CEﬁCkObTOﬂAHCKA AKAJEMWA

CODA PEIHEH3USA

-/
Ha Bud€pran CHy; ygy‘ QIyydBaHe Ha OOpa3oBareHaTa M Hay4YHa CTENEH »HOKTOP” B
061199::..5&.3&%%.‘0621 we 5.0 ,TEXHUUYECKU HAYKU, npodeCHOHAIHO HANpaBlICHHE
S TBO*, nayuyna cnenmanHoct ,MEXAHU3AIIMA U
EJIEKTPUOUKALIUSA HA PACTEHUEBBACTBOTO*

Tema u aBTop Ha auceprannonnus 1pyn: U3CIE/IBAHE HA POTALIIHOHHH
PA3IMPBHCKBAYH 34 H[AHTI'OBH IIPhCKAYKH, ¢ aBTop mar. anxk. Enena /lumurposa

UjieH HA HAYYHOTO u: npo¢p. 0-p undc. Bopuc I'eopzuee bopucoe, PyceHcku
yHUBepcHTeT ,,Anre KbH4eB“- neHcroHep, HayuyHa cremmanHoct ,MEXAHU3ALIUA U
EJIEKTPUOUKALIUA HA PACTEHUEBBJACTBOTO®, HasHaueH 3a 4ieH Ha HX cbe
zanoBes N:PJI 05-228/16.12.2021 na CCA.

L Kparko npeacrassine Ha JOKTOpaHTa

Mar. umx. Enena Tomoposa JIuMuTpoBa 3aBBpIIIBa CPEHOTO cH 0OpasoBanue mpes 1994
I. B TEXHHKyMa 110 MexaHoesexTpoTexuuka rp. Bpaua u Bucmero cu obpasosanue mpes 2000
r. B TY — Codus, cnenpanaoct MalmmHOCTPOEHE U YPEJIOCTPOCHE.

IIpou3BOJCTBEHMAT i TPYJOB CTaX MpeMUHaBa npe3 paznudnu Gupmu B Codust, karo
THPrOBCKH KOOPAMHATOP M TEXHHYECKH cekperap, a or 2007 r. 10 MOMEHTa € Ha IIaT Karo
IJLEKCIIEPT-HHXKEHEP KbM CeKIMA ,,MexaHu3anus Ha 3€MEJEIMETO M XHIPOMEIHOPAaTHBHU
cucremu “ npu UTTA3P «Hukona [Tymkapos» — Codust.

[IpeacTaBeHHAT OT JOKTOPaHTa KOMIUIEKT MaTe€pual¥ € M3rOTBEH ChIVIACHO
W3MCKBaHMATA Ha HopMaTuBHaTa (asa u chabpxka: 3anoseau ot Ilpencenarens na CCA 3a
3auncIABaHe B JIOKTypaHTypa Ha camoctostenHa noaroropka N:HIT 08-60/18.05.2017 wu 3a
oTuuciasBage ¢ npaso Ha 3ammuta N:PJ] 05-158/25.06.2020 na mar. umx. Enena Jlumurposa;
IlpoTokoa OT 3aceJaHMETO Ha paA3MHPEH HaydeH ChBET Ha orAen “MexaHusanus Ha
3eMe/ICJTHETO U XUAPOMETHOPATUBHY CUCTEMH ™ 3a NpE/IBAPUTEIHATA 3aIMTa M OTUYHCIIABAHE C
IIpaBO Ha 3aIMUTa, OT KOWTO Ce BIK/IA, Y€ JIOKTOPAHTKATa € M3ITbJIHKMIA paboTHATa CH IporpaMa
M € NoJoXWia ycrnemHo HeoOxomumure w3nutTH; 3amosen N:PJI 05-228/16.12.2021 wna
IMpencenarens Ha CCA 3a chopmupane Ha HXK 3a opunmannara 3amura Ha JUCEPTAHOHEH
Tpya Ha umk. Enena JlumurpoBa; IIpodecnonanna asrobuorpadus; CnuChK Ha HayYHUTE
nyGIMKaIMU U Jpyra HaydyHa NpoAyKiws; JlucepTallioOHEH TPy M aBTOopedepar Ha KaHauIara
uHK. JluMUTpOBa.

I1.06ma xapaKkTepHCTHKA HA JHCEPTANHATA H aBTopedepaTa — 00eM H CTPYKTYpa

IpencraBeHUAT 3a PELEH3UpaHe AUCEPTALMOHEH TPY/ € HalMCaH Ha 127 cTpaHuIM U €
CTPYKTYpHpPaH B YBOJ 1 4 IJIaBH, MIOCIIEA0BATENHO U JIOTUYHO CBHP3aHM €/IHA C IPYra U C U3BOJU
KbM TAX. B ornennure pasjmenu ca cutryupand 95 ¢urypu, 9 tabnuum u 84 3aBUCHMOCTH
/bopmymnu/. Vznon3sanu ca 198 nurepaTrypHH M3TOYHMKA, OT KOUTO 147 ca Ha aHIVIMHCKU U
npyru ayxau e3ui. [Ipemioxenu ca 15 o6y usBoau.

INpencraBenusar aBropedepar B 006eM oT 32 CTp. OTroBapsi Ha U3UCKBAHUATA U OTpa3sABa
Hall-BOKHUTE €JIEMEHTH, MOJYYCHHUTE PpEe3yJTaTd M CHUIIHOCTHATA YacT OT MPOBENCHUTE
U3CJIeIBaHUA.

III. AKTyajaHOCT Ha H3CJIeABaHHSA Npobiem
HaceneHueTo Ha 3eMaTa HETPEKbCHATO HApacTBa KaTo YBEJIWYECHUETO MPe3 MOCIEAHUTE
50 r. e cpeHo ¢ 80 MuII. rOAMINHO. 3a J]a Ce OCHTYpPH NpeXpaHaTa My € HEOOXOMMO ChC CHITHUS



TEMII Jia HapacTBa ¥ MPOU3BOJCTBOTO Ha XpaHH. [Ipu Te3u yclioBus € HepeaTuCTHYHO B OIM3K0
Obele fa ce ouaKBa IMPOU3BOACTBO HAa XpaHH 0€3 M3M0JI3BaHE HA NECTUIMIM.

EBponeiickusar mnapiramest u CwBerbT Ha EBpoma perjamentupaxa, ue
He0IAronpUATHOTO BB3/ICHCTBHE Ha IIECTHIUANTE BEPXY YOBEIIKOTO 3/IpaBe M OKOJIHATA Cpesia
TpA6Ba Olle NOBEYE JIa C& HaMallH, C T.H. HUTpaTHA QUpeKTHBa. ChBPEMEHHHUTE MECTHIMIN Ca
BCE MMO-€)EKTHBHM M OT TOBA C€ Hajara M3MCKBAHETO 3a TAXHOTO MHOIO TMO-MPEIM3HO
npuiarade. 3a pacTUTEIHA 3alllUTa Ce U3II0JI3BaT OCHOBHO /(Ba TUIA NPHCKAYKK — BEHTHJIATOPHU
¥ manrosy. Haii-macoBo pasnpocTpaHeHHE ca HaMEpWIM IIAHTOBHTE MphCKauku. Te mmar
XHUIPABIHYHH PA3NPHCKBa4YH, KOMTO FTEHEPUPAT KallKH C pa3/iidyHa roJIEeMHUHA B IIUPOK CIEKTHP.
Bcuuko ToBa Hanara yCHBBPIICHCTBAHE Ha pa3NpPHCKBAIUTE CHCTEMH HA IIAHTOBHTE
npsckauku. C TO3M JMCEpTalMOHEH TPyJA C€ LENW Ja Ce W3CIeABAT U TMpeIoKaT HOBH
TEXHUYECKH PEUICHHU Ha Pa3NpbCKBayM 3a IIAHTOBU MPHCKAYKHU U J1a ce 000CHOBAaBAT TEXHHUTE
napaMeTpy U peXuMH Ha pabota. Thpcu ce peanu3upaHe Ha JKEJIAHOTO KalKOBO MOKPHUTHE 32
na ObAaT CH3/a/ICHH MPEANIOCTaBKY 32 HAMAIsBaHEe HAa Pa3XOAMTE 3a M3BHPIIBAHE HA JAJICHO
PacTUTEIHO 3aLlUTHO MEPOIPUATHE U HAa 3aMBPCABAHETO HA OKOJIHATA CPe/ia M 3eMeJIeNicKaTa
OPOYKLHS.

Bcuuko moea obycnaea akmyannocmma u npuiodcumMocmma Ha pesyimamume om
paspabomkama.

