOMAaTU3MpPaH CTEHA.

CHOOSING A MOVEMENT FOR AUTOMATED DEVICE FOR PRINTING BRAILLE
LETTER

Slav Dimitrov

This article presents drive selection and calculations for a newly designed automated
device for printing Braille on thin metal surfaces. The maximum working area is A5.
This article aims to develop a low-cost automated device for research on the
processes of making elements of thin metal surfaces for the blind.

OuwmuTtpos C., P. dumntposa, B. CtonmeHos, 3D MOLOEJIMPAHE HA
rs.13 ABTOMATU3NPAH CTEHAO 3A OTMEYATBAHE HA BPAWNOBO
MMCMO, XXXI MHTK ,AOlN — 2022”, Co3onon, 29.06 — 02.07.2022 r.,
CnucaHune ,ABTOMatmM3aumnsa Ha OMCKPETHOTO NPomn3BoACTBO”, 6p.4/tonn
2022 r., ISSN: 2682-9584, (238-242).

HAUWA

32




3D MOAEJNIUPAHE HA ABTOMATU3NPAH CTEHA 3A OTNEYATBAHE HA
BEPAWUNOBO MUCMO

Cnas [Qumumpos

C HacTosiLaTta ctaTus ce Luenv paspaboTBaHe Ha HUCKOCTOMHOCTEH aBTOMaTU3MpaH
CTeHA 3a u3crieBaHe Ha npouecute no n3paboTka Ha eneMeHTU OT TbHKU MeTarHu
MOBBPXHOCTM 3a He3psAlM noTpebutenun. 3a U3nNbfHEHMe Ha rnocTaBeHaTa Len e
HeobxogumMo Oa ce MoAenupaT  OCHOBHUTE  efNieMeHTM W Bb3nn  Ha
HOBOMPOEKTMPAHUSA aBTOMaTU3MpaH CTeHd 3a oTnevyaTtBaHe Ha Bpaiinoso nmcmo
BbPXY TbHKM MeTarnHu NOBbPXHOCTM B AUrMTanHa cpeaa.

3D MODELING OF AUTOMATED DEVICE FOR PRINTING BRAILLE LETTER
Slav Dimitrov

This article aims to develop a low-cost automated device for research on the
processes of making elements of thin metal surfaces for the blind users. To achieve
this goal, it is necessary to model the main elements and components of the newly
designed automated stand for printing Braille on thin metal surfaces in a digital
environment.

Oumutposa P., A. Benkos, C. Aumutpos, M3EOP HA 3ANBWXBAHE
r8.14 3A ABTOMATU3UPAH CTEHO 3A OTMNEYATBAHE HA BEPAMNOBO
MMCMO, XXXI MHTK , AN — 2022”, Co3onon, 29.06 — 02.07.2022 r.,
Cnucanue ,ABTOMaTM3aumMs Ha ONCKPETHOTO NPoOM3BOACTBO”, 6p.4/tonu
2022 r., ISSN: 2682-9584, (69-74).

HALUWA

N3B0OP HA 3SAOBUWXXBAHE 3A ABTOMATU3UPAH CTEHA 3A OTNEYATBAHE
HA BPAMNOBO NMUCMO

Cnas [umumpos

HactodwaTta ctatusa npeactaBa wm3bop M U3UYNCNEHUST Ha 3aaBUKBaHe 3a
HOBOMPOEKTUPAH aBTOMaTU3NPaH CTeHA 3a oTnevyaTBaHe Ha bpannoBo NMCMO BbPXY
TbHKM MeTanHuM NoBbpxHOCTU. MakcumanHaTta paboTtHa nnow e A5. C HacToswaTta
ctatnma ce uenu paspaboTBaHe Ha HUCKOCTOMHOCTEH aBTOMaTuM3MpaH CTeHA 3a
n3crnegBaHe Ha npouecute no u3paboTka Ha €enemMeHTM OT TbHKM MeTasnHu
NOBBPXHOCTU 3a HE3PALLN NOTpedbuTenu.

