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1. Nikolova G., Kotev V., Dantchev D., Results For Female's Mass-Inertial Parameters In Basic Body
Positions For Space Exploration As Classified By NASA, AIP Conference Proceedings, Volume 2075, 26
February 2019, Article number 170006.

LlenTa Ha HAcTOAIIATA CTATHS € JIa CE OMPEACIIAT MACOBO-UHEPIUOHHUTE XapaKTEPHUCTUKH HA YOBEIIIKOTO
TSUI0O Ha CPEJHOCTATHCTHYECKaTa OBJIrapcka jKeHa, B HAKOJIKO OT OCHOBHUTE IO3MIMHM Ha TSIIOTO,
mcinensanun oT HACA. ToBa e HampaBeHO BB3 OCHOBA Ha 16-cerMeHTEH OMOMEXaHWYEH MOCN Ha
KEHCKOTO TSUI0, KOWTO € Ch3JIaJIeH ¢ momolnra Ha rpaduunus ¢ copryep SolidWorks. Hue nposepsiBame
TOYHOCTTA Ha MPEJIOKEHHs OT HAaC MOJIEJ, KaTo CPaBHSABaME aHAJMTUYHHUTE PE3yJITaTH, MOJTYYSHH 3a
BCCKH CETMEHT Ha TSJIOTO, C PE3YJITATUTE, KOMTO Ca TMOJIydeHH C MOMOIITA Ha KOMITFOTBPHUS MOEIL.
W3rnon3Bailky HAaTUYHATE AHTPOIIOMETPUYHHN AaHHU B JIMTEpaTypaTa 3a CPpEAHOCTATUCTUICCKUTE 6Lnrap1/1,
omnpezaeIsiMe WHEPIMOHHHUTE XapaKTEPUCTUKM HA JKCHCKOTO TSUIO B Pa3IMYHU Mo3uiuu. HampaBeHo e
CpaBHCHUEC MCXKIY MNOJYUCHHUTEC PE3yJITaTU OT HallWsA MOJACJ, NPEACTaBCHH B HaCToOdlara CTaTuda, "

OOCTBITHUTE B JIMTECpaATypaTa JaHHU. AHanu3bT HA PEIYITATUTE OT HAIIPABEHOTO CPABHCHUE HA MOACIIUTE,



HH JIaBa YBEPEHOCT, Y€ MPETaraHusAT OT HaC MOJIEI, MOXKE JIa C€ M3IT0JI3Ba 33 M3YHCIIIBAHE HA BHIPOCHUTE
XapaKTePUCTUKHA BHB BCSKA MO3UIHS, KOSITO OM MOIJIA Jla 3a€ME YOBEIIKOTO Ts10. V3BEIEHUST OT Hac
MOJIeT MOXe Jia ObJIe IIIMPOKO U3IOJI3BaH, KOTaTO YOBEK CE HYXKJae OT TaKWBa MapaMeTpy NpU IpoOIeMH,
MOSBSBAII C€ B ©KEIHEBHETO, padorara, CBOOOIHOTO BpeMe, CIOpTa, KPHUMHHOJOTHSATA,

peXﬁ6I/IHI/ITaHI/I}lTa, KaKTO U B KOCMHUYCCKHU U3CJICABAHUS C yHaCTUC HA )KCHCKU aCTPOHABTH, U JP. obmacTu.

2. Kotev V.K., Nikolova G.S., Dantchev D. M., Determination Of Mass- Inertial Characteristics Of
The Human Body In Basic Body Positions: Computer And Mathematical Modelling, IFMBE Proceedings,
Springer,Volume 65, 2018, Pages 579-582; Code 193339,ISSN:16800737.

Llenta Ha HacTosmms craTs € 1) Ja ce OmpenessiT MacOBO-WHEPIMOHHHTE XapaKTEPUCTUKH Ha
YOBEHIKOTO TSUIO HAa CPEAHOCTATUCTUYECKHS OBITapckd MBXK, KaTO € H3M0J3BaH 16-CerMeHTeH
OnOMeXaHWYEH MOJIEN, KOWTO ¢ FeHepUpaH 4pe3 M3IO0JI3BaHe Ha KOMIMOThpHATa mporpama SolidWorks.
MaCOBO'I/IHCpHI/IOHHI/ITe XapPaKTCPUCTUKHU Ca HeO6XOILI/IMI/I 3a MMPaBUJIHOTO NPOCKTUPAHEC HA HOCUMU I/I/I/IHI/I
pexabuIMTAlIMOHHN POOOTH U yCTPOKCTBA; 2) 3a MPOBEpKa HA PE3yNTATUTE, MOMYYCHH OT U3BEJCHHUST OT
HAC aHAJIMTUYCH MOJIEI, KOMTO € OMJI MyOIMKYBaH B IPEJXO0/IHA CTaTHs; 3) 1a Ce NPSABUAST HHEPIIMOHHUTE
XapaKTepUCTUKH Ha YOBEHIKO TSUIO, KOraTo TSUIOTO 3aeMa pasiuyHM 1o3u. CpaBHEHHETO, M3BBPIICHO
MEKTy TTOJTy9EeHHTE Pe3yITaTH OT HAIIM MOJIET M JAaHHHUTE, OTYETCHH B JINTEPATypaTa, HU JaBa yBEPEHOCT,
9e TO3M MOJIEJI MOJKE JIa Ce M3MOJI3Ba 32 M3UMCIsIBAaHE HA TE€3U XapaKTePUCTHKU IPH MPOU3BOIHH MO3U Ha

TAJIOTO.

3. Nikolova E.V., Kotev V.K., Nikolova G.S., An Evolution Equation Of Blood Flow In A Dilated
Artery, Joint Conference of the European Medical and Biological Engineering Conference, EMBEC 2017,
IFMBE Proceedings, Volume 65, 2018, Pages 209-212, 1SSN:16800737.