IV. JluTepaTypHa 0CBeIJOMEHOCT H TEOPEeTHYHA MOATOTOBKA HA KAHAHAATA

Ilosnaeane cvcmosHuemo Ha npobnema.

JIOKTOpaHTHT € U3BbPLIMI 3a1bJI004EH aHaiu3 Ha 198 nuTepaTypHU H3TOYHMLIM OT HAIIU
W 4yX/Jd aBTopH B T.4. 51 Ha xupwiuna. IlpaBu BneuyatieHue, ye OCHOBHATa 4acT OT TE3M
U3TOYHHUIM Ca OT YYXAH aBTOPH, KOETO ONIpEEs aBTopa KaTo €QHH OT CIELHAIMCTUTE B
CTpaHaTa MO Ta3W NpolbiemMaTuka. AHAIU3BT € MOCTPOEH JIOTMYECKH M IO yJa4yHa CXema,
U3MOJI3BAMKN CUCTEMHHS moaxoA. M3rorBeH € 3aabpi004€HO M KPUTHYHO, KaTO 3aBBpIIBa
pa3reKIaHETO HAa BCEKH €JIEMEHT C SICHO ouepraHa yOeauTenHa MO3UMLUS 110 OTACIHUTE
HEpEIICH! BBIPOCH. JIMTepaTypHUAT aHAIW3 IOKa3Ba, Y€ JOKTOPAaHTHT IMpPUTEKaBa MHOIO
no6pa TeopeTHYHa NMOJArOTOBKA, €pyAMLUsA U KOMIIETEHTHOCT B CJIOKHA MHTEpAUCLMIUIMHApHA
Hay4yHa o0nacT, KbJAETO C€ W3MCKBAT 3aAblI00YCHM TO3HaHWA B pa3auMYHM obnacTy.
JIOKTOpaHTBT € ycIsul ia chbepe, H3ydH B MPaKTHYECKH OCMHCIH AOCThIIHATa My HHGOpMaLus.

Bcuuko moea my e no3eonuno 0a (YOpmMynupa npasuiHo yeaima u 3a0auume Ha
u3cneoeanemo, om4uUmMaiKu CbCmoaHuemo u aKmyaiHocmma Ha npobnaema.

V.MeTtoau4eH noaAXox

I100x00 u peweHue na npobrema.

B Hacrosimara pa3paboTka JOKTOPaHTHT C€ € CTPEMMIII [ia U34ACHH MpobiieMa B HEroBaTa
iputocT. V3mon3BaH € TpaaWiIMOHEH, 3a pasriiexjaHara o0iacT, MOAXOJ 3a pellaBaHe Ha
bopmymupanus npobneM. Ha Oaszara Ha 3anenbodeH aHamu3 ca  QopMmyiupaHd 5
M3CJIENOBATEICKH 3aJaud, KaTo 3a TAXHOTO pellaBaHe ca Cb3AAaJACHH METOJUKH U
€KCIIEPUMEHTAJIHU YCTPOMCTBA B pe3yiTaT, Ha KOETO CE€ CTHra JI0 pellaBaHe Ha IOCTaBEHH
npobiiem. M3mon3BaHUAT MOAXOJ BOJM OCBEH JO HATPYNBAHE HA ONUT M 3HAHHWA, HO U JIO
NOJTlyYaBaHe Ha pe3yJiTaTH C MpaKTHYecka moisa. JIOKTOpaHTBT € JAEMOHCTPHpal yMEHHus 3a
TUTAHUpAHE U MPOBEXK/aHE HA EKCIICPUMEHTH.

Hayuna nosocm

Pa3pa6oTeHa e MeTOJUKa 3a OTpe/Ie/IsTHE Ha ONTUMAIHOTO PasioIOKEeHHE Ha POTAIIHOHHU
pasnphCcKBauM BHPXY paMara Ha IIaHroBa npbckauka. O6ocHoBaH u paspaboren € Codryep 3a
MALIMHHO M3YKMC/IABAHE MApaMETPUTE Ha pas3Npe]eleHUETO M0 AbDKMHATA HA IIAHrara.
Pa3paGoTeHH ca HOBH POTAllMOHHM Pa3sNpbCKBAYH C XHPABIMYHO 33/(BIDKBAHE U CTCHOBE 32
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U3CIeBaHeT0 MM. Moauduuupanyu ca ChUIECTBYBAllM pPa3snpbCKBa4d M Ca H3CIEABAHM M
aHAIM3UPaHU TEXHUTE MTApaMETPH.

Ilpamuuecka noneznocm

B Hacrosmara paspaGoTka ca M3CJIEIBAHM M TNPEIJIOKEHH TEXHUYSCKH DEIICHUS Ha
Pa3NpbCKBAaYM 3a IIAHTOBU NMPBCKAYKM M ca 0OOCHOBAaHM TEXHHUTE MAapaMeTpH M PEXHMH Ha
paboTa 3a pealu3MpaHe Ha KEJaHOTO KaIIKOBO IIOKPHUTHE, C LeJI Ch3/1aBaHe Ha IPENIOCTaBKH 3a
HaMaJIsIBaHE HA Pa3XOJMTe NPH W3BBPIIBAHE HA JaJCHO PACTHTEHO 3aLUIMTHO MEPOTIPHUATHE U
Ha 3aMbPCABAHETO Ha OKOJIHATA CpeZia ¥ 3eMeelcKaTa POy KIIHs.

Obexm Ha uzcneosaremo

OO6ekT Ha M3CNE/IBaHETO Ca HAKOJIKO BHAA POTALMOHHM pa3nphckBaun. M3ciensanu ca
YEeTHUPH MOAM(UKALIMM HAa POTALMOHHHU Pa3NpPhCKBaYM COOCTBEHA KOHCTPYKIMS W OPUTHHAJIEH
potanMoHeH pasnpbckBad Micromax Il Ha anrnmiickara ¢upma Micron Sprayers Ltd u
MOAMGUIMpaH TaKbB pasNpbCcKBay, B pa3IMuHO pa3MOJOKEHHE CHOPSAMO ONPhCKBaHATa
MOBBPXHOCT.

IIpeomem na uzcnedearemo

IIpeamer Ha M3C/IEABAHETO Ca MapaMETPUTE U pEeXUMHMTE Ha paboTa Ha POTALMOHHU
pa3snpbCKBaYM KbM IIAHI0Ba NPHCKayvKa.

Bw3 ocnoea na npedcmasernomo no-zope, cuumam ue OOKMOPAHM®M NPAGUIHO U
Kopekmmuo e noobpan u depunupan obexma u npedomema Ha c60emo usciedeane, HasupaiKu
Ce HA HAYYHU MemoOu U noOXoou.

VI. 3naunmocTt B y0eJHTEJHOCT HA MOJyYeHHTE Pe3yJITATH, HHTEPNPETANHH H
H3BOJIH

Oyenxa Ha cvOvpICaHUEMO

IIpencraBeHUAT 3a pEeLEH3UPAHE JUCEPTAllMOHEH TPYJA B CBOATA CTPYKTypa OLECHsABaM
MIOJIOXKHTEINIHO, KAKTO CJIE/Ba:

YBoabT € KpaThK M nejaeHacoueH. CHHTE3MpaHo BbhBEXK/la YATaTeNs B IpobiemMaTukara
Ha paspaborkara. B Hero aBTopbsT 060CHOBaBa HEOOXOUMOCTTAa OT THPCEHE W NPHJIaraHe Ha
e(eKTUBHH NPHHIMITY, TEXHOJIOTHU U TEXHUYECKHU PELICHHS 3a €KOJIOroCh00pa3HU PaCTHUTEIHO
3alUTHA MEPOTIPUATHUS.

[IpeacTaBeHHAT B rjiaBa NWbPBAa aHAIW3 HAa CHCTOSHHUETO Ha MpoOlieMa BKIKOYBA
M3BECTHHUTE METO/M 32 PaCTUTEJIHA 3alIUTa, CICHU(UIHATE NOHATHSA, TEPMUHOJIOTHS M HAYUHH
3a pacTUTE]HA 3allMTa, TEXHWYECKUTE CpEACTBA 3a MEXAaHM3alUs Ha TMPOLECHTE IpH
pacTHTeNIHaTa 3allUTa, KIacH(pHUKalisg U YCTPOHCTBO Ha NMPBCKAYKUTE 32 PACTUTENIHA 3aIUTA,
KOHTPOJI M OLI€HKAa Ha Ka4yeCTBOTO NpH M3NOJI3BaHE HAa NPBCKAYKHTE. YCTAHOBEHO €, 4e
TEXHOJIOTHATA 32 KOHTPOJIMPAHO KAIKOBO TOKPUTHE HE € M3CJ/Ie[IBaHAa KOMIUIEKCHO M HE €
Pa3KPUT WJIOCTHO HEHHUAT noTeHMal. He ca u3yueHn KOMILIEKCHO BIIMSHUETO Ha YeCTOTaTa
Ha BBPTEHE, JUAMETHPHT Ha Pa3NpPbCKBAIUUA JUCK M JACOMTHT BBPXY DPaslpENCICHHETO Ha
KankoBoTO mMOKpuTHe. He ca u3ydyeHM [AOCTaThYHO BB3MOXKHOCTHTE 33 XHJIPABIUYHO
3a/[BHDKBAaHE Ha POTAIHOHHUTE Pa3NpbCKBAYH IIPH IIAHIOBUTE NPHCKAYKH.