CHOOSING A MOVEMENT FOR AUTOMATED DEVICE FOR PRINTING BRAILLE
LETTER

Slav Dimitrov

This article presents drive selection and calculations for a newly designed automated
device for printing Braille on thin metal surfaces. The maximum working area is A5.
This article aims to develop a low-cost automated device for research on the
processes of making elements of thin metal surfaces for blind users.

33




C. Aunmurtpos, [. Totes, P. [Oumutpoa, MNPOIPAMUPAHE WU
rg.15 YMNPABJIEHUNE HA  ABTOMATU3MPAHA CUCTEMA 3A
NMPON3BOOCTBO HA KOMIMOCT XXX MHTK ,AOM - 20217,
Cosonon, 29.06 — 02.07.2021 r., CnucaHve ,ABTOMaTU3auMs Ha
ANCKPEeTHOTO npowunsBoacTeo”, 6p.3/toriv 2021 r., ISSN: 2682-9584,
(187-190).

HALUWA

NMPOrPAMMPAHE U YNPABJIEHUE HA ABTOMATU3NPAHA CUCTEMA 3A
NnPON3BOACTBO HA KOMMNOCT

Cnae [Jumumpos

O6ekT Ha HacTosllaTa pa3paboTka e HOBOCb3aaAeHa TEXHOMOrMs 3a NpPov3BOACTBO
Ha komnocT. Llenta e cb3gaBaHe Ha aBTOMaTuU3upaHa cucTtema 3a NPoM3BOACTBO Ha
KOMMOCT, Ype3 nporpaMmumpaHe U pas3paboTBaHe Ha enekTpUYecko ynpaslieHue 3a
yCKOpeHMe Ha npoLieca 3a NPoM3BOACTBO Ha KOMMOCT B KyNnTuMBMpaHa cpeaa.

AUTOMATED COMPOST SYSTEM PROGRAMMING AND MANAGEMENT
Slav Dimitrov

The object of this work is a newly developed technology for compost production. The
objective is to create an automated compost production system by programming and
developing an electrical control to accelerate the compost production process in a
cultivated environment.

S. Dimitrov, R. Dimitrova, T. Bankov, A. Banchev, S. Tsolov,
8.16 ENGINEERING RESEARCH A MOBILE ROBOT WITH HYBRID
DRIVE, XXX “ADP — 2021”, Sozopol, 29.06 — 02.07.2021, Magazine
“Automation of Discrete Production Engineering”, 3/ July 2021 r., ISSN:
2682-9584, (122-125).

HALUWA

WHXEHEPHU N3CNEABAHUA HA MOBUJIEH POBOT C XUBPUAHO
3AABUXBAHE

Cnas [umumpos

LlenTa Ha TOBa wu3cneaBaHe € WHXEHEPHO wu3crnegBaHe Ha MobuneH poboT ¢
XxnbpuaHo 3agBwxkBaHe. [MpoekTupaHeTo LWe ce M3BbpLUBa B AUrntTanHa cpega no
CblLleCTByBallla MeToOONorMmsa 3a MpOEeKTUpaHe Ha chneunanHu  MexXaTPOHHU
ycTponctBa n cuctemu. KombmHauusta oT Bb3ayx U OBWKEHMETO Ha 3emsTa ce
ovakBa ga 6baaTt 3HAaYUTENHO yBENnMYaBaly CNocobHOCTTa Ha NPOoeKTMpaHnsa poboT
Aa npeofonsea NpenaTcTBMS Npu OBWXEHWE MO CUITHO NpeceyveH TepeH n paboTa B
3aTBOPEHM NPOCTPAHCTBA.
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ENGINEERING RESEARCH A MOBILE ROBOT WITH HYBRID DRIVE
Slav Dimitrov

The purpose of this study is to engineering research a mobile robot with a hybrid
drive. The design will be performed in a digital environment using an existing
methodology for designing special mechatronic devices and systems. A combination
of air and ground motion is expected to be significantly augmenting the ability of the
designed robot to overcome obstacles when moving over highly rugged terrain and
operating in confined workspaces.