B ToBa mu3cienBaHe € W3BEIECHO E€BOJIIOLIMOHHO YpaBHEHHE 33 Pa3NpOCTpaHEHHE Ha HETMHEWHU BBHJIHU B
IIBJIHA C KPBB apTepud, KOATO € C JIOKaJHA Aujatanus (Maeau3upaHa aHeBpHU3Ma), KaTo H3IMO0JI3BaMe
IBITOBBIHOBO TPUONIDKEHHE. YPAaBHEHHETO MpEICTaBiIsABa BEPCHUS Ha CMYTEHOTO YypaBHEHHE Ha
Kopreser-neBpuc-broprepc ¢ npoMennusn xoeduipeHTH. TOYHOTO peLICHWE HAa TOBa ypaBHEHHE Ha
PasnpoOCTPaHEHUETO Ha BBJIHUTE, € MOJIYYEHO Ype3 U3II0J3BaHEe Ha METOA 32 ONPOCTSIBAHE HA PEIICHUETO,
KaTo € W3M0J3BaHo AndepeHINaIHOTO ypaBHeHHe Ha Pukaru. IlpenctaBeHu ca 4ucIeHNU CHUMYJIAlWH,
KOHMTO TIOKa3BaT JIOCTOBEPHOCTTA Ha IIPEUIOKEHHUS OT HAC MOXO0/ 3a pelIeHne Ha ypaBHeHHeTo. Hanmpasex

€ AaHAJIM3 Ha IMOJIYUYCHHUTE PE3YJITaTH OT IJICHA TOUKAa MEXaHUKaTa Ha apTCPUATHUTE 3a00JIs1BaHUs.

4. Nikolova, G., Kotev, V. and Dantchev, D., CAD Modelling of Human Body for Robotics
Applications, Proceedings - 2017 International Conference on Control, Artificial Intelligence, Robotics



and Optimization, ICCAIRO 2017, Volume 2018-January, 1 July 2017, Pages 45-50, doi
10.1109/ICCAIR0.2017.18,

[IpencraBennTe B HACTOSIATA CTaTHS W3CJICIBAHHMSA Ca CBBbpP3aHH C: 1) oOmpejensHe Ha MacoBO-
WHEPIOHHUTE XapaKTCPUCTUKU HA YOBEIIKOTO TSUIO HA CPEJTHOCTATHCTHYECKHS OBITAPCKUS MBXK B
HSIKOJIKO HETOBM OCHOBHH TIOJIOKEHHSI, KOTaTO TSUIOTO 3aeMa pa3jMyHU IM03W Ha CENCK. 3a IenTa ¢
M3I0JI3BaH MPOCTPAHCTBEH TPUMEPEH 16-CerMeHTEeH OMOMEXaHUYEH MOJIEN Ha TSAJIOTO, KOWTO € HallPaBeH
C moMoIITa Ha TpuMepHus codryep 3a moaenupane SolidWorks. 2) CpaBHsiBaHe Ha MOYYCHUTE PE3YyITATH
OT W3BEJCHHUS OT HAC AaHAUTUYCH MOJET, U TPUMEPHHS MPOCTPAHCTBEH KOMIIOTHPEH MOJIEIN, 3a Jia ce
OTIpeJIeNT TOYHOCTTA Ha HAIIWS MOJEN. 3) Mpecka3BaHe HA MACOBO-WHEPIIMOHHHUTE XapaKTCPUCTUKU Ha
TSJIOTO, KOTaTo TO 3aeMa pa3lIn4Hu 1Mo3u. ba3upaiiku ce Ha HaNPaBeHOTO CPABHEHHE MEXY PE3yNTaTUTE,
MOJIy4€HU OT Halngd MOZACI, OTYCTCHUTC JaHHHW B HM3BCCTHATA JIMTCpaTypa, HU OJaBa YBCPCHOCT, 4€
W3BEJICHUSAT OT HAC aHAJMTUYEH MO, OM MOT'BJ Jia Ce U3I0JI3Ba 32 U3YMCIISIBAHE MaCOBO-MHEPLIMOHHUTE
Y TEOMETPUYHHU XapaKTEPUCTUKH, KOTATO TSUIOTO 3aeMa Pa3IMYHU MPOU3BOJHU 1MO3U. [IpeIoKeHHUST OT
HAC MOJEN MOXKe Jia ObJie W3MOJ3BaH 3a M3BLPIIBAHE HA KOMIIOTHPHU CHMYJAIMH, MPOCKTHpPAHE Ha
HOCHMH, WJIH PeXaOUITUTAIIMOHHN POOOTH U YCTPOMCTBA, & CHIINO TaKa MOXKE J1a HAMEPH MPHIIOKCHUE U B

Ipyru 00JacTy.

5. Kostadinov I., Suriano F., lliev H., Draganov D. Buchvarov I., Bortoli D., Kotev V., Kostadinov
K. and Giovanelli G., A smart LIDAR based on compact Nd:YAG laser for atmospheric fine particulate
matter, Conference Program Digest - 7th International Conference on Manipulation, Manufacturing and
Measurement on the Nanoscale, 2017 IEEE 3M-NANO, Vol. 2018-January, 7 February 2018, Pages 1-5.

[IpencraBena e naTenurenTHa cersopHa cucrema LIDAR, kosto e 6asupana Ha uHoBatuseH Nd: YAG
nasep, KaTo cUcTeMaTa € TIpOeKTUpaHa 3a padoTa ¢ Tpu IBDKWHU Ha BbiaHata (1064 nm, 532 nm u 355
nm). CeH30pHaTa CHCTeMa MPEACTaBIIsIBAa MHTEIUT€HTHO MOOMIHO 000py/IBaHE, YMETO NPEJHA3HAUCHUE €
71a U3MepBa MPOCTPAHCTBEHOTO paslpesieieHne Ha (MHU IpPaxoBU YacTHUIM B armocdepara. CeH3opHA
cucremMa LIDAR wuma mpocTtpaHcTBeHa pazaenurtesHa crocobHocT ¢ 1.875 m, u e mpenHa3HaveHa 3a

MCTPOJIOTUYIHU U3MEPBAHUA U CKOJIOTUYHU NPUITOKCHU.

6. Nikolov, S. and Kotev, V. and Kostadinov, K. and Wang, F. and Liang, C. and Tian, Y., Model-
Based Design Optimization Of Soft Fiber-Reinforced Bending Actuators, IEEE 3M-NANO 2016 - 6th IEEE
International Conference on Manipulation, Manufacturing and Measurement on the Nanoscale, 2017, 136-
140, ISBN:978-150902945-7.

