CE/ICKOCTOMAHCKA AKATEMUS!
1 - coous ’
3 Bx. Ne .57 —’\5:( ..... :
PEOEH3USA |~ W06 oo,

BBPXY JHMCEPTALMOHEH TPY/ 32 MPHAOONBaHe HA HAY9IHATA CTETICH
,JIOKTOp Ha HaykuTe“ B 061acT Ha BUCHIE 00pazoBaHue TexXHIIECKH HAYKH,
npodeCHOHAHO HanpasaeHue 5.1 MamuHHO HIKEHEPCTBO, HaydHA CrierHal-
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JIOKTOpPaHTBT € TPEACTABHI IMBIEH KOMILIEKT JOKYMEHTH: JUCCPTALHOHEH TPYX,
asropedepar u crpasku, mokassamy msucksarmre Ha 3PACPB u IIIIBPACPB 3a no-
NyCKaHe JI0 3allHTa Ha Hay4Ha cTereH” JIOKTOp Ha HayKUTe”

~ CripaBkaTa 32 HayKOMETPHMYHHTE TOKa3aTeNM Ha upo¢. a-p Crexxan Hsanos
BOKOB MOKa3Ba, 9€ €A M3IbJIHEHH MHHMMATHWTE HALMOHAIHM M3MCKBAHMA MO 491.26,
an2 u 3 , ChOTBETHO Ha M3McKBaHmsita Ha wi.26,an. 5 ma 3PACPB, ompenencuu B
TTII3PACPE 3a npuckkaase Ha HaydHA CTENEH ,,JlokTOp Ha HayKHTe” 1O MPodecHo-
HAJIHO HanpasjcHue 5.1.”MamyHHO HHXKEHEPCTBO .

1. KpaTko npeacTaBgHe HA KaHIHAATA

Ipo¢. a-p umx. Crexan Vsanos bosxxos € ponen Ha 06.04. 1962 r. 8 SImMbon. 3a-
BBPIIBA CPEJHO OOpa3soBaHME B TEXHHWKYM MO MEXaHM3alHMid HA CEJICKOTO CTOIMAHCTBO
TMCC ,,Xpucro Bores” rp. SIm6on mpez 1981 r. Cien xoeto 3asppmsa MHUHCII nm.
B.I1.Topsiukuna, Pycus' npe3 1988 r. mo cnermanHocT ,,Opranusaims, TEXHOJIOIus, pe-
MOHT M €KCIUTOATALIAS HA MAIIMHHO-TPAKTOPHUSA MAPK B 3eMEENHeTO" ¢ Kpamubukaws
mamuHeH mmkeHep. Ilpes 1993 r. samurasa OHC moktop (kaHAMIAT HA TEXHHIECKUTE
Hayxu), mpe3 1994 r. mocrenea Ha pabora B HUMECC Codums, KaTo HaydeH CHTPYI-
auk. Crnenuanusyupa B MOCKOBCKHMS arpOMHKEHEPEH YHHUBEPCHTET B Pycusa u DLG ~-
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Testing center, Gross Umstadt, Germany (I'epmarus) Te3u 06pasoBaTe/HM HUBA aBaT
pb3MokHOCT Ha mpod. CHexxan Boxkos Aa Bomu 3axpnbodena HaygHa paborta B 00-
7acTTa Ha B OBGIACTTa HA MEXaHW3alUusTa Ha 3eMenesckoro mpomssoacTso. Ot 2001 e
m36pan 3a gouent (cr.a.c. Il cr.) B UMM Codus, a ot 2018 go cera e npodecop B
UTIA3P , H. Tlymxkapos* Codmus.

Hayunure puTepecu Ha npodecop CHexan boxxoB ca OCHOBHO B CIIEJHUTE 00-
nacTH: MexaHM3alMsd Ha 3€MEJENICKOTO MpOM3BOACTBO, H3cneasaHe, KOHCTpyHMpaHe,
MOJIEPHU3MPAHE M ONTUMU3HPAHE SKCIUIOATALMATA HA 36MC/ICIICKH TPAKTOPH, 3EMEICI-
cKH pabOTHHM MAIIMHU U MAIIMHHO-TPAKTOPHW arperarx.