C. Ounmutpos, P. [dumutpoBa, T. baHkoB, A. ban4yeB, C. Llonos,
rs.17 NMPOEKTUPAHE HA MOBWIIEH POBOT C XWMBPMOHO
SAAOBMXKXBAHE, XXX MHTK ,AOM - 2021”, Cosonon, 29.06 -
02.07.2021 r., CnucaHne ,ABTOMatM3aumss Ha  OUCKPETHOTO
npounssoacTeo”, 6p.3/tonn 2021 r., ISSN: 2682-9584, (114-121).
HAUWMA

NMPOEKTUPAHE HA MOBWUJIEH POBOT C XMBPUOHO 3AO0BMXBAHE
Cnas [umumpos

Llenta Ha HacTosiwaTta pa3paboTka e aa ce npoekTupa mobuneH poboT ¢ xnbpmngHo
3aaBwkBaHe. [MpoekTMpaHeTo e ce U3BbPLUM B AUrMTanHa cpega ¢ u3nonssaHe Ha
CblUecTByBallla MeToauka 3a NPOEKTMpaHe Ha crneumanHy MexaTpoHHW YCTponcTBa
n cucremn. OyakBa ce KOMOWHMPaHETO Ha OBWXEHWETO MO Bb3ayx U 3ems, Aa
YyBENMYN CbLULECTBEHO Bb3MOXHOCTUTE Ha MNPOeKTMpaHust poboT ga npeoponsiea
NpensTCcTBUSA, NpU MNPUABMXKBAHE MO CUINTHO MpecevYeHn TepeHn u paboTa B
3aTBOPEHM NPOCTPAHCTBA.

DESIGN OF MOBILE ROBOT WITH HYBRID DRIVE
Slav Dimitrov

The purpose of this study is to design a mobile robot with a hybrid drive. The design
will be performed in a digital environment using an existing methodology for
designing special mechatronic devices and systems. The combination of air and
ground motion is expected to significantly increase the ability of the designed robot to
overcome obstacles when moving on heavily rugged terrain and working in confined
spaces.

Oumntpos C., 2020, WHOBATMBHO EJNEKTPOMEXAHWYHO
rs.18 YCTPOWUCTBO 3A PA3AHE HA EKOBPUKETW, XXIX MHTK ,AQMN —
2020”, CnmcaHue ,ABTOMaTU3auUMss Ha AUCKPETHOTO MNPOU3BOACTBO”,
6p.2/tonun 2020 r., ISSN: 2682-9584 c1p. 72-75

HAUWA
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WHOBATUBHO ENIEKTPOMEXAHUYHO YCTPOMNCTBO 3A PA3AHE HA
EKOBPUKETU

Cnae [Jumumpos

Llenta Ha HacTosiwaTta paspaboTka e ga Ce onuvwe YCTPOMCTBOTO, MpUHUMNIA Ha
pabortaTa, nporpaMmvpaHeTo n yrnpasrieHneTo Ha HOBOCb3aJeHo
enekTpomexaHnyHo yctponcteo (EMY) 3a pssaHe Ha ekobpukeTn, ocuUrypsiBanku
psA3aHe no npeaBapuTenHO 3agadeHo Terno, 3a KoeTo e NpuaobuT noneseH moaen.

INNOVATIVE ELECTROMECHANICAL DEVICE FOR CUTTING
ECOBRIQUETTES

Slav Dimitrov

The purpose of this study is to describe the device, the principle of operation,
programming and control of a newly created electromechanical device (EMD) for
cutting eco-briquettes, providing cutting to a predetermined weight, for which a utility
model has been obtained.

Dimitrova R., S. Nikolov, S. Dimitrov, MEASUREMENT OF THE
rg.19 CLOSING FORCE AT AUTOMATIC CLOSING BOTTLES WITH
SCREW CAPS, XXX International Scientific Symposium Metrology and
Metrology Assurance 2020, 7-11, September, Sozopol, Bulgaria pp.
(38-42).