B cratusra e MMPEMJIOKEH AHAJIMTHUYCH MOJCI Ha CJIIACTUYHMU 3aJIBUKBAllU MCXaHU3MU, pa60Te1u1/I Ha

IpUHIOWIIAa Ha OI'bBAHC, MEXaHMU3MHUTEC Ca OT CJIAaCTHYCH MaTCpuall, KaTO OT BBbHIIHATa CTpaHa TC Ca
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MOJICUJICHH C HUIIIKH, a OT BBTPEIIHATA CTpaHa UMAT e{Ha Bh3AyIIHA Kamepa. MI3BeJeHusT OT Hac HelTMHEeH
aHAINTHYECH MOJEN JlaBa BPb3KaTa MEXIY BXOTHOTO HajJsraHe, neopManuuTe, bI'bjla Ha 3aBbPTaHE —
MPOCTPAHCTBEHOTO JBIKCHWE, KAKTO M Ha CHjlaTa Ha KOHTAaKT C MpeJMeTH. 3a Jia MPOBEpPUM
JOCTOBEPHOCTTA Ha MOJiela CMe HalpaBWIIM CPaBHEHHE C HAJIMYHHUTE B JINTepaTypara eKCIepUMEHTaITHN
JaHHU Ha CHINUS BUJA MEXaHU3MH C €IHAKBO HANPEYHO CEUeHHE Ha CTeHUTE. Pe3ydaraTure OT HAIIETO
M3CIIe/BaHe II0Ka3axa, Y€ ChHIIECTBYBA 3aBHCHUMOCT MEXKAY (GYHKIMOHHUPAHETO Ha 3a/IBIDKBAIIUTE
eaCTUYHM MEXaHM3MH M jaebennHara, opmara Ha HANpPEYHOTO CEYCHHE. YCTAaHOBHXME, Ye aKO ce
MPOEKTHPAT ONTUMAIHO HAIPEYHUTE CEUYCHHS Ha Te3W BHIOBE MEXaHU3MHM, BXOJHOTO HAJSATaHE MOXeE 1a
0bae ¢ okono 50% Mo-HUCKO 3a MMOCTUTaHe Ha YKeNaHWs BI'bJl Ha OrbBaHE B CBOOOAHO MPOCTPAHCTBO, B
CpaBHEHHE ChC 33JBI)KBAHETO C €IHAKBH JleOennHu Ha cTeHaTa. ChIIo Taka KOHTaKTHATa CHJa, KOSITO ce
TeHepHpa MPH BbpXa Ha eaCTUYHHUSI MEXaHU3bM € 10 — TOJIsIMa OT CHJIaTa, KOSTO MOXeE J]a e MOCTHUTHE C

CJIACTUYCH MEXAaHU3BM C ITIOCTOAHHO HAIIPEYHO CCUCHUE NI €AHaKBa ,Z[e6eJ'II/IHa Ha cTCHara.

7. Nikolova G., Kotev V., Dantchev, D. and Tsveov, M. (2019): Study Of Mass-Inertial
Characteristics Of Female Human Body By Walking, AIP Conference Proceedings (in press), PCM-CMM
conference 8-12 September 2019, Krakéw, Poland

OnTUMamTHOTO MPOEKTHPaHe M YIPaBIeHHE Ha XyMaHOHUIN pOOOTH, M €K30CKENIEeTOHN (HOCHMH POOOTH),
M3UCKBA JIa C€ IO3HABaT OMOMEXaHWYHHUTE XAapPAKTEPUCTUKH HAa YOBEUIKOTO TSUIO, KOUTO BKIFOYBAT:
reoMeTpHs, Maca, U WHEPIMOHHU XapaKTEepPUCTHKHA Ha cerMeHTHTe Ha TsuioTo. Omie mosede, ye 3a
MIPOEKTHPAHETO M U3Pa0OTBAHETO HA PA3IMUHU BUOBUTE PEXaOMIUTAIIMOHHH YCTPOICTBA, KOUTO HAMUPAT
MPWIOKEHHWE B OOJIACTUTE HA TPABMATOJIOTHATA, OPTOMEIUSITAa M MPOTE3UPAHETO U JPYTH OOJIACTH, ce
W3UCKBA OTIIMYHO TI03HABaHE Ha JIOKOMOLMATA HA YOBEKa. 3a LEJIMTE Ha MPOEKTHPAHETO HIMPOKO Ce
M3M0JI3BaT KOMIIOTBPHH CHUMYJIAIIMU, KaKTO M clienuanusupad codryep. B Tasu crarus e HampaBeH
MPOCTPAHCTBEH reOMeTpUyeH 16 cerMeHTeH OMoMeXaHW4eH MOJIe] Ha CPeTHOCTaTUCTHIeCKaTa Obiarapcka
JKEeHa, C 1IeJl JIa ce M3CJieIBaT U3MECHEHUsITa HA MacOBO-MHEPIIMOHHUTE XapaKTePUCTUKHU, H IIEHThPa Ha
TeXecTTa Tpe3 BcuiKkUTe (Pa3u Ha moxozakara. [IpoBeneHuWTe HM3cie/BaHHUS Ca HalpaBeHH, KaTO CMe
minomBain 3D CAD codryep, 3a reOMETpUYHO MOJACIHpPAaHE U CUMYyJaluu. B CHOTBETCTBHE C
JUTEpaTypHHUTE U3TOYHUIIH, CME H3CIIe/BaI OMOMEXaHMYHOTO TIOBEICHNE Ha TSIIOTO, ITpe3 §-Te pa3InyHu
¢a3u Ha yoBemkara noxonaka. [loxyuennre pedynaraTu Morat aa Obe OT TOJ3a 3a XOpa C YBPEKIAAHUS,
KOUTO C€ HYXAasiT OT NpOTe3d M OPTONEAMYHHM YCTpoiicTBa 3a pexaOuinurauus. B nombiHeHwe,
NMPEATIOKCHHUAT MOACIT, X TTIOJTYYCHUTE MAaCOBO-UHEPIIUOHHHU XapaKTEPUCTUKU, MOIraT aa 6’bZIaT H3I10JI3BaHN
IIpu U3CJIE€ABAaHUA, CBbpP3aHU C TpaBMH U HapaHABaHUA, CproOHOMUSA, U CIIOPT. OcseH TOBa PEIYIATATUTE OT
Ta3W CTaThs IIe TOJI0KAT OCHOBATA Ha CIIE/IBAIO WU3CNIEABaHE, KOETO I1e ObJic CBbP3aHO C N3yyaBaHe Ha
JUHAMHUKaTa Ha TOXOJKaTa Ha CpeOHOCTAaTHCTHYecKaTa Obirapcka jkeHa. Bbhpeku, de HampaBeHUTE

CUMYyJilallui, U MOJYYCHUTC KOHKPCTHH PE3YJIITATHU CC OTHACAT 3a CPCAHOCTATUCTHYCCKHUTC IO pa3MEpu



6T>JII‘apI/I, MMPEACTAaBCHUAT IMOAXO0O MOXKE JICCHO Aa CC IMPUIIOKHU 3a BCCKU YOBCK IIPHU YCIIOBUE, UE NMaME

WM MOXXEM JIa USMEPUM CPABHUTECIIHO JIECHO aHTPOIIOMETPUYHUTE MMapaMETPU Ha JaACHUA WHIAUBUI.