ABanu3bT KaTo 1suio € odopMeH TeMatuaHo. [IpaBu Bneuamienue nobpara nureparypHa
OCBEJIOMEHOCT M CBOOOAHOTO OOpaBeHe Ha JOKTOPAHTa ¢ TEPMHHOJIOIMATa ¥ HErOBHUTE
npodecuoHaHu KoMeHTapH 1 06o0menus. [TppBa riasa 3aBbpiuBa ChC 7 U3BOZA.

3anpn00ueHUAT aHAJIM3 MO3BOJISBAa Ha aBropa Aa (GopMyiupa NpaBWIHO BEB BTOpa
rjiaBa HeJTa M 3aJa4YdTe HAa H3CJAEABaAHETO, OTYMTAWKM CHCTOSHHETO, AaKTyaJHOCTTa Ha
npobieMa ¥ NOMYYESHHTE Pe3yNTaTd OT ApYrd m3cienosarend. [loaxoasmio u KOPEKTHO e
nedunupan OGEKTHT Ha M3CICABAHETO - HJAKOJIKO BHJAa POTAlMOHHM pasNpBCKBayH.
W3cieiBaHy ca YeTHPH MOJM(UKAIMA POTAIMOHHH Pa3NphCKBauH, cOOCTBEHA pa3paboTka
OpMTMHAJIEH POTAlMOHEH pa3npheksay Micromax III Ha anrmnuiickara gpupma Micron Sprayers
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Ltd B pasnu4HO pa3loOXKEHHE COPAMO ONpPBCKBAHATa TIOBBPXHOCT, 3@ KOHMTO 4pe3
CPaBHHMTEJIHY U3CIICIBAHUS € HallpaBeHa KOPEKTHA ONITUMHU3ALIUA.

B mas3u 2naea e npeocmaeena u memoouxama na excnepumenmannume uscneoeanus Ts
€ M3rpajieHa Ha OCHOBaTa Ha o0maTra METOAMKA 3a KOMIUIEKCHO Hay4HO u3ciensaHe. [Ipu
M3CJIE/IBAHE HA OCHOBHHUTE I1aPAMETPH Ca 3aJI0)KEHH CPABHUTEIHHAT M (POPMATHUAT METOM U
METOABT Ha alPUOPHOTO paHXKupaHe Ha ¢akTopure. CpaBHUTEIHHUAT METOJ CE€ M3MOJI3Ba Ha
BCHYKHM €Tall OT M3CJIEBAHETO 3a MOJy4YaBaHE Ha UHPOPMALUA OTHOCHO €(EKTHBHOCTTA Ha
[pUIaraHuTe MEPONPUATHS NIPU OpraHU3upane Ha uscieapanero. Haii-epekTuBHO cpeicTBO 3a
aHAJM3 Ha CIOXHM CHCTEMH M H300p Ha €(QEeKTHBHO pelleHHE € (OPMAIHMAT TOIXO.
ChmHOCTTa My C€ CHhCTOM B MOCTPOSBAaHE Ha MaTreMaTW4eCKH MOJENM 3a H3CIeIBaHaTa
BEJIMYMHA U aHAJIU3 Ha TO3U MOJEN C MATEMaTHYECKH METOIH.

Pa3paborenara oT JOKTOpaHTa METO/IMKA ITO3BOJISBA JIa CE PEIaT YCIEUIHO 3a/JaunTe Ha
U3CJIE/IBAHETO U JIa Ce MOCTUrHE rnocTaBeHara ueil. CTpykTypara U eJ1eMEHTHTE Ha METOAMKAaTa
3a EKCIICPUMEHTAIHO M3CJIE/IBaHE Ca MPaBWJIHO 00OCHOBAHH, a B3aUMOBPH3KATa UM € JIOTHYHA
¥ TO3BOJIABA Jla C€ TMOJy4yaT [AOCTOBEPHHM pe3yJTaTH 3a W3CICABAHUTE IMapaMerpu. 3a
NIPOBEXKAAHETO HA Ta0OpaTOPHHUTE U3CIICABAHUS Ca IPOSKTUPAHU M CH3/AICHU ONUTHU ypeaou
¥ CTEHJIOBE 3a OOEKTUBHO MPOBEKIAHE HA W3CJICABAHUATA.

KpuTHYHUAT U ChIbpIKaTe/ICH aHAIW3 € MO3BOJIWI Ha JOKTOpaHTa B IJiaBa Tpera Ja
NIPUCTHIM KbM 3aJbJ00YEHO pa3riiex/iaHe Ha TEOPETUYHHUTE NPEANOCTaBKH U TEOPETUYHUTE
M3CJICIBAHUS Ha Mpoleca Ha pasnpbCKBaHEe NpU paboTa Ha POTALMOHEH pa3NpbCKBA4 OT
IIaHTOBa MpbCKayka. Upe3 TeopusTa Ha pa3npbCKBaHE TEOPETHYHO Ca OOOCHOBAHU OCHOBHUTE
(baKkTopH, BIMSCIM BBHPXY PasnpbCKBAHETO U MPHHIMIIHA CXE€Ma Ha TEOPETHYHHSA MOJEN Ha
KankooOpa3yBaHETO — B3aUMOACHCTBHETO MeEXAYy (aKropure | MNapaMeTpuTe IpH
pasnpbcKBaya, TeopeTHYHO ca ONpe/ie/ieHH XapaKTepUCTUKHUTE IIPH JABHKCHHE HA KalkuTe — B
pagMaiHA KaHAIM M 1O TMOBBPXHOCTTa Ha Jucka. Upe3 MojenupaHe ¥ CHUMYJIHMpaHe €
000CHOBaHO KamkooOpa3yBaHETO IpM pa3IMuYHA pEKUMH Ha paboTa Ha pasIMYHUTE
POTALMOHHH Pa3NpPbCKBAYH M € Npe/icTaBeH (akenbT Npu paboTa Ha poTalMOHEH U OapabaneH
pa3npbCKBay. AHATM3UPAHO € JBMKCHUETO Ha KalKUTE CJE/] HAIlyCKaHEe Ha pasNpbhCKBaya C
omnpezensHe Ha abCOMIOTHATa UM CKOPOCT NpH cBoOOIHHUS mojeT. TeopeTnyHo € 060CHOBaHO
Ompe/ie/ITHeTO Ha HeoOXxoaumus pa3xol Ha paboTHa Te4yHOCT. Yped MojenupaHe Ha
pasnpeneneHHeTo Ha paboTHAa TEYHOCT INpu paboTara Ha POTALMOHEH paslpbCKBayY €
BU3yaIIM3UpaHa MPOCTPAHCTBEHATa MHTEH3UBHOCT Ha pasnpelelieHue Ha paboTHaTa TEYHOCT.
I'naBara 3aBbpuiBa cbe 17 usBoza.

B riaBa 4 ca npeacTaBeHH pPE3YJNTATHTE OT EKCIEPUMEHTATHUTE M3CICIBaHHUA M
HaNpaBeHUTE aHAIU3YU OT THAX.