2. O6ma XapaKTepHCTHKA Ha AMCEPTANHATA H aBTopedepara — obem
CTPYKTYpa

JlucepramumonHuaT Tpy Ha mpod. a-p Crexan boxxkos Ha TemMa ,,MexaHn3upaHo
OTIVIeKIaHe ¥ GpaHe Ha MacnojaiiHa po3a“ € B obem oT 518 cTpaHuum, KaTo ChAbPXKA
YBOJI, OCEM pa3jiena, OCHOBHH H3BOIW M NPELTOKCHUSI 33 TCOPUATA U NPAKTHKATA, Ha-
Y9HH, HAYIHO-IIPHIOKHM ¥ MIPUIOKHHU NPUHOCH. )

JlucepTanpMaTa € CTPYKTYPHAPAHA METOAMYECKHA MPABIIHO, KATO B ITbPBH pasien ©
HATIPABEH 3aabI00YEH JHUTEPaTypeH aHANM3 Ha OCOOEHOCTHTE NPH OTITIEXIAHETO M
6paHeTo Ha MacjoJaiHa po3a; AEHHOCTUTE M CPECTBATa 34 MEXAHU3ALWAA TIPH OTIJICK-
HaHeTo M OpaHeTo Ha MacinoAaiHa po3a, OT KOWTO Ce BIDKIAa BUCOKATA JIMTEpaTypHa 0C-
BEJIOMEHOCT M aHAJTUTHYHOCT Ha aBTOpa.

Ananmsupany ca 206 TMTEpaTyPHH W3TOYHHMIM, OT kOMTO 88 Ha KHMpenuua, a 48
Ha JaTUHMIE, 61 B HHTEpHET M 9 CTaHAapTa, KOUTO aHAIM3 € MO3BOJIMI Ha JOKTOPAHTa
IpaBUNHO Aa GOpMYITHpa LENTA U 331a9MTE HA KOMILICKCHOTO JTUCEPTALMOHHO H3CICA-
BaHe.

[locTaBeHaTa L€l B JACEPTALMATA MOXeE fa ObJe pealusupaHa dpe3 u3bpaHure
OT aBTOpa CHCTEMEH M KAGCPHETHUCH TOMXO0/, AHATUTIIEH H CPABHUTENICH METOIH Ha
uscrenpane. Ha Tasm ocHOBa ca (opMyTMpany 3aapabodeny u akTyansd wssomd. OT
HAIIPABCHWTE W3BOAM M IIOCTABEHATA LEJ HAa KOMIUIEKCHOTO HAYTHO H3CICIBAHC Ca
dopMyIMpaHH OCEeM 33344

BbB BTOpHA pa3jiell ca pasricJaHu CTPYKTYpaTa ¥ eIEMEHTUTE Ha obmara MeTo-
KA ¥ METOJMKATA HA eKCIIEpAMEHTATHOTO u3ceaBane. Tesu METOMKH ca paspaboTe-
HM B CHOTBETCTBHE CHC ChBPEMEHHMTE Pa3OUpaHUs U TeOpHA Ha excnepuMeHTa. Kpure-
PHAT 3@ ONTHMH3AIMA € OTIPEACIICH IIPABUITHO.

B TpetH pasnen ca 060CHOBaHM NApaMETPUTE Ha TEXHUIECKHUTE CPEACTBA 33 pa-
60Ta B CTOIAHCTBA ¢ HACAKAECHHA C MacioaiHa po3a. B geTBbpTH paszen e paspabore-
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Ha MHOrO(yHKIMOHAIHA MANIMHA 32 PO3ONPOM3BOACTBOTO. B metw pasmen e paspabo-
TeHa TPMMOYJIHA MalIMHa 33 MEXaHM3UpaHe OpaHeTo Ha LBeTa B HACAXKJICHMA C MacJIo-
maiiHa posza. B pasfen meCT ca M3BBPLICHA H3CICABAHMS 33 MHEBMAaTHIHO OpaHe Ha
[[BETa HA MaciojAaiHara po3a. Bp3 0CHOBA Ha Te3W H3CIEABAHMA B Pa3/iell CEIEM € pas-
paGoTeHa MamWHA 32 MHEBMATHIHO Opame Ha MacjojaiHata posa. B paspen ocem €
pa3paboTeHa 3eMe/ieliCKa MANIMHA 32 Pe3UTOa HA MACJIOAAHaTa po3a.