8. Takagi, Y., Kotev, V., Yano, K., Simplified Fluid-Structure Coupled Analysis Of Particle
Movement For Designing Of Microfluidic Cell Sorter, Proceedings of the Annual International Conference
of the IEEE Engineering in Medicine and Biology Society, EMBS, Volume 2015- November, 4 November
2015, Article number 7319080, pp. 3229-3232

[Ipe3 mocnenHuTe TOAMHU ce HAOMIOAaBa MOBUIIABaHE HAa MHTEpPeca KbM METOJHWTE M TEXHOJIOTUHUTE 32
CEJIeKIUS M pa3/elisiHe Ha OMOJIOTMYHH KJICTKH C TIOMOIITa Ha MUKpO(IyHIHN ycTpoiicTBa. Te3n MeTonu
MMaT MHOTO TTOBEYE NPEIMMCTBA, B CPABHEHNE ¢ KOHBCHIIMOHATHNATE METOJH. BBIpeky, 4e B T0CThIIHATA
JUTepaTypa MMa TONsIM Opol OT M3CIIe/IBaHMS, KOUTO Ca MOCBETEHH Ha COPTHPAHETO HA KIETKH, HAMA
aBTOMATHU3UPaH METOJI 3a IPOCKTUPaHe Ha TaKbB BU MUKPOQIIYHHH yCTPOICTBA, a TOBA € HEOOXOAUMO.
[TpoexTupaHeTo Ha ONTUMAIHO aBTOMAaTU3UPAHO MUKPOGUIyHIHO YCTPOUCTBO 3a CENEKTHPAHE U pa3/IeisiHe
Ha KJIETKHU M3HMCKBA J]a CE HAIIPaBU aHAIU3 Ha ABMKCHUETO HA KJICTKUTE B MUKPOKaHAJIMTE, KaTO ce TIpUeMe,
4e KIJIETKUTE UMAT Pa3IMdHU pa3MepH, Maca U Gopma, Wi OMOMEXaHUYHH CBOWCTBA. B o0mus ciydaii e
HEOoOXO/IMM aHaJIM3 Ha B3aMMOJICHCTBHETO Ha JABIKEHHETO HAa TEYHOCTTA U KICTKHUTE, 00ade TOi € MHOTO
CIIOXEH, M Ce HyXJae OT JBJITO M3YHCIMTEIHO BpeMe. B HampaBeHOTO HM3cieABaHE INperoyiarame, 4e
KJIeTKaTa € cepuyHa 4acTHIla M HpeaIaraMe OIPOCTEH MOJEN Ha TEYHOCT-CTPYKTypa, a ChIIO Taka
W3ION3BaMe M CIeIMaIM3UpaH u3uuciuTeneH copryep 3a pnynana mexanuka (CFD) 3a pemaBaHe Ha

YPaBHEHHUETO Ha JBUKCHME Ha c(hepryHa 4acTUIla B KaHajaa Ha MUKPO(DIYHUIHOTO YCTPOUCTRO.

9. Banov K., lvanova D., Fachikov L., Kotev V. Stankulov T., and Banov, B.,Lithium ion batteries:
Active electrode materials based on manganese dioxide, Bulgarian Chemical Communications, 2018, vol.
50, pp. 163-170, ISSN:08619808.

JlutreBusT KOOaNTaT, KOWTO € W3IOJI3BaH B JOCTHITHUTE Ha CBOOOIHUS Ta3ap akyMyJaTOPHH JIUTHEBO-
HOHHM OaTepum, MpHUTekaBa n00pa NHUKIMYHOCT, BHCOK MOTEHIMANl 3a pa3pexaaHe M IMpPUEeMIINBa
eHepruiiHa mrbTHOCT. CHHTE3BT MY € JIECEH U MOXKeE JIa Ce peasi3upa B rojisiM poMuIuieH Mamab. [{enara
Ha KoOajTa 00adye € MHOIO BHCOKA, a TOBA BJIMsIC BbPXY Il€HATa HA KpalHUs MOTPEOUTEN Ha JIMTHEBATa
Oatepus. CpIo Taka, KOOAITHT W HETOBUTE OKCHJIM ca MHOTO TOKCHYHU. OT Jpyra cTpaHa IIIMUHENA C
JIUTHEBO-MAHTAaHOB JUOKCH]I KOMOWHMpa BHCOKa CcIelu(pUYHA EHEpruifHa IUTBTHOCT - OOeMHa U
rpaBUMETPHYHA, BUCOKA €(DEKTHBHOCT Ha KYyJIOHA - OJIM3Ka JIO TEOPETUYHATA, IBJIBI )KHBOT Ha ITUKbIIA. Tol
€ HETOKCHYEH, €KOJOTMYHO YHUCT M C HUCKA LI€Ha, HO MMa HSKOM HEJOCTaThbLKM KAaTO HUCKAa CTapTOBa
CIOCOOHOCT M HUCKA CTA0MJIHOCT MPH MOBUIICHU TeMiepaTypu. ONTUMH3UPAHKA METOAMUTE 3a CUHTE3 U

HN3SICHIBAUKH (I)aKTOpI/ITe, BJIMACIIU BBPXY CJICKTPOXHUMHYHATA CTa6I/IJ'IHOCT, HUEC MOJTYYUXME HIIMHUHET OT
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MAaHTaHOB JUOKCHJI, KOUTO € MHOTO aTPaKTHUBEH U MEPCIICKTUBCH KaTOJICH MaTEpHall 3a IMHPOKOMAIIa0HO
npunoxenue. [IpeacraBenn ca KaToMHA MaTeprain, Oa3upaHy Ha IIITHHET OT MAHTAaHOB TUOKCH]T C BUCOKA
KyJnoHOBa e(heKTUBHOCT 01130 110 90%, creneH Ha u3nyckane 4C U MPOIBIKUTEITHOCT Ha UK 10 1000

LMKBIA.

10. Banov K., Petkov T., Boukoureshtlieva R., Ivanova D., Fachikov L., Kotev, V. and Banov B., High
voltage cathode materials based on lithium cobaltate with nickel and manganese doping, Bulgarian
Chemical Communications, 2018, vol. 50,pages171-176, ISSN:08619808.