TToka3aHu ca pe3ynTaTi OT U3Clie/iBaHUATa Ha pa3npbekBad Micromax 111 3a BausHueTO
Ha YeCcTOTaTa Ha BHPTEHE HAa JUCKA BbPXY M3MCHEHHE CWIaTa Ha TOKa IPU TPH pEXHUMaA Ha
paborta 6e3 W C TEYHOCT MpH TpHU JeOMTa Ha Pa3sNpPbCKBaya. YCTAHOBEHA € CHlaTa Ha TOKa B
IyCKOB ¥ B pabOTEH peXuM IpH TPH JeOUTa Ha pasnpbcKBaya, ChoTBETHO 3; 3,6 u 4,2 I/min.
W3cnensaHo € pasnpeesieHHeTo Ha paboTHaTa TEYHOCT 10 MOBBPXHOCTTAa M MapaMeTpUTe Ha
¢akena B 3aBHCHMOCT OT YeCTOTaTa Ha BBPTCHE Ha JMCKa W JeOMTa Ha pasNphCKBaya.
VCTaHOBEHA € BB3MOXKHOCTTA 3a Pa3MONOKEHUETO HA PasNpbCKBAUMTE MO MAB/DKMHA Ha
IAaHraTa, B 3aBHCHMOCT OT JAe0WTa NpU pa3jiiuHU YE€CTOTH Ha BBPTEHE. YCTAaHOBEH €
XapakTephT Ha pasnpezie/icHHe Ha paboTHaTa TEYHOCT NPH TPH BHJIa BUCOYMHH Ha pa3nojiaraHe
Ha pa3snpbCKBAYKMTE HaJ YJaBAIIATa MOBbPXHOCTHA M NpH TpHTE JeOKTa, HO MPH MOCTOSHHA
YecToTa Ha BhpTeHe Ha aucka 3500 min™.

AHQJIOTMYHO Ca IOKA3aHU PpE3YyNTAaTHTE OT EKCICPUMEHTAIHUTE H3CIEABaHUA Ha
MoauuuMpanus pasnpbeksay Micromax III u Ha ch3fanenuTe pasnpbCKBauM, COOCTBEHaA
KOHCTPYKIIUS, ChOTBETHO C AMaMeThp Ha jaucka 254mm u 330mm npu oGbpHATH Harope
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HAJ0Ny CHPSAMO YJaBsAllara MOBBPXHOCT. EKCIEPUMEHTUTE ca MPOBEXIAaHHW MPH pa3IHYHH
4ECTOTH Ha BbpTeHE Ha jucka -1120, 1540 u 1960min’! u npu pasnuunu neburu 0,8; 1,8 u 2,8
I/min. IIpeacraBenu ca pe3yJITaTd OT H3CJIECBAHUATA HA Pa3NphCKBauX THI MpeXa 1pu pabora
C pa3iu4HU JeOuTH, onpeneneHa € Gpopmara Ha KankoBus aken NpU pa3IMYHU YECTOTH Ha
BBPTEHE M CHOTBETHO OOBpHATH Hafodny M Harope. OGOCHOBaHM ca TEXHOJOIMYHA CXeMa H
rapaMeTpUTe Ha IPHCKavKa ¢ POTALIMOHHH Pa3NpPhCKBAYU U € MPEIOKEHH CTPYKTYpHA CXeMa
¥ CH3/1aJICH ONUTEeH oOpasel] Ha MalllMHAa ¢ ONPBCKBaIla CUCTEMA OT POTAI[HOHHM Pa3NpPBHCKBAyH.
YerBbpTa rinasa 3apppuisa ¢ 15 uzBoja.

B®3 0cHOBa Ha NPOBEACHUTE MHOXKECTBO CKCIIEPUMEHTH M aHAIM3H ca (pOpMYTHPAHH
neTHaZeceT 00N H3BOAA, KOUTO OTPa3sBaT CHIUIHOCTTA HA MOJyYEHUTE PE3YyITATH.

ChnuchKBT C HM3NOJ3BAHATAa JIMTEpPAaTypa € W3rOTBEH ChIVIacHO Oubimorpadckure
U3UCKBaHMA. JluTepaTypHUTE H3TOYHULIM ca B 00JIacTTa Ha TeMara Ha JUCEPTALMOHHMS TPYII,
KOETO IOKa3Ba, Y€ JOKTOPAHTHT C€ € 3aMo3Hajl 3abJ00YCHO ChC CHIIHOCTTA Ha mpolbiieMa.
HyxHo fa e ce orGenexu, 4e AUCEPTAIMOHHUAT TPYA € HAlMCaH Ha MHOTrO JOOBp CTHII U €3HK,
B XPOHOJIOTMYECKA W JIOTHYHA [OCJIEI0BATEIIHOCT, JIECEH U YI00CH 3a YETEHE.

Jlocmoeeprnocm na nonyuenume peyrimamu

HayyHusT noTeHuuan Ha KOJIEKTHBA, B KOWTO € o0ydaBaH JOKTOPAHTHT, H3HECCHHUTE
pe3yJITaTd Ha HaydyHH (opyMH, B brirapus u uyxOuHa, KaKTO U M3MOJI3BAaHUTE OT AOKTOpaHTa
METOAUKH, IPOrpaMy, amaparypa W CBBPEMEHHH CpeICTBa 3a oOpaboTBaHe, OIEHKAa H
UHTEpIpeTanys Ha MOJYYCHUTE PE3yJITaTH JaBaT OCHOBaHME 3a IPHEMAHE Ha IOIYYEHHUTE
Pe3yJITaTH KaTo IOCTOBEPHH.

Oyenka cvcovporcanuemo Ha Asmopeghepema

IIpeacraBenusaT aBTopedepaT OTroBaps Ha W3MCKBAHMATA M OTPa3siBa Hai-BaKHUTE
€JIEMEHTH, TIOJIYYCHHTE PEe3YJITaTH M CHIJHOCTHATa 4acT OT NPOBEACHUTE W3CIICABAHUA.
Coabpxa 15 o0mu u3B0OaM M BIOKIAHMATA HA aBTOpa 3a MoJydyeHUTe nNpuHOCcH. IIpmioxen e
CIMCHK Ha MyOJMMKAaUMWTe, CBHP3aHU C JAUcepTaiMoHHus Tpyd. KsMm odopmieHuero Ha
aBTopedepara UMaM ClIeTHUTE JBE 3a0€IeKKH:

> BBB BBTpEIIHAaTa My CTpaHHMLa TpsOBa Ja Obae orpaszeH cheraBbT Ha HXK u
PELIEH3EHTHTE;
» JIMIICBA PE3IOME HA aHIJIMHCKH €3HK.

VII. TlpuHocH HA JHCePTANMOHHHS TPY]

ABTOpBT I@peylara CBOM IPHHOCH, KOMTO IIO CBINECTBO IpHEMaM, H KOHUTO
MOTBBPK/IaBaT M3ITBIHEHUETO HA TOCTABEHATa 1] M OTpa3aBaT NoTy4eHUTe pesyarati. Ot Mos
rJieJiHa TOYKa, MPUHOCHTE MOTaT Jja CE OTHECAT KbM CIICAHUTE TPH IPYIH:

e JIOKA3BAHE C HOBU CPEJICTBA HA CBUIECTBEHH HOBU CTPAHU HA

BEYE CBUIECTBYBAILIU TEOPUU U XUTTIOTE3U:

»  VYCTaHOBEHO €, Y€ TEXHOJIOTHATA 32 KOHTPOJIMPAHOTO KallKOBO IIOKPUTHE HE € M3CIEABaHA
KOMIUIEKCHO M HE € Pa3KpUT IJIOCTHO HEHHUAT noreHman. M3cie1Bano € KOMILIEKCHOTO
BJIMSHME HA YeCTOTATa Ha BbPTEHE, AUaMeThpa Ha pa3snpbCKBaIlUsA AUCK B AeOUTa BEPXY
pasnpeie/ICHHEeTO Ha KaKOBOTO MOKPUTHE, KaTo ca 000CHOBaHH OCHOBHHM KOHCTPYKTHBHH
¥ TEXHOJIOTHYHH NapaMeTpH;

» O6ocHOBaHa € mpoleAypa C NPOrpaMHO OcCHrypsiBaHe /pa3paboren codryep/ 3a
ompejieisHE Ha BB3MOXKHWTE Pa3CTOSHHS Ha pasnojiaraHe Ha pasNpbCKBAYMTE II0
ABDKMHATA HA IAHraTa B 3aBUCHMOCT OT pas3mpe/ie/iecHHeTo Ha paboTHAaTa TEYHOCT MpH
pa3uYHK PEXKUMH Ha paboTa Ha ONPBCKBALATa CHCTEMA,

»  PaspaGorenust codTyep 3a CHMyJIMpaHE Ha PasNpeleIeHUETO Ha paboTHaTa TEYHOCT 1O
IIMPOYMHATA HA IaHraTa Mo3B0JIABa Ha 6a3aTa Ha pasNpE/ICICHHETO OT €IMH Pa3NpPhCKBAY
Jla ce ONTHMHM3Hpa CTHIIKATa Ha paslojlaraHe Ha pasnpbCKBAYMTE MO MIaHrara B
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3aBUCHMOCT OT M3MOJI3BAHUTE Pa3XOJHH HOPMH M NapaMETpH Ha JKEJIaHOTO KalKoBO
nokputye. C ToBa ce Ch31aBaT NPEANOCTaBKH 3a H300p Ha ONTHMAIHKE KOHPUIypalluy Ha
PasIoIOKEHHE Ha Pa3NIPhCKBAYMTE, ChOOPa3HO KOHKPETHUTE Pa3XOAHH HOPMH, YCIOBHS
Y BUJI Ha HETIPUATEIIHTE;

e Cb3JIABAHE HA HOBU KIJIACU®UKAIIMU, METOJI, KOHCTPYKIIHH,
TEXHOJIOI'MU:

>  IlpemnoxeHa e CTpyKTypa Ha €JIE€MEHTHTE Ha Mpolleca Ha pasnpbCKBaHe Ha paGoTHaTa
TEYHOCT MPH POTALIHOHEH Pa3NPbCKBay, KOETO MO3BOJISABA TOH J1a Ce U3CJieIBa KOMILIEKCHO
H J1a C€ MOJIyYH sICHA IIPE/ICTAaBa 3a SBJICHUATA, KOUTO IPOTUYAT IPH OTKHCBAHE Ha KAIKUTE
OT pasnpbCKBAIUA €JIEMEHT M TAXHOTO NPUABHKBAHE JI0 TPETUPAHUTE O0CKTH;

» OnpeneneHn ca napaMeTpHTe Ha pasNpeielicHHETO Ha paboTHAaTa TEYHOCT 110
IMpPOYMHATA HA IIaHraTa B 3aBUCUMOCT OT peXuMa Ha paboTa Ha pa3npbhCKBaya;

» VYcTaHOBEHH Ca BB3MOXKHHTE Ppa3CTOSHHS Ha pasfoliaraHe Ha POTALMOHHMTE
pa3NpbCKBAaYM 110 AbJDKMHATA Ha IAHIaTa;

» OO6ocHOBaBaH € ONTHMAJICH pPEXUM Ha paboTa W PasMONOKEHHE HA POTANMOHHH
pasnpbCKBauYd KbM [IAHMOBA INPBCKayKa B 3aBHCUMOCT OT KOHCTPYKIHATAa Ha
pa3npbCcKBaya;

» OO6ocHOBaHa € TEXHOJNOTHS M TEXHHWYECKO CpPEJICTBO 3a paboTa Mo TEXHOJOrHATa 3a
KOHTPOJIMPAHO KallKOBO INOKPHUTHE.

» HWspabGoren e moneneH obpa3en Ha MallWHAa 3a pacTUTENHA 3allATa C POTALMOHHH
pasnpbCKBAYM.

e [TOJIYHABAHE U JIOKA3BAHE HA HOBU U IIOTBBbPAUTEJIHUA ®AKTU:

» VYcraHOBEHO € BIMSHHMETO Ha MapaMETPUTE Ha T@poleca Ha pa3sNpbCKBaHE W
KOHCTPYKTHBHMTE XapaKTEPUCTUKH Ha POTALMOHHHUTE Pa3NpbCKBAYM BHPXY HaNpPEYHOTO
pasnpezieiieHue Ha paboTHaTa TEYHOCT;

» OO6GocHOBaHa € BB3MOXKHOCTTa 3@ H3IOI3BAHE HA Pa3sXOJHH HOPMH, peaTM3HMpaIld
epeKTHBHA pacTHTEIHA 3alUTa [PU MHHUMAJIHU CKOJIOTMYECKH TOCHENCTBHS U
(unaHCOBH pa3xoau;

»  YcTaHOBEHO €, 4 MyCKOBUAT TOK Ha pas3npbckBaya Micromax € JBa bTH MO-TOJSAM OT
TO3HU B pabOTEH PEXUM, KOETO MOXKE Jia Ob/ie MOJIE3HO NPH ONPE/E/ISHE HA Bb3MOXKHHA
Opoit pa3npbcKBayuy, 3aIBKBAHH OT €JICKTPUYECKAaTa CHCTEMa Ha TPAKTOpa;

» VYcraHOBEHO €, Y€ MNpPH POTALMOHHUTE pa3NpPbCKBaud, OCHOBHO BIMAHHE BBPXY
pasnpezeieHHeTo Ha paboTHAaTa TEYHOCT 110 IOBBPXHOCTTA, OKa3Ba YECTOTaTa Ha BPTEHE
¥ pa3IojiaraHeTo Ha JUCKa.

» DBopxy naumamerspa Ha Kankarta HAW-rolsMO BIWSAHME OKa3Ba JUAMETHPHT Ha
pasnpbckBaua. C HapaCTBaHETO My JUaMETHPHT Ha KankuTe HamaisaBa. C yBelMueHUe Ha
nebura Ha paboTHaTa TEYHOCT HapacTBa JUAMETHPHT HA KalKHUTE.

»  3aocurypsBaHe Ha HEOOXOAMMHTE Pa3XxOJHH HOPMH ONPBCKBaIIaTa CUCTEMA, CHOOpa3HO
paGorHaTa mupoYnHa ot 5 m, TpadBa na uma aebut 0,22-2,2 I/min npu nansrane 0,1-0,15
MPa.

VIII. Onenka Ha Ka4YeCTBOTO HA Hay4HHTe nNyO0JAHKAaNHH, OTPa3sABalIH
pe3yJITATHTE B AHCEPTANHATA

KanmuaarsT € npeAcTaBul TPU HayYHHU IMyOJIMKaUY KbM JUCEPTALMOHHUS CH TPYL.

Ha enHa € caMOCTOSITENICH aBTOp M Ha €/lHa € MbpBH aBTop. EfHa myOnuKanms € oT yyacTue B

Mesxynaposen kourpec Mechanization and Energy in Agriculture B Mcraubyn, exna e or

MesxyHapo/iHa HayuHa KoH(bepeHIHs ,,bakaHu-exo™ U eHa € my0IMKyBaHa B Hay4HOTO CII.
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PacrenueBpuu Hayku. Exna or nyOnukamuure € Ha aHmmicku e3uk. [lyGnuxanumure
0Tpa3sBaT ChLIECTBEHA 4acT OT pa3paboTkara.

H3nonzeane na nonyyenume pezyimamu 6 npakmuxama.

B nacrosimmara pa3paGotka ca W3cieIBaHH U NPEAIOKECHA TEXHUYECKH PELICHUA Ha
pasnpbCKBayM 3a IIAHIOBU MPHCKAYKH M ca 0OOCHOBAaHW TEXHUTE MApaMETPU M PEKHUMH Ha
pabora 3a peaJu3upaHe Ha XKEIAHOTO KanKoBO Nokputue. Ch3/afieHu ca NpEeANoCTaBKU 3a
HaMaJIsIBaHE Ha Pa3XOJHTe 3a U3BHPIIBAHE HA J1a/ICHO PACTHTENIHO 3allIUTHO MEPOTIPUATHE U HA
3aMbpCABAHETO Ha OKOJIHAaTa cpelia W 3emejenckara npoaykuus. [lomydyenure pesyaratu ot
TEOPETUYHUTE U EKCTIEPUMEHTAITHHA U3CJIE/IBAHUA MOT'aT Ja c€ M3IMOI3BaT NpH pa3paboTBaHe U
KOHCTPYMpaHE Ha MAIlMHH 3a pacTUTE/IHA 3alllUTa, OT HayYHH KOJEKTHBH M OT y4eOHH
3aBEJICHHUA.

Oyenka Ha cmenewma Ha yyacmue Ha 00OKMopaxwma 6 paspabomkama Ha oucepmayuama
u npunocume. Jluven npunoc na asmopa.

Cwmstam, ue JOKTOpCKaTa JUCepTalys U pealu3upaHiTe NPUHOCH Ca JIMYHO JIENIO Ha Mar.
urk. Enena JlumuTpoBa, OCHOBaHHE 3a KOETO MH [aBaT NPEACTABEHUTE IyOJMKAaUMH IO
JMcepranuiTa, B CTpaHata ¥ B 4yxOWHa, Ch3JafeHaTa EKCHEPUMEHTalIHa ypenba
pazpaborenust B WIIA3P “H.IlymkapoB” onurTeH oOpasel; Ha IIaHIoBa IPhCKayka C
POTAIIMOHEH pa3NpbhCKBaY.

Cunrtam OnpesieiecHo, Ye OCHOBHMTE IOCTAHOBKH, PE3YJITaTH, AaHAIM3H U HAlPaBEHUTE
U3BO/IM, pa3pabOTEeHUTE METOAMKH U Ch3/IaICHUTE ONUTHH ypenOu U oOpasiy ca ¢ y4acTHETO
WY Ca JIMYHO JeJI0 Ha JIOKTOPaHTa.