[leHHOCTTa ¥ OPUTHHAIHOCT HAa PE3YNTATHTE OT JUCCPTALMOHHOTO H3CICABAHE €
B TOBA, 4€ TO ¢ M3TPAZCHO OCHOBHO HA CBOY M3C/ICBAHKA MM B KOJEKTHUBH, KbJETO TOH
e BoJem, T.¢. 28 Hay4HH Tpyzaa.

IIpeactapeHusT aBTopedepaTr € pa3paboTeH B ChOTBETCTBHC C M3HCKBAHHATA Ha
3PACPB, INII3PACPE u I[Ipasunnuka Ha CCA. Tol TOYHO ¥ KOPEKTHO, H34EPIIaTCIIHO
M ChABPIKATENHO OTPa3iBa ChIbPKAHMETO HA NUCCPTALMOHHWA TPYA M HETOBUTE CHIN-
HOCTHHM IIOJIOKECHMS ¥ HAYYHH, HAYYHO-IIPHIIOXKHHM M MPHIOKHH MIPHUHOCH, KOUTO €€ OT-
HACAT [0 YChBBPIIEHCTBAHE HA TEOPHATA M oborariBaHe HA mpakTukata. KbM Hero He
Morar Ja 6b0aT OTIPaBEeHHA HUKAKBY CHIIECTBCHH 3a0€IEKKH.

3. AKTyaHOCT Ha pa3paGoTBaHHs B JHCEPTALMOHHHAS TPYA npodiaema

MacnopaiiHara po3a € eAuH OT Hali-3HaYMMMTE CHMBOJIM 32 HalMOHATHAa rOpJOCT,
a U3BJIMYAHOTO ETEPUYHO MACIO OT LIBETOBETE Ha OTIIIEXkKIaHa B bbarapus posa e ¢ Ka-
YeCTBa, KOMTO OTPEXIAT IMAEPCKATA My [IO3KIMA B cBeToBeH Mamab. OTriiexxaaHeTo Ha
MacJI0aifHa po3a ce XapakTEpPH3Hpa ChC CHEIMPUIHM OCOOEHOCTH, KOMTO HE CE Cpe-
IIAT [PY APYTHTE 3eMEENCKH KyJITypH, BKIL. B Macnofainu. Tesn ocoGenocTu mpezon-
peaenaT cneurguKara Ha H3MOJI3BAHATA 36MEIENICKA TEXHHUKA 332 MEXaHM3HPAHE HA TCX-
HOJIOTUYHHTE IIPOLIECH B PO3OIPOU3BOACTBOTO.

[ToBedeTo 3eMENENICKH KYJITYPH IO3BONABAT IIPOU3BOACTBO, IIPH KOETO MHOIO OT
OnepalliMTe C€ U3BBPINBAT MEXaHM3UPaHOo. MacrmonaiHaTa po3a 3a CHKAICHHE HE € OT
TaX. V3M013BaHETO HA PHYEH TPy ¥ HUCKONPOM3BOAMTE/IHA TEXHUICCKH CPEACTBA IIPH
OTIIEKIAaHe Ha MAaclIo[aiHa po3a € XapaKrepHa Heropa ocobeHOCT, KOATO ¥ A0 ACH
JAHEIIEH He MOXe Ja ObIe HAITBJIHO OTCTPAHEHA. 3HAYMTENHUAT OPOH 4aCTHIHO MeXa-
HM3UPaHM ¥ PHYHH ONEPALHMHU OT TEXHOJIOTHYHHUA MPOIEC NPH OTIICHKIAHETO HA MACJIO-
JaiiHa po3a, a CHIIO TEHACHIMATA 33 HaMansBaHe Ha paboTHaTa pbka mopagu JEMor-
padckara Kpu3a NOCTaBAT BHIOPOCA 3a MIOBUIIABAaHE HA MEXaHU3UPAHETO HA PO3OMPOM3-
BOACTBOTO KAaTO ITbPBOCTENCHHA 3a1a4a.