HALUMAO

M3MEPBAHE CUJNTATA HA 3ATBAPAHE NPU ABTOMATU3SUPAHO
3ATBAPAHE HA BYTUITIKA C BUHTOBU KANMAYKHU

Cnas [umumpos

B cratusita e uscnegBaHo BRMSIHAETO Ha NPOABLIPKUTENHOCTTA Ha npunaraHust
BbpTSAL, MOMEHT npu 3aTBapsiHe Ha OyTUNKM C BUHTOBM Kamauyku, BbPXY
nonyyaeBaHaTa 3aTtBapsiya cuna. C um3nonsBaHe Ha crneunanuavmpaH CcTeH e
NpoBefeH eKkCnepyMMEeHT 3a M3MepBaHe Ha rofyyaBaHaTa npyv aBTOMaTU3MPaHOTO
3aTBapsiHe cuna. [ageHo e rpaduyHO npeacTaBsHe Ha  MornydeHuTe  OT
eKkcrnepuMeHTa pesyntaTi.

MEASUREMENT OF THE CLOSING FORCE AT AUTOMATIC CLOSING
BOTTLES WITH SCREW CAPS

Slav Dimitrov

The article explores the influence of the applied torque onto closing the bottles with
screw caps on the resulting closing force. By using a specialized stand, an
experiment was conducted to measure the force generated at the automated closing.
A graphical representation of the experiment's results is proposed.
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Panev P., Paneva M., Stoimenov N., Dimitrov S., INCREASING THE
.20 REABILITY AND PRODUCTIVITY OF A TUBULAR FURNITURE
PACKAGING OPERATION, Published by scientific technical union of
mechanical engineering “Industry 4.0”, ISSN (print) 2543-8582, 2020,
Vol. 5 (2020), Issue 4, pg(s) 167-169

HAUWA

NOBULWIABAHE HA HAOEXOHOCTTA U NMPOU3BOOUTENNTHOCTTA HA
OMNEPALUUA 3A ONAKOBAHE HA TPbBHU MEBEJIN

Cnas [umumpos

B HacTtoswarta cratma ce pasrnexga nporpaMmvpaHeTo U ynpasfeHWeTo Ha
MHOrOUMKNOBa neHToBa MaluvHa. [lpeacrtaBeHa € M enekTpudecka 4acT Ha
paspaboTkaTta. Cb3ganeH e nporpameH Koa Ha e3uka ,Ladder diagram“ n e onucaHa
BXOOHO-M3xoaHaTa gnarpama. ,Ladder diagram“ e e3uk 3a nporpammpaHe, cb3gageH
Aa Hanopobsiea paboTta ¢ enekTpuyecka cxema. lNopaam T03m hakt Ton nma ronsimo
npeanuMcTBO Npea Apyru e3vun 3a nporpaMmmpaHe, Tbil KaTo enekTpuyeckara fioruka
€ NnecHa u npocta 3a npeacraesHe. [loBeveTo OT nporpamuTe B obractra Ha
AUCKpeTHaTa aBToMaTu3auma ce cb3gaBaT Ha ,Ladder [Ouarpama“ nopagu
npocToTata Ha paboTa 1 necHata noaApbXKa.

INCREASING THE RELIABILITY AND PRODUCTIVITY OF A TUBULAR
FURNITURE PACKAGING OPERATION

Slav Dimitrov

This paper discusses the programming and control of a multi-cycle tape machine.
Part of the electrical equipment is also presented. The program code in the language
"Lader diagram" is selected and the input-output diagram is described. “Lader
diagram” is a programming language designed to resemble an electrical circuit. Due
to this fact, it has a great advantage over other programming languages, because
electrical logic is easy and simple to present. Most of the programs in discrete
automation are created on the "Lader Diagram" due to the simple operation and easy
maintenance. The description and the cyclical approach of each executive body and
automatic mode of operation are presented.