IX. KpuTuunn 6eeKKH, BBIPOCH H NPENOPbKH KbM KaHIHAATA
Ilo npexacraBeHusi JMCEPTAMOHEH TPYA HMMaM CJICIHHTE BBIPOCH, 3a0€IEKKH U
NPENOPBKHU:

i Kax ca u36panu wii 000CHOBaHM /iBaTa JUaMEThpa Ha PasnpbCKBauuTe 254 mm
1 330 mm ¥ OT KaKBH ChOOPaXKEHHUS ca MPUETH TOYHO TE€3U CTOHHOCTH?
p B npencraBeHuss MaTepHall MMa HE3HAUYMTEIHH JIOTHYECKH, IPAMaTHYECKH H

TEXHUYECKH HENPEIU3HOCTH, MPOIYCKH M IPELIKH, KaTo: Ha cTp.16 nuncea Gpurypa Hall TEKCTa,
Ha cTp. 49 u 50 ca npeacraBeHu mectT GUrypH, HO 6€3 HoMepanus.

3. Ha MHOro Mecra B TeKcTa Ha JHCEpTalMiTa M aBTOpedepaTa HEKOPEKTHO €
M3M03BAHO NOHATHETO KOHCYMHpPaH ToK. CuMTaM 3a NOAXOAAIO J1a Ob/e - U3MEpeHa CHjla Ha
TOKa WJIM H3MEPEH TOK.

4. JIMncar JJOKyMEHTH 32 aBTOPCKa 3all[UTa Ha Ch3/1aicHUTe paspaborku. Cuuram,
ye [oJIe3H0 Ou OMIIO J1a ce MaTeHTOBaT pa3pabOTEHUAT POTALIMOHEH PasIpPBHCKBAY.
5 OT cnMCBKa ChC 3HAYMTETHO rojeMus Opoit nurepaTypHu u3TouHunu 198, He

BCHUKM ca W3Moi3BaHM B Tekcrta. OT HampaBeHata mpoBepka 19 Opos He ca BKIIOYEHH B
mucepramusata (N: N: 14, 24, 25, 51, 60, 61, 69, 74, 93, 96, 98, 99, 118, 132, 140, 141, 165, 166,
172).

X. O6ma ouenka

JIMCepTAalMOHHUAT TPYA 3aMHTPUTYBa CHC CBOSTa MHOIOCTPAaHHOCT, Gorar
EKCIIEpPUMEHTA/IEH MAaTEpHal W MHOTOIUIACTOB aHANHM3 B €HA WHTEPIMCUMILIMHAPHA 00NACT.
SIcHO ca ouepTaHM M CJ€[BaHM eranuTe Ha pa3paborkara. Banancupan W 3aabl004YeH €
AQHAIN3HT HA JIMTEPATyPHUTE H3TOYHUIHU. JIOKTOPaHTHT HEMOHCTpHpPA KOMIIETCHTHOCT H
MO3HABAHE HAa MaTepusTa. YCIEIIHO Ce € CNpaBWi C TEOpeTHYHaTta OOOCHOBKa M C
eKkcriepuMeHTaiHaTa pabora. OT npeacTaBeHUs TPYA JIMYH, Y€ TOH € U3KIIOYHMTEIHO HET0BO
JIEJI0, HO TIOJ{ BELIHS M B3UCKATEJICH KOHTPOJI Ha HeroBuTe phkoBoauTeu. Toi 1o6pe 6Gopasu ¢
npodeCHOHAIHKMSL €3MK M HayyHaTa MaTepus. 3amosHar € ¢ roisM Opoil juTeparypHH
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M3TOYHUIIM. 311011382 yMeNo ChBPEMEHHH METOIMYECKH U MIPOTPAMHH CPEJICTBA 3a CUMYJIallHs,
o0paboTKa ¥ HMHTEpIpeTals Ha TONy4YeHHTe pe3yiaTatd. HampaBeHuTe WH3BOAM OT
JMCEPTALMOHHMS TPYA ¥ (OpMYJHpPaHHTE NPHUHOCH CBUJACTEJICTBAT 33 M3rPaJieHO HAY4HO
muciieHe. JleMOHCTpHpaHa € crocoOHOCT 3a JeHHUpaHe Ha HaydeH nmpobJieM W HETroBOTO
CTPUKTHO IPEC/ICBAHE M peliaBaHe. B To3u CMUCHII ca M3IbIHEHH 0Opa3oBaTellHaTa U Hay4Ha
pons Ha quceprauuara 3a OHC - nokrop. HanpaBenure oT MeH 3a0eNeXKH ¥ MPENOPHKU HE
OMaJIOBaXKaBaT M3BHPUICHOTO OT JOKTOPaHTa M TpAOBa Ja ce mpHeMar, KaTo APYro MHEHHE,
KO€TO aKO TOM CYMTa 3a LeNiecho0pa3Ho, MOXeE J1a ro MMa BIpeBU npu Obaemara cu pabora
KaTO Y4€H, 3a10TO TOBA € CaMO HAyaJIoTo.

SAKJIIOYEHME

Bb3 oCHOBa Ha NPWIOKEHUTE OT JOKTOpPaHTa ChBPEMEHHHM METO/JM HAa W3CIIE[BaHE,
IPaBWIHO M3BEJCHUTE EKCIIEPUMEHTH, HanpaBeHUTe OOOOLICHHMS W W3BOAM CYMTaM, 4e
[IPEICTABEHUAT JAUCEPTALMOHEH TPy MO CBOA 00€M, ChAbP)KaHHE U NMPUHOCHA YaCT HAITBJIHO
otroBaps Ha usuckBanuaTa Ha 3PACPD u IlpaBuiiHuka 3a ycinoBusTa U pesia 3a npuaoObuBaHe
Ha Hay4YHH CTEIICHU M 32 3aMaHe Ha aKaJeMU4HH JbxHoCcTH B CCA.

OcHoBaHue 3a Ta3M OLICHKA MU JIaBaT MOCTHIHATAaTa 1eJl, IEMOHCTPUPAHUTE NNO3HAHUS,
U3II0JI3BAHETO HA CHBPEMEHEH METOJWYEH IMOAXOJ, TEXHUYECKHM M MPOrpaMHHU CpEJCTBa H
NIOJIy9E€HUTE PE3yJITaTH.

Tosa mu naBa ocHoBanue ja onens [NOJIOXKUTEJHO nucepranyonHus Tpya U ja
npeaioxka Ja ce npuchau Ha mar. HHk. Enena Tonoposa /IumurpoBa obpa3oBarenHara u
Hay4yHa creneH ,Jlokrop” B obnact Ha Bucme oOpazoBaHME ,, TeXHHYECKH HAyKH“,
npodpecuoHanHo HampasieHue S.1 ,,MamHHHO HHXKEHepCTBO® M HayyHa CHELMAIHOCT
sMexaHu3auus H eJIeKTPH(PHKANHA HA PACTeHHEBbACTBOTO*

LN
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REVIEW

of dissertation for obtaining the educational and scientific degree "DOCTOR" in the field
of higher education 5.0 "TECHNICAL SCIENCES", professional field 5.1
"MECHANICAL ENGINEERING", scientific specialty "MECHANIZATION AND
ELECTRIFICATION OF PLANT PRODUCTION”

Topic and author of the dissertation: INVESTIGATION OF ROTARY SPRAYERS,
with author mag. Eng. Elena Dimitrova

Member of the Scientific Jury: Prof. Dr. Eng. Boris Georgiev Borisov, University of
Ruse "Angel Kanchev" - retired, scientific specialty "MECHANIZATION AND
ELECTRIFICATION OF PLANT PRODUCTION", appointed a member of the NJ by
order N: 16 RD 05-228 .2021 of the SAA.

L. Brief presentation of the doctoral student

Mag. Eng. Elena Todorova Dimitrova completed her secondary education in 1994
at the Technical School of Mechanical and Electrical Engineering in Vratsa and her higher
education in 2000 at the Technical University of Sofia, majoring in Mechanical
Engineering and Instrument Making.