AHATH3HPARKH CIIEKTHPA OT ACHHOCTH MpPH OTIIIEKIAHETO HA MAclIOfanHa po3a,
H3BOIBT €, 9€ MOBMIIABAHE HA ¢(PEKTHBHOCTTA HA TEXHONOTMYHMA MPOIEC MOXe a Ob-
Jie TIOCTUI'HATO 9pe3 pa3paboTBaHe U BHEAPABAHE B PO3OMPOM3BOACTBOTO HA TCXHMICC-
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KM CPEJCTBA 32 MEXAHW3HPAHE HAa TEXHOJOTHYHUTE ONEPAIMH, CBBP3aHH C IDIKHUTE 33
pacTeHUATa ¥ OpaHETO Ha PO3OBHA LBAT.

B Tasu BpB3Ka AMCEpTANMOHHO M3cienBaHe Ha Mpod. a-p Cuexxan boxkos ,Me-
XaHH3MPAHO OTIJIeX/JaHe H OpaHe HA MacJI0JaHHA Po3a” € aKTyallHO KaTo CrioMara 3a
PEIABaHETO HA €MH CIO)KEH ¥ HEOOXOMMMH 33 MKOHOMHYECKOTO Pa3sBUTHE HAa CTpaHa-
Ta HU ¥ 3€MEJIEIHETO BHIIPOC CBBP3aH C MEXAHM3UPAHE HA TEXHOJNOIMYHUTE ONCPAaLHH,
CBBP3aHH C [PYDKUTE 33 po3aTa U OPaHETO HAa PO30BHA UBAT, UPE3 CH3AABAHETO HA HOBH
BHCOKO ITPOM3BOJAUTEIHH 36MEIEIICKM MAIIMHH OCHIYPABAIlM MCXaHU3MPaHE Ha onepa-
LIMKTE IPU PO3OIIPOU3BOACTBOTO.

ToBa H3CIeOBaHE € OPUTMHAJIHO IO CBOATA CHIMHOCT. IIpobieMbT € MHOrOacHex-
TEeH U aBTOPHT Mpod. Boxkos paboTu ynopuro mosede OT 25 TOJMHU M THPCH HOBH H
HOBH PEIICHHA HA IIPOLIECUTE NPH PE3UTOCHHUTE ONepalyy, IPBCKaHETO, 6opba ¢ Bpean-
TEJIMTE, PETYIMPAHETO Ha (PHU3UOIOTMIHHTE MPOIECH B PACTEHMATA, TOPEHETO M IOJIH-
BaHe Ha pacTenusTa. Tosa ca Bce (pakTOpH, KOMTO BIIMAAT BBPXY Ka4eCTBOTO Ha pO30-
BUS L[BAT M IOJYYEHHTE OT HEro MpoayKTH. TOM mpeiiara 3a MpaKTHKaTa KOHKPETHH
pemeHus ¥ IPEHOPHKY 32 BHEAPABAHE B PO3OIPOU3BOACTBOTO.

4. Hay4ns, HAy4HO-NPHIIOKHH M NPHIOKHH IPHHOCH HA AHUCEPTANHOHHHS
TPYA

JHoxTtopauTsT mpod. a-p CHexan boxkos € GopMyMpal B AUCEPTALMATA CH, IO~
naM 6poit mpuHOcH: HaydHu (5 6pos), HaydHo-npwroKEM (7 6pos) U mpriIoKHHA (5
6pos). Beopeku de mpueMaM Ha9MHA, MO KOMTO KaHAMAATHT TEMATHIHO € IPyIHMpan
CBOMTE M3CIEABAHMSA M NPHHOCHTE B TAX, OMX Ipenopbuan 0OeIUHABAHETO UM B IIO-
TrOJIeMH IPYIH, KOETO G J0BENO 0 HamanssaHe Ha Opos Ha mpuHOcHTe, 6€3 TOBa na
HAMAIM 3HATUMOCTTA UM.