Panev P., S. Dimitrov, Inovative Technology For Increasing The
rg.21 Efficiency In Tubular Furniture Production Machine, 8-th International
Conference ICAT’2019, Bosnia and Herzegovina, E-ISBN:978-605-
68537-4-6, pp. 338-341.

HAUWAO

MHOBATUBHA TEXHOJOIusA 3A NOBULWWABAHE HA E®EKTUBHOCTTA HA
MALUUHATA 3A NPON3BOACTBO HA TP bBHU MEBEJIN
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Cnae JQumumpos

B npencraBenus poknag ce pasrnexgat sudyanmsaumsa un SCADA cuctema 3a
MallMHa 3a Npou3BOACTBO Ha TpbOHM Mebenu. MN3BbLPLIEHO € CUcTeEMaTUYHO
n3crneaBaHe Ha BWOOBETE KOMYHWMKaUMM M YCTPOWCTBA, CBbp3aHM C OCHOBHaTa
cuctema. lNpencraBeHa e cuctema 3a HabnogeHne Ha OCHOBHATa CUCTEMa ypes
oTAaneyeH OOCTbM, KaTo 3a uenTta € peanuaunpaH ,Yeb cbpBbp®. OcbluecTBeHa €
CMCTEMa 3a apxMBMpaHe Ha anapMeHn cbouTusa 1 TAXHOTO 3annceaHe. CuctemaTa e
n3non3BaHa 3a aBTOMaTMYHO U3MNpallaHe Ha enekTpoHHa nouwia B 3aBUCUMOCT OT
Heob6XoaMMOCTTa Ha OCHOBHUSA NogabpXkall, nepcoHarnn.

INNOVATIVE TECHNOLOGY FOR INCREASING THE EFFICIENCY IN TUBULAR
FURNITURE PRODUCTION MACHINE

Slav Dimitrov

In the presented paper a visualization and SCADA System for a Tapping Machine
are discussed. A systematic study of the types of communication and devices
associated with the primary system is accomplished. A system for observing a basic
system through remote access is presented, and a "Web server" is implemented for
this purpose. A system for archiving of alarm events and their recording is
accomplished. The system has been used to automatically send email depending on
the need of the main support staff.

OumutpoB C., porpamupaHe un ynpaeneHne Ha obemeH [Jo3aTop,
r8.22 XXVIII MHTK A0 - 2019”, Cosonon, 29.06 — 02.07.2019 r.,
Cnucanue ,ABTOMaTM3aums Ha ONCKPETHOTO NPoM3BOACTBO”, 6p.1/tonu
2019r., ISSN: 2682-9584, (280-285).

HAUWA

NMPOrPAMUPAHE U YNPABJIEHUE HA OBEMEH OJO3ATOP
Cnas [umumpos

B HacTosilwaTta crtatus ce pasrnexga nporpaMmvMpaHeTo U ynpaBneHneTo Ha obemeH
[03aTop C MHOXECTBO UMKNKN Ha paboTa. Llenta e ga ce paspabotn enekTpnyecko
yrnpaerneHne, NMHeBMaTM4yHa CXema W NporpameH Kog 3a pasnuyHuTe UMKNKM Ha
paboTa Ha obemeH gosaTop.

PROGRAMMING AND CONTROL OF A LOAD DISPENSER
Slav Dimitrov

This article discusses the programming and management of a multi-cycle Load
Dispenser. The aim is to break down electrical control, pneumatic circuit and
programcode for the various volumetric dispenser operating cycles.
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Oumutpos C., V. CtosHos, [. MeHues, MporpamupaHe 1 ynpaeneHve
rg.23 Ha aBTOMaTM3MpaH KoMmnnekc 3a urpa Ha wax, XXVIII MHTK ,AQMN —
20197, Cosonon, 29.06 — 02.07.2019 r., CnucaHue ,ABTOMaTM3aLlua Ha
ANCKPETHOTO npownsBoacTBo”, 6p.1/tonn 2019r., ISSN: 2682-9584,
(194-200).