Jlerupanute mutresn kobantatu LiCol-yMyO2 (M = Mn, Ni, y = 0,1, 0,3, 0,5) ca momydeHu B TBBPIO
CBCTOSIHUE C HUCKO-TeMIepaTypHa peakuus. CTpyKTypara Ha IpoOuTe € onpenesieHa U XapakTepu3upaHna
¢ penrreHoBa audpaknus (XRD). Cnemmduunara nmospxHocTHa 1wiom (SSA) Ha MarepuaiuTe €
n3ciensana upes B.E.T. meroz. Pesynrature oT U3Ce1BaHETO I10KA3aXa, Y€ CHHTE3UPAHUTE IPAXOBE UMAT
pomOoenpuuHa CTpyKTypa, ¢ m3kimrodeHne Ha LiCo0.5Mn0.502, koliTo KpucTaiu3upa ¢ KyOWdHa
HIMKAHENHA CTPYKTYypa (Kkocmuuecka rpyna Fd3m). EnexTpoXuMHYHHTE XapaKTEePUCTHKHN Ha ChbeAMHEHUSTA
0s1xa U3CJICABAHNU Ype3 raJIBAHOCTATUYEH KJIEThUEH LIUKBJI B IMAIIa30Ha Ha BUCOKO HaIlpexeHue Mexay 3,0
14,8 V cpemry Li/ Li+ enextpoa. YcraHOBHXMe, € BUABT U KOJTMYECTBOTO HA JISTHPAIIHS €IEMEHT CHITHO
BIIMSIAT BBPXY CTPYKTYpaTa, CACKTPOXUMHUATA U XaPAKTEPUCTUKUTE Ha paOOTHUS LIMKBJI HA U3CTICIBAHUTE
matepuanu. Coenuaenuero LiCo0.9Mn0.102 mokasBa mo-mo0pu pabOTHM LWKIMYHH pE3yJTaTd, B

CpaBHCHHUEC C BCUYKH APYTH U3CIICABAHU CbCAUHCHUS.

11. Nikolova, G. Kotev, V., and Dantchev, D., CAD Design of Human Male Body for Mass-Inertial
Characteristics Studies, 13th National Congress on Theoretical and Applied Mechanics (NCTAM) ,SEP.06-
10,2017,13TH NATIONAL CONGRESS ON THEORETICAL AND APPLIED MECHANICS (NCTAM
2017), Book Series:MATEC Web of Conferences, Volume:145, Article Number:UNSP
04006,Published:2018.

Lenta Ha HACTOAIIOTO U3CIIEABaHE €, 0a3upaiiku ce Ha 16-cerMeHTeH OMOMeXaHNUeH MOAET Ha YOBEIIKOTO
TAJIO ¥ HATMYHUTE B JIUTEpaTypata JaHHH, Ja Ce Ch3/ajie MaTeMaTu4ecku Mozen u 3D reomeTpuyueH Moien
¢ KoMITroTbpHaTa nporpama SolidWorks Ha TSJIOTO Ha CpeTHOCTATHCTUYECKHUS OBJITAPCKHSI MBK, 32 JIa ce
OTIPEIETISAT MaCOBO-MHEPIIMOHHNTE XapaKTEPUCTHKHN Ha TSIOTO. MOTHBaNMATa Ha M3CIEABAHETO € Ja ce
W3BJIEKAT IMOBEeYE 3HAHUSI, KOUTO J]a HAMEPAT MIPHUIIOKEHHUE B CIIOPTA, PeXaOMIINTalUsITa, HOCUMHUTE POOOTH,
KaKTO M 3a IpoekTupaHero Ha meOenu. [IpoBepuxme Tounoctta Ha cb3naaeHus 3D CAD reomerpuuen
MOJIEJI Ha TSUIOTO Ha CPEAHOCTATHCTHYECKHUS OBIArapCcKus MbXK, KaTO IO CpaBHUXME C aHAIWTHYHHUTE
pe3ynTaTH OT MPEIUIIHOTO HU IIPOyYBaHe, KaKTO M Ype3 CpaBHEHUE Ha MOIYYEHUTE PEe3yiTaTH, KOUTO ca

HaJIMYHU B CBE€TOBHATa JIUTCpaTypara. B To31 cTaTtusa, HHE OIpeaAciIiM€ MaCOBO-MHEPLIMUOHHHUTE
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XapaKTepUCTUKH Ha TSIOTO HA CPETHOCTATUCTHYECKHS OBJITapCKH MBXK, B JIB€ OCHOBHH TIO3WIIWU:
M3MPaBEHO TIOJIOKEHHE, U CEJIeHe C TIOBAUTHATH Oeapa. CpaBHEHHETO, U3BBPIICHO MEXAY PE3YITATHTE OT
Halusi MOJIeN U JaHHUTE, OTYETCHU B JIUTEpaTypaTa, HU J1aBa YBEPEHOCT, Y€ MPETI0KESHUAT MOJEI MOXKE
HaJIeKIHO Ja C€ U3I0JI3Ba 32 U3UMCIIBAHE HA MACOBO-MHEPIIMOHHUTE XapaKTEPUCTUKU HA MBKKOTO TSUIO,
MIPU BCAKAKBH MO3UIIMU HA TSUIOTO, KOUTO MpeAcTaBIgaBaT HHTepec. Clie10BaTENHO, HAITUAT MOAET MOXKE
Jla Ce M3IOJI3Ba 3a TOJy4YaBaHE HA JAaHHW 3a MO3WIMK, KOWTO HYOBEIIKOTO TSJIO MOXKE Ja 3aeMe B
€XETHEBUETO, B CIOPTa, CBOOOJHOTO BpeMe, BKJIFOUMTEIHO KOCMHUYECKH H3CIEIBAHUS 3a TO3W Ha
KOCMOHABTH, 3a pascjelBaHe Ha CIydan B KPUMHHOJOTHTA, KaTO HANpuWMep MaJaHe Ha TSJIOTO,
karactpodu ¢ aBTOMOOWIM M T.H. CBINO Taka MPEAIOKEHUAT MOJET € MOIXOMISIN 33 M3BbpPIIBAHE HA

KOMITIOTHPHU CUMYJIAllMU B pO6OTI/IKaTa, MeaulinHaTa, CriopTa 1 Apyru o0acTu.