Karo mosHasam paborara Ha npod. Cuexxan BoxkoB, HEroBoTo 06pasoBaHue M
TeOpEeTHYHA MOArOTOBKA, a4 CHIIO TAKa M BF3MOXKHOCTHTE My Ja 0000maBa 1 aHATH3UPa,
ybeeHo cMATaM, € IIPUHOCUTE B JUCEPTAIMATA U NPEACTABEHATE CAMOCTOATETHATE
KOJICKTUBHHUTE CTaTHH Ca HECOBO JIMIHO Jeno. [IpaBH BriedatieHue CpaBHUTCIIHO roJe-
MUAT Gpoi MpeacTaBeHH MTHpaHUs - 16, oT Tax 9 ca B Scopus. bposT To9xku OT UMTH-
paHMATA HAJBHMINABA MUHMMATHATE W3HCKBAHMA 33 HAaydHATA CTeneH ,,JIOkTop Ha Hay-
KHTE"

[IpuHOCHTE B JMCEpPTALMATA C€ TPAlAT BbPXY AOCTOBEPHOCTTAa HAa NPOBEACHHMTE
W3CIIEABAHMAA, KOMTO MMaT HaydeH, HAy9HO-TIPWIOXKEH M NPHIIOXKEH Xapakrep U IpH-
YHUCIIBAM OCHOBHO KBM CIIETHHUTE IPYIIH:
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®opmyapane 4 060cCHOBaBaHe Ha HOBA TEOPHs /XHIOTe32/

1. O60cHOBaHA TEOPETHIHO M NMPOBEPEHA EKCIEPUMEHTATHO ¢ ABy(a3Ha BaKyyM-
HOMEXaHWYHA cXeMa, KOMOHHHpama IMHeBMAaTHIHO 3aCMYyKBAHE HA LIBETA MEXAHHIHO
OTpPA3BAHE HA [[BETHATA JPHXKKA [10J] JalmIKara, Ha 6a3aTa Ha KOATO € NeUHMPaH METOX
332 MEXaHH3MPAHO OTACIIAHE Ha IBETA HAa MACIOJaiHa PO3a OT PACTCHHUETO.

2. JlehuEMpaH € MHEBMO-MEXAHUYECH METOJ 32 MEXaHH3MPaHO OpaHe Ha MacloAau-
HHU PO3H, B CbOTBETCTBHE C KOHTO PO3OBMAT LIBAT C€ OTAEIA OT XPacTa 4pe3 MHEBMATHY-
HO 3aCMyKBaHE Ha UBETa ¢ MEXaHHIHO OTPA3BAHE HA IBETHATA APBHKKA ITOJ JaIIKAaTa ¥
ce IIPEABIDKBA OT BB3/yIIEH IIOTOK A0 MACTOTO 32 ChOHpaHe.

3. lepuHupaHo € TOHATHETO ,HAYYHO HM3CICABAHC B MIDKCHEpHATa 3E€ME/ICIICKA
npakTHKa“ M ca 0600meHr MeTOAMYECKHTEe OCHOBH HA MIKCHEPHHTE HM3CIIeABAHMA B
3eMeesICKaTa MPaKTHKA.

JlokazBane ¢ HOBH CPeJCTBAa HA ChIIECTBEHH HOBH CTPAHH HA Be'e ChIIecT-
ByBaIIM HAY4HH 00,1aCTH, npo6jeMH, TEOPHUH U XHIIOTE3HN