HALUWA

NMPOrPAMMUPAHE U YNIPABIIEHUE HA ABTOMATU3UPAH KOMITJIEKC 3A
UIrPA HA LLAX

Cnae [Jumumpos

B HacTodwarta cratua ce pasrnexga nporpamupaHeto un ynpasneHueto Ha AK 3a
urpa Ha wax. Llenta e ga ce paspaboTtu nporpaMeH anropuTbM 1 NporpamMeH KoA 3a
KOpekTHa paboTa Ha HOBO npoekTupanms AK.

PROGRAMMING AND MANAGING AN AUTOMATED CHESS GAME COMPLEX
Slav Dimitrov

This article discusses the programming and management of the chess game AC.
The aim is to decrypt the programming algorithm and program code for the correct
operation of the newly designed AC.
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3.3 My6nukyBaHu rnaBu OT KONleKTUBHA MOHorpadums

3.3.1. XapaktepucTMka Ha nyONMKYBaHW rnaBM OT KOJIeKTUBHA
MoOHorpadus

BI' [lpencraBeHaTa 3a ydacTve B KOHKypca rnaBa OT KONeKTMBHa MoHorpadus e
B obnacTtTa Ha npoekTupaHe 1 ynpasrieHne Ha cneumanHm mexaTpoHHU YyCTpPonCTBa
n cuctemn [M9.1].

EN The chapter of collective monograph submitted for participation in the
competition is in the field of design and control of special mechatronic devices and
systems [M9.1].

3.3.2. Pe3omMeTa Ha ObNrapcku U aHrnmMACKN Ha NyoGnuKyBaHa rnaBsa
OT KOJleKTMBHa MOHorpadwms

Hukonos C. n konektns, KomnnekcHa aBTomaTnsaumsa Ha ANCKPETHOTO
ra.1 npounssoacTeo, (Maea 7 Quvmutposa P., C. AumuTtpos, MNpoekTnpaHe n
yrnpaBfieHne Ha cneunanHM MexaTpOHHM YCTPOMCTBA M CUCTEMMW,
cTp.98-116), nsgatencteo Ha TY Codwmsa, ISBN 978-619-167-153-3,
2020

MABA 7 TIPOEKTUPAHE U YINPABJIEHUE HA CNEUUWAINTHUA MEXATPOHHU
YCTPOUCTBA N CUCTEMMU

Penema [umumposa, Cnas Jumumpos

MexaTpoHHUTE YCTPOUCTBA U CUCTEMU UTPAST OCHOBHA pons npun edoekTnBHaTa
aBTOMaTM3aums Ha npouecute. Te gaBaT Bb3MOXHOCT KakTO 3a aBToMaTusnpaHe Ha
CbLUECTBYBALLUM MaLLUVMHM MU CbOPBXKEHUSA, Taka U 3a NpOeKTUpaHe Ha HOBU BUCOKO
aBTOMaTU3NPaHMU KOMIMMEKCH, KOUTO HEMPEKbCHATO Ce YCbBbpLIEHCTBAT U ce
paswmpaBaT TEXHUTE Bb3MOXHOCTU. HeoBXxoanMo e 3a BCeKn TeXHOMOrMYeH npouec
Aa ce oryeTaT crneuudukata U xapakTepHUTE W3UCKBaAHUS Ha NPOU3BOLCTBOTO.
CneumanHnte MexaTpOHHM YCTPOMCTBA M CUCTEMWU Ce npoekTupaT 3a pabota B
KOHKPETHM CneunduyHn yCroBms U ca NnpucnocobeHn 3a onpeneneH Bug onepaumn.
Te paboTaT nNo cTporo 3agageHa nporpama u M3nbiHABaT NpocTy onepaumn. Kato
CbLLO Taka npuTexasaT BCUYKM HEOOXOANMU N3NCKBAHUSA 3a Be30nacHOCT.