12. S. Nikolov, V. Petrov, V1. Kotev, G. Georgiev, “Mathematical Description Of Time Delays In
Pathways Cross Talk”, Handbook of Research on Systems Biology Applications in Medicine, pp:27-73,
2008. ISBN-13: 978-1605660769

I'naBa ot kuurara: Handbook of Research on Systems Biology Applications in Medicine

B Ta3u rmama e H3CJIEABAHO 110 KaKbB HAa4YMWH CE€ MNPOMEHAT AWHAMUYHHUTE CBOIiCTBa Ha MOIACIUTE C
BKJIFOUBAHETO Ha BPEMEC3aKbCHCHHUE KHM HCIUHEHHUTE AAMHAMUYHU MOACINW Ha CJICIHUTEC TPHU OCHOBHU

BBTPCHIHOKJICTBYHU OMOJIOTUYHU CUTHATIHU ITETEKH:

(a) BpPEME3aKbCHUTEJICH MOJICI, OTIMCBAIll B3aUMOJICHCTBUETO HA MPEKa OT IPOTCHHOBH ITEKU;
(0) BpeMe3akbscHUTENeH Moen Ha oatucHara PHK (u3Becten cpimo karo PHK unTepdepenius);
() BpeMe3aKkbCHUTENEH Mozen Ha B3aumoeiictsuero Ha nmporenHute ERK u STAT, yuactBamu B

CUTHAJIHMTA ITbTEKA.
Wsnon3Bana € TeopusTa HA TUHAMHYHHUTE CHCTEMH Ha JISmyHOB-AHIPOHOB, KakTo U OH(ypKanmoHHaTa
TeopemMata Ha Xomd, 3a Ja ce H3CIe[BAa M aHAIW3Wpa BIUSHHETO HA BPEME3aKbCHEHUETO BBPXY
JTUHAMHYHOTO TIOBEJICHWE Ha WM30POCHHTE IO-TOpE HEIWHEHHH MOJENH Ha CUTHAHUTE THTEKH OT
OMOMOJIEKYIISIPHU B3aUMOIeHCTBUs. [loryueHnTe pe3ynTaTu ca B CIEACTBHE HAa H3BBPIICHUS KAYeCTBEH U
YHCJIEH aHaJIN3 Ha BpeMe3aKbCHUTEITHUTE MoJienu. [lonmydeHnTe pe3yaTaTi OT aHATUTUYHATE U3UHCICHUS
MoKa3BaT, Y€ BPEME3aKbCHEHHETO € KII0YOB OH(ypKAIlMOHHEH IapaMeTbp, KONTO BIUSE BBPXY
YCTOMYMBOCTTA Ha MOCOYEHUTE HEJIMHEHHU MOAenu. ToBa TBBpIEHUE c€ MOTBBPKIaBa OT HAIPABEHUTE
yuciaeHn cumyianuu. OT OMoNoTnYHa TiIeJHa TOUKa ce MpHeMa, ye 3arydara Ha yCTOWYMBOCT € CBhP3aHa

C MosiBaTa Ha MATOJIOTUYHH U3MCHCHUSA Ha KIICTKUTEC, KOUTO IMPECAN3BUKBAT 3a00/IIBaHUs.



13. INomaneHa 3asBKa 3a MAaTEHT - HOMEP M JaTa Ha moaajaeHara 3asBka: 112533 /27.06.2017r.
ITPEKBCBAY, WNzobperarenu: Mean MBano, Bmamumup KoteB, CranmcnaB ['eoprueB IlateHTHO

BeZoMCTBO PemyOnuka boarapus.

B Ta3m 3asBKa 32 MaTeHT, € MPEIOKEH IIPOCTPAHCTBEH JIOCTOB MEXaHU3bM, 33 BHHIIIEH MOHTaK KOWTO IIIe
HaMepH MNpWIoKeHHe B cdepara Ha eHepreTMkaTa, KaTo HOBAa KOHCTPYKLMS Ha paseluHHUTEN 32
€JIEKTPUYECKUTE MOACTAHIINHN. XapaKTepHO 3a TOBAa YCTPOMUCTBO €, Y€ C€ ChbCTOM OT MPOCTPAHCTBEH JIOCTOB
MEXaHU3bM C 2 CTEIIeHU Ha CBO0O/Ia, a BCHUKUTE KUHEMATUYHU JIBOULU Ca BBPTSLIH, KOETO IIe A0BEE JI0
MHOTO TIO-I00pO TOKOBOZEHE, ITO—J00pH €KCILIOATallMOHHN Ka4eCTBa, a ChIIO Taka W JI0 HaMaJIABaHE Ha
MPOM3BOACTBeHNUTE pazxomu. Crex MpoBelNeH aHAIWTHYCH ¢ TeOMETPHYEH aHajn3 Cca W3BENEHH C
OTHOIIIEHUSTA MEXIy NBDKMHUTE Ha 3BEHATa Ha JIOCTOBUS MeXaHW3bM. lIpeanmoikeH e MareMaTHIeCKH
MOJI€T, OTIMCBAII] TPAEKTOPUATA, CKOPOCTTA U YCKOPEHHETO Ha MPOCTPAHCTBEHUS MexaHu3bM. Ch3aaieH e
3D reoMeTrpuyeH MOAE Ha pa3eAUHUTEINS, CUMYJIHpAII TPOCTPAHCTBEHOTO IBUKEHHE HAa MeXaHUu3Ma Ipu
MoJlaBaHe Ha Pa3IMYHH CKOPOCTH M YCKOPEHHUS Ha BXOJHOTO 3BeHO. [IpeanioxeHusT BU/ pa3eJMHUTEN O1

TpsiOBaso 1a paboTH MO-HAJEKTHO B YCIOBHS Ha OOJIe/IeHIBaHE.

1. Pesromera Ha anriamiicku esuk - ABSTRACTS

1. Nikolova G., Kotev V., Dantchev D., Results For Female's Mass-Inertial Parameters In Basic
Body Positions For Space Exploration As Classified By NASA, AIP Conference Proceedings, Volume
2075, 26 February 2019, Article number 170006.

The purpose of the current article is to determine the mass-inertial characteristics of the human body of the
average Bulgarian female in several of NASA®"s basic positions. We do this based on 16-segmental
biomechanical model of the female body generated within a SolidWorks medium. We verify the model via
comparing analytical results for any of the segments of the body with the results obtained by using the
computer model. Using the available anthropometric data for the average Bulgarian women we determine
the inertial properties of a female human body in various body positions. The comparison performed
between our model results, conveyed in the current article, and data reported in literature, where available,
gives us confidence that the proposed model can be used to calculate the characteristics in question at any
postures of the body of interest. The model can be, in fact, broadly used when one needs such parameters
in problems appearing in the everyday live, work, leisure, sport, criminology, rehabilitation, in space
exploration with the participation of female astronauts, etc.