1. Jloka3zaHu €KCIIEPMMEHTATHO Ca ONTHMATHOCTTa HA KOHCTPYKTUBHOTO PEHICHHC,
3ApaBHUHATA ¥ (YHKIMOHAIHATA MPUrOJHOCT HA MAaIIMHMTE 33 paboTa mpH pasIHIHM
CXeMH Ha MPHCHEMHABAHE KbM HABECHATA CHCTEMA Ha TPAaKTOpa, 3aEMaHo OT Oepadnte
noJokeHue (paBw/ceqHanM) BbPXy TOBapHUTE ruiatdopmu, OpOH U pasmpe/cieHHe Ha
GepaunTe BBPXY TOBApHMTE TIaTGOPMH, HAIMYIHE HA ONIOPHH XOZ0BM Konena i ap. Om-
peneNeH: ca ONTMMAIHIATE YyCIIOBHA 32 TAXHATA €KCIUIOATAlUs 338 pealu3upaHe Ha Mpo-
M3BOJUTENIHOCT Ha TPYAA ABa M [IOBEYE ITHTH MO-BHCOKA OT TPAAMUMOHHOTO HEMEXaHH-
3UpaHO PhYHO OpaHe Ha PO30BHA LBAT.

2. Jloxa3aHM eKCIIEPUMEHTAHO Ca KOHCTPYKTHBHATA 3/IpaBHHA U QyHKIMOHATHATA
NPUTOJHOCT HA BCEKM OT TEXHOJIOIMIHHTE BAPHAHTH Ha MHOTO(YHKUMOHATHATA MaIIH-
Ha. basupaiixy ce Ha MOAYTHHA NPHHIKN 32 POPMHPAHE Ha TEXHUKATa, B ABa BAPHAHTa
HA KOHCTPYKTHBHO H3ITBJIHEHHE € pa3paboTeHa MHOroQyHKIMOHanHa paboTHa 3eme-
JeICKa MAIIMHA 33 pealu3UpaHe B PO3OIPOU3BOJUTEIHMA CTONAHCTBA HAa TCXHOJOTHIHH
orepanMy 4pe3 MPbCKAaHe, CeNEeKTUBHA pe3urda, OpaHe Ha pO30B LBAT M TPAHCIIOPTHH
JIEMHOCTH.

Chb3gaBaHe Ha HOBHM H YChBBPIIEHCTBAHH METOAHKHM, NOAX0AH H CHCTEMH
1. Ilpemroxena n paspaborena, uspaboTeHa U U3INTAHA € 3eMe/eENCcKa paboTHa Ma-
TIMHA 32 TIPOBEXIAHE HA BCUYKH PE3UTOCHH ONEpaluy 3a OpMHUpaHe Ha BHCOTHHATA U
M3PA3BAHE HA XPAacTUTE OIM3KO /IO OCHOBATA C €IHOBPEMECHHO M3HACAHE HA H3pPA3aHATa
PACTHTEIHA Maca B MEXIyPeJHATa Ha HACAKICHHUATA C MACIIOAHHa po3a.
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2. PaspaboTena, u3paboTeHa ¥ M3MUTaHa € MAHTOBa ONPBCKBAmMA ypeada 3a wianoc-
THO TPETHPAHE HA XPACTHTE U TPETHPAHE HA 30HATA OT MOYBEHATA NOBBPXHOCT IOJ KO-
POHMTE HA XPacTHTE B HAaCAKICHMA C MaclojaWHa pos3a, U3TPAfcHH IO TPUTE Ha#-
IIMPOKO H3MOI3BAHM CXEMH 32 TAXHOTO (hopmupane (¢ Mexrypenus 2,8 m, 3,0 m u 3,2
m), Npy peau3UpaHe Ha IPYDKH 33 PACTCHHATA Upe3 MPBCKaHe M0 BpeMe Ha BereTaLys-
Ta, TakuBa Kato Gopba cpemy 60ecT 1 HEMPHATENH, TMCTHO HOAXpaHBaHe, bopbara ¢
[UIEBEJINTE, BHACIHETO HA T€YHH KOPEHOBU CTUMYJATOPH, NOJIMBAHETO Ha MIIJHM pacTe-
HMs, OPOCABAHE B CYXH IIEPHOAHU OT BPEME H .