MpeanoxeHa e MpuMepHa Knacugukauus Ha crneuuanHute MexaTpPOHHU
YyCTPOWCTBA M CUCTEMU, B 3aBMCUMOCT OT creuudmkata Ha pabota. Cbllo Taka e
pa3paboTeHa MeToaMKa 3a TAXHOTO MPOEKTUPaHe C OCHOBHW eTanu U B3aMOBPb3KU.
MpennoxeHata MeToavka € pearnHo anpobupaHa 1 NpUnoXeHa B HAKOIKO NPUMOXHA
pa3paboTku. PasrmegaHn ca npoeKTMpPaHeTO W YMNpaBreHWeTo Ha cneuuarnHu
MeXaTPOHHM YCTPONCTBA U CUCTEMMU.
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CHAPTER 7 DESIGN AND CONTROL OF SPECIAL MECHATRONIC DEVICES
AND SYSTEMS

Reneta Dimitrova, Slav Dimitrov

Mechatronic devices and systems play a major role in effective process
automation. They enable the automation of existing machines and equipment, as well
as the design of new highly automated complexes, which are constantly being
improved and their capabilities expanded. It is necessary for each technological
process to take into account the specifics and characteristic requirements of
production. Special mechatronic devices and systems are designed to work in
specific specific conditions and are adapted for a specific type of operation. They
work according to a strictly set program and perform simple operations. By also
having all the necessary safety requirements.

An exemplary classification of special mechatronic devices and systems is
proposed, depending on the specifics of work. A methodology for their design with
main stages and interconnections has also been developed. The proposed
methodology has been actually tested and applied in several applied developments.
The design and control of special mechatronic devices and systems are considered.
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3.4 HayuyHu nyb6nukauumm B uspgaHua ¢ umnakt daktop (IF Ha Web of
Science) n/unu ¢ nmnakT paHr (SJR Ha Scopus)

3.4.1. XapaktepucTMka Ha Hay4yHUTe nyo6nukauMm B wu3faHuAa C
uMnakt dakrtop (IF Ha Web of Science) n/unu ¢ nmnakrt paHr
(SJR Ha Scopus)

BI' 3a y4acTve B KOHKypca ca npeactaBeHu 5 HayyHU nybnukauuu, B U3gaHus C
nmnakT cdaktop (IF Ha Web of Science) n/vunu ¢ umnakt panr (SJR Ha Scopus). ToBa
ca nybnukauum [B.2], [B.10], [I'7.1], [[7.2], [['7.3].

EN For participation in the competition, 5 scientific publications have been
submitted, in publications with an impact factor (IF on Web of Science) and/or with an
impact rank (SJR on Scopus). These are publications [B.2], [B.10], [[7.1], [[7.2],
[7.3].

42



4. NYBNUKYBAH YHUBEPCUTETCKHN YYEBHUK

4.1. XapakTepucTuKa Ha nybnunKkyBaH YHUBEPCUTETCKU Y4eOHUK

B  Yuyebnukot ,[TIPOEKTUPAHE U MOOEPHU3AUMA HA ABTOMATU3SNPAHN
MEXATPOHHU CUCTEMW 3A ONCKPETHW NMPOM3BOACTBEHW MPOLECU® e
npegHasHayeH OCHOBHO 3a CTyAeHTUTe OT cneuuanHoctu ,MalumHocTpoeHe” un
,MexatpoHuka® Ha OKC ,bakanaBbp® u cTygeHTMTe OT cneyuanHocTu
JMHayctpnanHa astomatmsauus®, ,MexatpoHHun cuctemn un ,MawmHocTpoeHe“ Ha
OKC ,Maructbp“. CbaobpxaHueto My e cbobpaseHO C maTepumana B yd4ebHuTe
nporpaMmu No AUCUMUNIIMHUTE, N3ydaBaHM OT TAX B CbOTBETHUTE CNeunanHoCTy.