2. Kotev V.K., Nikolova G.S., Dantchev D. M., Determination Of Mass- Inertial Characteristics Of
The Human Body In Basic Body Positions: Computer And Mathematical Modelling, IFMBE Proceedings,
Springer,Volume 65, 2018, Pages 579-582; Code 193339,ISSN:16800737,

The aim of the current article is: 1) to determine the mass-inertial characteristics of the human body of the
Bulgarian male on the basis of 16-segmental biomechanical model generated within a SolidWorks medium.
They are needed in order to design wearable or rehabilitation robots and devices properly; 2) to verify the
model via analytical results from our previous investigation; 3) to predict the inertial properties of a human
body in various body positions. The comparison performed between our model results and data reported in
literature gives us confidence that this model could be used to calculate these characteristics at random
postures of the body.

3. Nikolova E.V., Kotev V.K., Nikolova G.S., An Evolution Equation Of Blood Flow In A Dilated
Artery, Joint Conference of the European Medical and Biological Engineering Conference, EMBEC
2017, IFMBE Proceedings, Volume 65, 2018, Pages 209-212, 1SSN:16800737,

In this study we derive an evolution equation for propagation of nonlinear waves in a blood-filled artery
with a local dilatation (an idealized aneurysm) in a long—wave approximation. The equation is a version of
the perturbed Korteweg-deVries-Burgers equation with variable coefficients. Exact travelling-wave
solution of this equation is obtained by the modified method of simplest equation where the differential
equation of Riccati is used as simplest equation. A numerical example of the obtained exact solution is
presented and discussed from the point of view of arterial disease mechanics.

4. Nikolova, G., Kotev, V. and Dantchev, D., CAD Modelling of Human Body for Robotics
Applications, Proceedings - 2017 International Conference on Control, Artificial Intelligence, Robotics
and Optimization, ICCAIRO 2017, Volume 2018-January, 1 July 2017, Pages 45-50, doi
10.1109/ICCAIR0.2017.18,

The aim of the current article is: 1) to determine, the mass-inertial characteristics of the human body of the
Bulgarian male in several its basic positions related to sitting; this will be done on the basis of 16-segmental
biomechanical model of the body generated within a SolidWorks medium. 2) to verify the model via
comparing analytical results from our previous investigation with the results obtained by using the computer
model; 3) to predict the inertial properties of a human body in various body positions. The comparison
performed between our model results and data reported in literature gives us confidence that this model
could be used to calculate these characteristics at random postures of the body. The model enables to
perform computer simulation and design in wearable or rehabilitation robotics and other areas.



5. Kostadinov I., Suriano F., lliev H., Draganov D. Buchvarov I., Bortoli D., Kotev V., Kostadinov
K. and Giovanelli G., A smart LIDAR based on compact Nd:YAG laser for atmospheric fine particulate
matter, Conference Program Digest - 7th International Conference on Manipulation, Manufacturing and
Measurement on the Nanoscale, 2017 IEEE 3M-NANO, Volume 2018-January, 7 February 2018, Pages 1-
5,doi 10.1109/3AMNANO.2017.8286329,

A Smart LIDAR system based on an innovative Nd:YAG laser designed for three wavelengths operation
(1064 nm, 532 nm and 355 nm) is presented. The system appears a smart mobile equipment addressed to
atmospheric probing of fine particulate matter spatial distribution. The system is foreseen for environmental
applications LIDAR operating with 1.875 m spatial resolution.

6. Nikolov, S. and Kotev, V. and Kostadinov, K. and Wang, F. and Liang, C. and Tian, Y., Model-
Based Design Optimization Of Soft Fiber-Reinforced Bending Actuators, IEEE 3M-NANO 2016 - 6th IEEE
International Conference on Manipulation, Manufacturing and Measurement on the Nanoscale, 2017, 136-
140, 1ISBN:978-150902945-7. doi 10.1109/3M-NANO.2016.7824949,

The paper presents an analytical model for soft fiber-reinforced bending actuators consisting of a single air
chamber made of elastomeric material and reinforced with an inextensible fiber winding. The model
explicitly links the input pressure applied to the actuator to the resulting bending angle in free space and to
the contact force when the device is in contact with an external rigid obstacle. The model predictions are
compared to available experimental data for actuator with uniform wall thicknesses. It is shown that the
actuator performance can be enhanced via optimization of the actuator wall thicknesses. The model predicts
that the optimized design requires about 50% lower input pressure to achieve a desired bending angle in
free space compared to the actuator with uniform wall thicknesses. It is also found that for the same
optimized design, the generated contact force between the actuator tip and a rigid obstacle is considerably
stronger compared to the force generated by the actuator with uniform wall thicknesses.

7. Nikolova G., Kotev V., Dantchev, D. and Tsveov, M. (2019): Study Of Mass-Inertial
Characteristics Of Female Human Body By Walking, AIP Conference Proceedings (in press), PCM-CMM
conference 8-12 September 2019, Krakow, Poland.

In order to construct and control walking robots similar to humans, i.e., in anthropomorphic robotics, as
well as the corresponding exoskeletons, it is necessary to know the physical human properties such as the
corresponding geometry, mass, and inertial characteristics of the segments of the human body. In addition,
the study of human locomotion is on the basis of the development and design of all possible devices aimed
to help people, after some incident, say in traumatology, orthopedics, orthotics and prosthetics design. For
that aim one often uses computer simulation and computer design approach. In the present work, we present
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a 16 segmental biomechanical geometrical model of the body of the averaged Bulgarian women and study
the changes in vertical position in its mass center, as well as the inertial parameters of the body during
walking. We do that using proper 3D CAD software. We have considered, in accordance with the literature,
8 distinct phases of the gait cycle. The study could be beneficial for disabled people who need orthopedic
and prosthetic devices for rehabilitation. The model and the mass-inertial characteristics obtained may be
used in studies of injuries, ergonomics, and sports. Furthermore, the results of this paper will be in the basis
of further study of the gait dynamics of the average Bulgarian female. Despite the current computer
realization and the specific data obtained are for the average Bulgarian women, the presented approach can
be easily applied to a specific individual provided a set of relatively easily measurable anthropometric data
for that individual are known.