3. Paspa6oteHa, m3paboTeHa M M3NHMTaHA 3a (yHKIMOHATHA MPUTOAHOCT € paboTHa
MAIIMHA 33 THEBMAaTHYHA CEJEKTUBHA pe3uTda B HACAKACHHSA C MACIOAaiHA po3a, B Chb-
OTBETCTBHE C KOATO IMPOBEKIAMMAT PE3UTOATa OT 3eMATA ONEPATOP, MUCTAHIMOHHO, C
MUHHMMAJIHA YCWIMS OTPA3BA MOIEKAIIATE 38 OTCTPAHABAaHE Po30BH cTebna 1 crbupa
BLPXy TOBapHa IUIAaT(OpMa 3a MOCIEABAIIO M3HACAHE M3BBH IPEAENTMTS HA PO30BOTO
HACAKICHHE.

Cp3aaBaHe HA HOBH KJacH(pHKANHH, METOAH HA H3CJIeABaAHE H TEXHOJIOTHH

1. PaspaGoTena e kiacuukais Ha PO3OMPOU3BOJUTEIHATE CTONAHCTBa B Perny6-
nuKa Beirapusa mo KpuTEpHs ,,M3II03BaHA 3EMENENCKA IUIONL * M ONPE/ACIICHH ONTHMAI-
HUTE CHEPTeTHYHM CPEACTBA 32 MEXAHM3HPAHO OTIJIEKJAHE HA MACJOJaiHaTa KylaTypa
BbB BCAKO €HO OT TAX;

2. OnpesieNeHH ¢4 KOHCTPYKTMBHH M TEXHOJOTMYHH NMapaMeTpy (IMaMeTpHIHHTE
pasMepH 3a 3aCMYKBAIUTEe HAKPAHHUIM, BUOLT U PA3IOI0KEHUETO HA PEXEIMTE €l1e-
MEHTH 32 BIPaXKJAHE B TAX, CTOWHOCTHTE Ha BAKYyMa) Ha TEXHHYECKO CPEACTBO, Pa3pa-
6oTeHO Ha 6a3aTa Ha METO/a 332 MEXAHHM3UPAHO OTAEIIMHE HA I[BETa HAa MACIOAaHHa po3a
OT PacTEHHETO, KOWUTO OCHIYpABAaT YCIOBHA 3a OTAEAHE HAa IBETOBETE OT PO3OBHUTE
cTeba pu BCeKM OIMMT 3a TOBA, 6€3 3aCMyKBaHE Ha HAMHPAIIUTE CE OKOJIO TAX JIACTA U
HEPAa3TBOPEHM MBIIKH, 6€3 WM ¢ MUHAMAIHO YCHIIME OT CTpaHa Ha po3obepada.

IoyyaBaHe H A0Ka3BaHEe HA HOBH H NOTBbPAHTEHA PaAKTH

1. YcTaHOBEHM ca BUABT, pa3MEpUTEe U KOH(PHUTypaumaTa Ha eNCeMEHTHTE Ha IBETO-
OTHEIMTENS HA OTKBCBAIMA MOZYJ, OCHTYPSBAIIN €PrOHOMMIHA paboTa mpu Opanero
Ha po30B IBAT. M34ncienu ca CTOMHOCTHTE Ha MapaMeTpHTe Ha paboTHATA Cpena (nebwur
M HaJNATaHE HA BB3AYIIHHA MOTOK), KOUTO OHMXa OCHTYPMIIM YCJIOBHA 32 OTKBCBAHC Ha
BETA M HM3HACAHETO My H3BBH OTKbCBAmMA MoAys 0e3 HEeJONyCTUMO HapaHJIBaHC.
dopMyIHpaHH Ca M3UCKBAHMA IIPH H3PAaOOTBAHETO HA CHCTABHUTE CIEMEHTH HA OTKbC-
BAIIMs MOIYJI 32 OCHTYPABAHE HA MAKCHMAJIHA e(peKTUBHOCT B Tpolieca Ha paboTa.
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2. JlokazaHa € eKCIIepMMEHTANHO (PYyHKIMOHANHATA M IPHTOAHOCT Ja ITOAXbpXKa
MOCTOAHHA BIaXHOCT B rparuumte 80-85%, ¢ nen 3amassaHe B KOJMYECTBEHO U KA9eCT-
BEHO OTHOIIEHHE HA OTKHCHATHA PO3OB IBAT U ChIBPHKAMOTO CE B HEIO €TEPHIHO Mac-
JI0.