Her work experience passes through various companies in Sofia, as a trade

coordinator and technical secretary, and since 2007 she has worked as a chief expert
engineer in the section "Mechanization of Agriculture and Reclamation Systems" at
IPAZR "Nikola Pushkarov" - Sofia.
The set of materials presented by the doctoral student is prepared in accordance with the
requirements of the legislation and contains: Orders of the Chairman of the AA for
enrollment in doctoral studies in self-study N: NP 08-60 /18.05.2017 /25.06.2020 of mag.
Eng. Elena Dimitrova; Minutes of the meeting of the Extended Scientific Council at the
Department of Mechanization of Agriculture and Land Reclamation Systems for
preliminary protection and deduction with the right to protection, which establishes that
the doctoral student has completed her work program and successfully passed the required
exams; Order N: RD 05-228 / 16.12.2021 of the Chairman of the AA for the formation
of the NJ for official defense of the dissertation of Eng. Elena Dimitrova; Professional
autobiography; List of scientific publications and other scientific products; Dissertation
and abstract of the candidate Eng. Dimitrova.

I1. General characteristics of the dissertation and the autoreferee - volume and
structure

The dissertation presented for review is written on 127 pages and is structured in
an introduction and 4 chapters, consistently and logically connected with each other and
with conclusions to them. In the separate sections are situated 95 figures, 9 tables and 84
dependencies / formulas /. 198 literature sources were used, of which 147 were in English
and other foreign languages. 15 general conclusions are proposed.

The presented abstract in a volume of 32 pages meets the requirements and reflects
the most important elements, the results obtained and the essential part of the research.



I11. Relevance of the studied problem

The population of the earth is constantly growing and the increase in the last 50
years is on average by 80 million. per year. In order to provide for his food, it is necessary
for food production to grow at the same rate. Under these conditions, it is unrealistic to
expect food production without the use of pesticides in the near future.

The European Parliament and the Council of Europe have regulated that the
adverse effects of pesticides on human health and the environment must be further
reduced by the well-known nitrate directive. Modern pesticides are becoming more
effective and therefore require much more precise application. Two types of sprayers are
used for plant protection - fan and the boom. The boom sprayers are the most widespread.
They have hydraulic sprinklers that generate drops of different sizes in a wide range. All
this requires the improvement of the spray systems of the boom sprayers. This dissertation
aims to study and propose new technical solutions for sprayers for boom sprayers and to
justify their parameters and modes of operation. The realization of the desired drip coating
is sought in order to create preconditions for reducing the costs of carrying out a plant
protection measure and the pollution of the environment and agricultural products.

All this determines the relevance and applicability of the development results.

IV. Literary knowledge and theoretical competence of the candidate

Knowing the state of the problem.
The doctoral student has performed an in-depth analysis of 198 literary sources by
Bulgarian and foreign authors, incl. 51 in Cyrillic. It is noteworthy that most of these
sources are from foreign authors, which defines the author as one of the experts in the
country on this issue. The analysis is built logically and according to a suitable scheme,
using a systematic approach. It has been prepared in depth and critically, concluding the
examination of each element with a clearly defined convincing position on the individual
unresolved issues. The literature analysis shows that the doctoral student has very good
theoretical training, erudition and competence in a complex interdisciplinary scientific
field, where in-depth knowledge in various fields is required. The doctoral student has
managed to collect, study and practically make sense of the information available to him.

All this has allowed him to properly formulate the purpose and objectives of the
study, taking into account the state and relevance of the problem.

V. Methodical approach

Approach and solution to the problem

In the present study, the doctoral student sought to clarify the problem in its
entirety. A traditional, for the considered area, approach for solving the formulated
problem is used. On the basis of in-depth analysis, 5 research tasks have been formulated,
and for their solution methodologies and experimental devices have been created, as a
result of which the problem has been solved. The approach used leads not only to the
accumulation of experience and knowledge, but also to obtaining results with practical
benefits. The doctoral student has demonstrated skills in planning and conducting
experiments.



Scientific novelty

A methodology for determining the optimal location of rotary sprinklers on the
frame of a boom sprayer has been developed. Software for machine calculation of the
parameters of the distribution along the length of the bar has been substantiated and
developed. New rotary sprinklers with hydraulic drive and stands for their research have
been developed. Existing sprinklers have been modified and their parameters have been
studied and analyzed.

Practical utility

In the present study are investigated and proposed technical solutions for sprayers
for boom sprayers and substantiate their parameters and modes of operation to achieve
the desired drip coating, in order to create conditions for reducing costs in carrying out a
plant protection measure and pollution. environment and agricultural production.

Object of the study

The object of the study are several types of rotary sprinklers. Four modifications
of rotary sprayers of our own design and an original Micromax III rotary sprayer of the
English company Micron Sprayers Ltd and a modified such sprayer, in different positions
relative to the sprayed surface, were studied.

Subject of the research

The subject of the study are the parameters and modes of operation of rotary
sprayers to a boom sprayer.

Based on the above, I believe that the doctoral student has appropriately and
correctly selected and defined the object and subject of his research, based on scientific
methods and approaches.

VL. Significance and persuasiveness of the results obtained, interpretations
and conclusions

Content evaluation

I positively evaluate the dissertation presented for review in its structure as follows:

The introduction is short and purposeful. Synthesized introduces the reader to the
issues of development. In it, the author justifies the need to seek and apply effective
principles, technologies and technical solutions for environmentally friendly plant
protection measures.

The analysis of the state of the problem presented in Chapter One includes the
known methods of plant protection, specific concepts, terminology and methods of plant
protection, technical means for mechanization of plant protection processes, classification
and design of plant protection sprayers, quality control and evaluation when using
sprayers. It was found that the technology for controlled drip coating has not been
comprehensively studied and its potential has not been fully revealed. The influence of
the speed of rotation, the diameter of the spray disk and the flow rate on the distribution
of the drip coating have not been studied comprehensively. The possibilities for hydraulic
drive of rotary sprayers in boom sprayers have not been sufficiently studied.

The analysis is generally thematic. The good literary awareness and the free
handling of the doctoral student with the terminology and his professional comments and
summaries are impressive. The first chapter ends with 7 conclusions.



The in-depth analysis allows the author to correctly formulate in the second
chapter the purpose and objectives of the study, taking into account the state, relevance
of the problem and the results obtained by other researchers. The object of the research is
appropriately and correctly defined - several types of rotary sprinklers. Four
modifications of rotary sprayers, own development and original rotary sprayer Micromax
III of the English company Micron Sprayers Ltd in different locations relative to the
sprayed surface were studied, for which correct optimization was made through
comparative studies.

This chapter also presents the methodology of experimental research. It is based
on the general methodology for complex scientific research. In the study of the main
parameters the comparative and formal method and the method of a priori ranking of the
factors are set. The comparative method is used at all stages of the study to obtain
information about the effectiveness of the measures taken in organizing the study. The
most effective tool for analyzing complex systems and choosing an effective solution is
the formal approach. Its essence consists in building mathematical models for the studied
quantity and analysis of this model with mathematical methods.

The methodology developed by the doctoral student allows to successfully solve
the research tasks and to achieve the set goal. The structure and elements of the
methodology for experimental research are properly justified, and their relationship is
logical and allows to obtain reliable results for the studied parameters. Experimental
systems and stands for objective research have been designed and created for the conduct
of laboratory tests.

The critical and substantive analysis has allowed the PhD student in Chapter
Three to proceed to an in-depth examination of the theoretical prerequisites and
theoretical studies of the spraying process during the operation of a rotary sprayer from a
boom sprayer. The theory of scattering theoretically substantiates the main factors
influencing the scattering and the schematic diagram of the theoretical model of droplet
formation - the interaction between factors and parameters in the sprinkler. Through
modeling and simulation the drip formation is substantiated in different operating modes
of the different rotary sprayers and the torch is presented during the operation of the rotary
and drum sprayer. The movement of the droplets after leaving the sprinkler was analyzed
by determining their absolute speed in free flight. The determination of the required
consumption of working fluid is theoretically justified. By modeling the distribution of
working fluid during the operation of a rotary sprayer, the spatial intensity of the
distribution of working fluid is visualized. The chapter ends with 17 conclusions.

Chapter 4 presents the results of experimental research and the analyzes made by
them. The results of studies of the Micromax I1I sprayer on the influence of the speed of
rotation of the disk on the change in current in three modes of operation without and with
liquid at three flow rates of the sprayer are shown. The current strength in start-up and
operating mode at three flow rates of the sprinkler, respectively 3; 3.6 and 4.2 /min. The
distribution of the working fluid on the surface and the parameters of the torch depending
on the frequency of rotation of the disk and the flow rate of the sprayer were studied. The
possibility for the location of the sprinklers along the length of the rod has been
established, depending on the flow rate at different speeds. The nature of the distribution



of the working fluid at three types of heights of placement of the sprinklers above the
catching surface and at all three flows, but at a constant speed of 3500 min™'.