8. Takagi, Y., Kotev, V., Yano, K., Simplified Fluid-Structure Coupled Analysis Of Particle
Movement For Designing Of Microfluidic Cell Sorter, Proceedings of the Annual International Conference
of the IEEE Engineering in Medicine and Biology Society, EMBS, Volume 2015- November, 4 November
2015, Article number 7319080, pp. 3229-3232

Recently, methods of the separation and selection of cells using a microfluidic device are receiving a lot of
attention as the latest technology and those devices are called microfluidic cell sorter. Those methods have
many advantages compared to conventional methods. There are a lot of researches on the microfluidic cell
sorting but there isn’t the automated design method of this device in spite of the necessary. To achieve the
automated design of the microfluidic cell sorter, the analysis of the movement of cells in the microfluidic
device and optimum design of the microfluidic cell sorter corresponding to kind of various cells are
required. In the former case, the fluid-structure interaction analysis of fluid and cell movement is needed.
However, it is very complex and needs a lot of computational time. Therefore, we focused on this problem
in the fluidstructure interaction analysis for designing the microfluidic cell sorter. We assume cell is a
sphere particle and propose the simplified fluid-structure coupled analysis which combines the CFD
analysis with the motion equation of a sphere particle.

9. Banov K., lvanova D., Fachikov L., Kotev V. Stankulov T., and Banov, B., Lithium ion batteries:
Active electrode materials based on manganese dioxide, Bulgarian Chemical Communications, 2018, vol.
50, pp. 163-170, ISSN:08619808

Lithium cobaltate used in commercial rechargeable lithium ion batteries possesses good cyclability, high
discharge potential and acceptable energy density. Its synthesis is easy and can be realized on a large
industrial scale. However, the price of cobalt is very high and determines the end user price of the lithium
battery. Cobalt and its oxides are very toxic. Lithium manganese dioxide spinel combines high specific
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energy density — volumetric and gravimetric, high coulomb efficiency - close to the theoretical one, long
cycle life. It is non-toxic, environmentally friendly and with low cost but possesses some disadvantages as
low starting capacity and low stability at elevated temperatures. Optimizing the synthesis methods and
elucidating the factors influencing the electrochemical stability, we have obtained manganese dioxide
spinel, which is very attractive and prospective cathode material for large scale application. Cathode
materials based on manganese dioxide spinel with high coulomb efficiency close to 90%, discharge rates
of 4C and cycle life up to 1000 cycles are presented.

10. Banov K., Petkov T., Boukoureshtlieva R., Ivanova D., Fachikov L., Kotev, V. and Banov B., High
voltage cathode materials based on lithium cobaltate with nickel and manganese doping, Bulgarian
Chemical Communications, 2018, vol. 50,pages=171-176, ISSN:08619808.

Doped lithium cobaltates LiCo1,yM,O, (M = Mn, Ni, y = 0.1, 0.3, 0.5) have been prepared by low
temperature solid-state reaction. The structure of the samples was characterized by X-ray diffraction
(XRD). The specific surface area (SSA) of the materials was examined by B.E.T. method. The synthesized
powders were found to have rhombohedral structure, except for LiCoosMnosO2, which crystallises with
cubic spinel-like structure (space group Fd3m). The electrochemical performances of the compounds were
studied by galvanostatic cell cycling in the high-voltage range between 3.0 and 4.8 V vs. Li/Li+ electrode.
It was shown that the type and the amount of the doping element greatly affect the structure,
electrochemistry and cycle life characteristics of the investigated materials. LiC009Mno1O;, has shown
better cycling results compared to all other compounds.

11. Nikolova, G. Kotev, V., and Dantchev, D., CAD Design of Human Male Body for Mass-Inertial
Characteristics Studies, 13th National Congress on Theoretical and Applied Mechanics (NCTAM) ,SEP.06-
10,2017,13TH NATIONAL CONGRESS ON THEORETICAL AND APPLIED MECHANICS (NCTAM
2017), Book Series:MATEC Web of Conferences, Volume:145, Article Number:UNSP
04006,Published:2018.

The aim of the present research is to present a 16-segmental biomechanical model of the Bulgarian male to
determine the mass-inertial characteristics of the body of the Bulgarian male based on parameters available
in the literature and its 3D generation within SolidWorks software. The motivation of the research is to
support mainly sport, rehabilitation, wearable robots and furniture design users. The proposed CAD model
of the human body of men is verified against the analytical results from our previous investigation, as well
as through comparison with data available in the provided references. In this paper we model two basic
human body positions: standing position and sitting with thighs elevated. The comparison performed
between our model results and data reported in literature gives us confidence that this model can be reliably
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used to calculate the mass-inertial characteristics of male body at any postures of the body that is of interest.
Therefore, our model can be used to obtain data for positions which the human body has to take in everyday
live, in sport, leisure, including space exploration, for investigating criminology cases —body fall, car crash,
etc. The model is suitable for performing computer simulation in robotics, medicine, sport and other areas.

Book chapter

12. S. Nikolov, V. Petrov, V1. Kotev, G. Georgiev, “Mathematical Description Of Time Delays In
Pathways Cross Talk”, Handbook of Research on Systems Biology Applications in Medicine, pp:27-73,
2008. ISBN-13: 978-1605660769

In this chapter we investigate how the inclusion of time delay alters the dynamic properties of (a) delayed
protein cross talk model, (b) time delay model of RNA silencing (also known as RNA interference), and
(c) time delay in ERK and STAT interaction. The consequences of a time delay on the dynamics of those
systems are analysed using Hopf’s theorem and Lyapunov-Andronov theory. Our analytical calculations
predict that time delay acts as a key bifurcation parameter. This is confirmed by numerical simulations.

Patent application

13. Filed patent application — number and date of the application filed: 112533 /27.06.2017. SWITCH,
Inventors: Ivan lvanov, Vladimir Kotev, Stanislav Georgiev, Patent Office, Republic of Bulgaria.

In this patent application, a spacial lever mechanism is proposed for external installation which will find
application in the field of energy, as a new design of a disconnector for electrical substations. Characteristic
of this device is that it consists of a spatial lever mechanism with 2 degrees of freedom, and all kinematic
pairs are rotatable, which will lead to much better conductivity, better performance and also will reduce
production costs. After analytical and geometric analysis, the relations between the lengths of the links of
the lever mechanism are deduced. A mathematical model is proposed to describe the trajectory, velocity,
and acceleration of the spatial mechanism. A 3D geometric model of the disconnector was created to
simulate the spatial motion of the mechanism when feeding different speeds and accelerations to the input
unit. The proposed type of disconnector should work more reliably when there is ice.
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