EN The textbook "DESIGN AND MODERNIZATION OF AUTOMATED
MECHATRONIC SYSTEMS FOR DISCRETE PRODUCTION PROCESSES" is
intended mainly for the students of the "Mechanical Engineering" and "Mechatronics"
majors of the Bachelor's College of Engineering and the students of the "Industrial
Automation”, "Mechatronic Systems" and "Mechanical Engineering” majors of the
Master's College. Its content is aligned with the material in the curricula of the
disciplines studied by them in the respective majors.

4.2. Pe3lome Ha ObNrapCkM W aHrMUACKM Ha CbAbPXKAHMETO Ha
ny6nuKyBaH YHMBEPCUTETCKU Yy4EOHUK

Oumutpoa P., C. Hwukonos, C. [Oumutpos, [lpoektnpaHe u
E23.1 MOJEPHM3aLUMA Ha aBTOMATU3MPaHW MexXaTPOHHM cucTeMmm 3a
ANCKPETHM Npou3BOACTBeHU npouecun, Us3gatenctBo Ha CodptTpens,
ISBN 978-954-334-273-0, 2024.

NMPOEKTUPAHE U MOOAEPHU3ALUA HA ABTOMATU3UPAHU MEXATPOHHU
CUCTEMU 3A AUCKPETHU NPON3BOACTBEHMU NPOLIECU

Pernema Jumumposa, CmunusiH Hukonos, Cnas [Jumumpos

YyebHvKa e pasgeneH Ha OBe 4acTu, kaTo B MbpBa 4acT ce pasrnexga
npoekTnpaHeto Ha HoBu AMY un AMC, a BbB BTOpa 4acT - MOAEPHU3aALMATaA Ha
CbLleCTBYBalLM TakmBa. Pa3rnegaHn ca TeopeTuYHUTE OCHOBM Ha aBToMaTu3aumsita
Ha AONCKPETHOTO MPOU3BOACTBO M Ca MNpenfioKeHUW aBTOPCKM MEeToAn, METOOAMKU U
anropuMTMm 3a NpoekTupaHe n mogepHusaums Ha AMY n AMC.

CbobpxaHmeto Ha yyebHuMka e cbobpaseHo C y4ebHuTe nporpamu no
AncumnnnHuTe ,ABTOMaTM3auna Ha OUCKPETHOTO MPom3BOACTBO”, ,lpunoxeHne Ha
MEeXaTPOHHU CUCTEMW B OUCKPETHOTO NPOM3BOACTBOY, ,[1poekTupaHe n BHeapsiBaHe
Ha aBTOMATU3UPAHW MEXaTPOHHW KOMMIIEKCM B AUCKPETHOTO MpPOM3BOACTBO”,
‘KomnioTbpHo nporpammpaHe Ha CNC wmawuvHu w  npoMuwneHn poboTun”,
“lMpoekTpaHe Ha MHOBaATUBHU MeXaTPOHHM YCTPOMCTBA U cuctemun” u ,YnpasneHve
Ha MexaTPOHHWN YCTPOWCTBA U cUCTEMM®.
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DESIGN AND MODERNIZATION OF AUTOMATED MECHATRONIC SYSTEMS
FOR DISCRETE PRODUCTION PROCESSES

Reneta Dimitrova, Stiliyan Nikolov, Slav Dimitrov

The textbook is divided into two parts, with the first part considering the design
of new AMUs and AMS, and the second part - the modernization of existing ones.
The theoretical foundations of the automation of discrete production have been
examined and author's methods, methodologies and algorithms for the design and
modernization of AMU and AMS have been proposed.

The content of the textbook is aligned with the curricula of the disciplines
"Automation of discrete production”, "Application of mechatronic systems in discrete
production”, "Design and implementation of automated mechatronic complexes in
discrete production”, "Computer programming of CNC machines and industrial
robots" , "Design of innovative mechatronic devices and systems" and "Management
of mechatronic devices and systems".

man 2025 r. CvcTaBun:

/rn. ac. g-p nex. Cnas Aumutpos/
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