Similarly, the results of the experimental studies of the modified Micromax III
sprayer and the created sprayers, own construction, respectively with a disc diameter of
254mm and 330mm when turned up and down relative to the catching surface, are shown.
The experiments were performed at different disk speeds -1120, 1540 and 1960 min™! and
at different flow rates 0.8; 1.8 and 2.8 I/min. The results of the research of network type
sprinklers when working with different flow rates are presented, the shape of the drip
torch at different rotational frequencies and respectively turned down and up are
determined. The technological scheme and the parameters of the sprayer with rotary
sprayers are substantiated and a structural scheme is proposed and a prototype of a
machine with a spraying system of rotary sprayers is created. The fourth chapter ends
with 15 conclusions.

Based on the conducted numerous experiments and analyzes, fifteen general
conclusions have been formulated, which reflect the essence of the obtained results.

The list of used literature is prepared according to the bibliographic requirements.
Literary sources are in the field of the topic of the dissertation, which shows that the
doctoral student is thoroughly acquainted with the nature of the problem. It should be
noted that the dissertation is written in a very good style and language, in chronological
and logical sequence, easy and convenient to read.

Reliability of the results obtained

The scientific potential of the team in which the doctoral student was trained, the
results of scientific forums in Bulgaria and abroad, as well as the methods, programs,
equipment and modern tools used by the doctoral student to process, evaluate and
interpret the results give grounds for acceptance. results as reliable.

Evaluation of the content of the Abstract

The presented abstract meets the requirements and reflects the most important
elements, the results obtained and the essential part of the research. Contains 15 general
conclusions and views of the author on the contributions received. A list of publications
related to the dissertation is attached. I have the following two remarks on the layout of
the abstract:

» the composition of the NJ and the reviewers must be reflected in its internal
page;
» No summary in English.

VII. Contributions of the dissertation
The author offers his contributions, which I essentially accept, and which confirm
the fulfillment of the set goal and reflect the results obtained. From my point of view, the
contributions can belong to the following three groups:
e PROVING WITH NEW MEANS OF SIGNIFICANT NEW COUNTRIES OF
ALREADY EXISTING THEORIES AND HYPOTHESES:
> It has been established that the technology for the controlled drip coating has not
been comprehensively studied and its potential has not been fully revealed. The
complex influence of the speed of rotation, the diameter of the spreading disk and



the flow rate on the distribution of the drip coating has been studied, and the main
design and technological parameters have been substantiated;

» A procedure with software / developed software / for determining the possible

»
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>

distances of the spreaders along the length of the rod depending on the distribution
of the working fluid in different modes of operation of the spraying system is
substantiated;
The developed software for simulating the distribution of the working fluid along
the width of the boom allows based on the distribution of one sprinkler to optimize
the step of placement of the sprinklers on the boom depending on the used
consumption norms and parameters of the desired drip coating. This creates the
preconditions for choosing the optimal configurations available to the sprinklers,
according to the specific cost norms, conditions and type of enemies;

e CREATION OF NEW CLASSIFICATIONS, METHODS, STRUCTURES,

TECHNOLOGIES:

The structure of the elements of the process of spraying the working fluid in a
rotary sprayer is proposed, which allows it to be studied comprehensively and to
get a clear idea of the phenomena that occur during detachment of droplets from
the spraying element and their movement to treated objects;
The parameters of the distribution of the working fluid along the width of the rod
are determined depending on the mode of operation of the sprayer;
The possible distances of placement of the rotary sprinklers along the length of the
rod are determined;
The optimal mode of operation and location of rotary sprayers to the boom sprayer
is justified, depending on the design of the sprayer;
Technology and technical means for work on the technology for controlled drip
coating are substantiated.
A model of a plant protection machine with rotary sprinklers has been made.

e OBTAINING AND PROVING NEW AND CONFIRMATIVE FACTS:
The influence of the parameters of the spraying process and the design
characteristics of the rotary sprinklers on the transverse distribution of the working
fluid has been established;
The possibility for using cost norms, realizing effective plant protection with
minimal ecological consequences and financial costs, is substantiated;
The starting current of the Micromax sprayer has been found to be twice that of the
operating mode, which can be useful in determining the possible number of
sprayers powered by the tractor's electrical system;
It has been found that in rotary sprinklers, the main influence on the distribution of
the working fluid on the surface is the speed of rotation and the location of the disk.
The diameter of the sprayer has the greatest influence on the diameter of the drop.
As it increases, the diameter of the drops decreases. As the flow rate of the working
fluid increases, the diameter of the droplets increases.
To ensure the required flow rates, the spray system, according to the working width
of 5 m, must have a flow rate of 0.22-2.2 I/min at a pressure of 0.1-0.15 MPa.



VIII. Quality evaluation of scientific publications, presenting the dissertation
results

The candidate has presented three scientific publications for his dissertation. One
is an independent author and one is the first author. One publication is from the
International Congress Mechanization and Energy in Agriculture in Istanbul, one is from
the International Scientific Conference "Balkans-Eco" and one was published in the
scientific journal Plant Breeding Sciences. One of the publications is in English. The
publications reflect a significant part of the development.

Using the obtained results in practice.

In the present study are investigated and proposed technical solutions for sprayers
for boom sprayers and substantiate their parameters and modes of operation to achieve
the desired drip coating. Preconditions have been created for reducing the costs of
carrying out a plant protection measure and the pollution of the environment and
agricultural products. The results obtained from theoretical and experimental research can
be used in the development and construction of plant protection machines, research teams
and educational institutions.

Assessment of the degree of participation of the doctoral student in the development
of the dissertation and the contributions. Personal contribution of the author.

I believe that the doctoral dissertation and the realized contributions are the
personal work of Eng. Elena Dimitrova, the reason for which are the publications
presented on the dissertation, in the country and abroad, the created experimental system
and the developed in IPAZR "N. Pushkarov" prototype of a boom sprayer with a rotary
sprayer.

I definitely believe that the main formulations, results, analyzes and conclusions
made, the developed methodologies and the created experimental systems and samples
are with the participation or personal work of the doctoral student.

IX. Critical remarks, questions and recommendations to the candidate

According to the presented dissertation I have the following questions, remarks and
recommendations:

1. How were the two sprinkler diameters 254 mm and 330 mm selected or justified,
and for what reasons were these values accepted?

2. There are insignificant logical, grammatical and technical inaccuracies,
omissions and errors in the presented material, such as: on page 16 there is no figure
above the text, on pages 49 and 50 six figures are presented, but without numbering.

3. In many places in the text of the dissertation and the abstract the term consumed
current is incorrectly used. I consider it appropriate to be - measured current or measured
current.

4. There are no documents for copyright protection of the created works. I think it
would be useful to patent the developed rotary sprayer.

5. From the list of the significantly larger number of literature sources 198, not all
of them are used in the text. Of the inspections, 19 were not included in the dissertation
(N: N: 14, 24, 25, 51, 60, 61, 69, 74, 93, 96, 98, 99, 118, 132, 140, 141, 165, 166, 172).




X. Overall assessment

The dissertation is intriguing with its versatility, rich experimental material and
multi-layered analysis in an interdisciplinary field. The stages of development are clearly
outlined and followed. The analysis of the literary sources is balanced and thorough. The
doctoral student demonstrates competence and knowledge of the subject. He has
successfully coped with the theoretical justification and experimental work. From the
presented work it is clear that it is exclusively his work, but under the skillful and
demanding control of its leaders. He is good at professional language and science. He is
familiar with a large number of literary sources. Skillfully uses modern methodological
and software tools for simulation, processing and interpretation of the results. The
conclusions made from the dissertation and the formulated contributions testify to the
developed scientific thinking. The ability to define a scientific problem and its strict
pursuit and solution has been demonstrated. In this sense, I believe that the educational
and scientific role of the dissertation for ONS - Doctor is fulfilled. My remarks and
recommendations do not belittle the doctoral student's work and should be accepted as
another opinion, which, if he deems it appropriate, he may have in mind in his future
work as a scientist, because this is just the beginning.

CONCLUSION

Based on the modern research methods applied by the doctoral student, correctly
performed experiments, summaries and conclusions, 1 believe that the presented
dissertation in its volume, content and contribution fully meets the requirements of
ZRASRB and Regulations on the terms and conditions for obtaining scientific degrees
and to hold academic positions in the SAA.

The reason for this assessment is the achieved goal, the demonstrated knowledge,
the use of a modern methodological approach, technical and software tools and the results
obtained.

This gives me a reason to POSITIVELY EVALUATE the dissertation and to
propose to award a mag. Eng. Elena Todorova Dimitrova educational and scientific
degree "Doctor" in the field of higher education "Technical Sciences", professional
field 5.1 "Mechanical Engineering" and scientific specialty '""Mechanization and
electrification of crop production"
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