3. YcTaHOBEHO €, 9¢ MpPY CHBPEMEHHMA HAYMH HAa ITPOM3BOACTBO PEAMIla ACHHOCTH
OpH OTIJIEKIAHETO Ha MACIIOAAiHa po3a ca HAITbJIHO MEXaHU3UPAHH, APYTH Ca JaCTH-
HO, 2 HAITBJIHO PHYHO € OPAHETO Ha PO3OBHS LIBAT, PA3XOJHTE 33 U3BBPIIBAHETO HA KOC-
TO B aKTHBHO IBETOAABAIN0 HACAXACHHE €a OKOJO 2/3 oT pasxoaMre 3a Tpy., a mpes3
TIOCJICHHTE FOIMHH JIaK€ H OT U3KYIIHATA LIEHAa HA CHOpaHaTa IpOIy KIHA.

4. Jloka3aHa €KCIIEPUMEHTAIHO € HEBB3MOXKHOCTTA €AUMHCTBEHO C IMOMOIITA HA Ba-
KyyM JIa C€ OTAEJIAT BEHEYHMTE JIACTA OT YAIIKHTE Ha BCHYKH MOIEXKAIM Ha ChOMpaHe
PO30BY IIBETOBE, KAKTO ¥ A3 OBAAT OTKHCHATH LIEMUTE HBETOBE OT MACIOAAMHOTO pac-
TeHde 0€3 OTPHULATETHH [IOCIEACTBHA 32 CAMOTO PACTEHHE, OTKBCHATHA PO30B LBAT H
ChIBPIKAMOTO C€ B HETO ETEPUIHO MACTIO.

5. YcraHOBEHO e, 4e TpaKTOpHAaTa ITHEBMATHMYHA CUCTEMA HE € B CBhCTOSHHME NPH
NpUETaTa OTBOPEHA CHCTEMA 3a paboTa Ha OTKbCBAamaTa ypenba 3a po30B LBAT Jia OCH-
I'ypu HEOOXOAMMHTE YCIOBHA 3a ITHEBMAaTHIHO OpaHe Ha MacionaiiHa po3a 0e3 mpexsc-
BaHe, KATO INIABHMTE NPUYMHM 33 TOBA Ca HECIIOCOOHOCTTA HA KOMIIPECOpa ¥ Jia MmoA-
JBPKA HY>KHOTO IIOCTOSHHO HAJIATAHE HA BB3AyXa B HEd 3a pealU3UpaHe HAa BaKYyMHO-
MEXaHHYIHOTO OT/IEJAHE Ha IBETOBETE OT XPacTa M HEJOCTATHYHMA 0OeM Ha HEHHHS
BB3yIIEH PE3EPBOAp 32 OCHTypsABaHe (€3 CITMpaHe Ha HEOOXOAMMOTO KOJIMIECTBO BB3-
JlyX 3a IIPeJBIDKBAHE HA OTKBCHATUTE LIBETOBE [0 MACTOTO HAa TAXHOTO ChOMpaHe.

6. OIUTHO [OKA3aHM Ca OPEJIMMCTBATA HA MAMIMHHOTO OpaHe Npelx TPaAuUMOHHOTO
PBYHO TIpH chOMpaHEe Ha LBETA OT MACJIO/JaiHa Po3a, H3pa3ABamu ce B moaobpeHu yc-
JOBMA Ha TPYyJ, HaMmaleHa moTpebHOCT OT paboTHa pBKA, MBJIHOTA NpH chOHpane Ha
MoUIEKALHs 33 OpaHe 3a ASHA [BAT, TO-BUCOKA NPOM3BOIMTEIHOCT.

IonyvyaBaHe Ha Pe3yITATH, KOHTO HMAT NPHIOKEH XapaKTep

1. O6ocHOBaHM ca mapaMeTpuTe, u3paboTeHa ¥ BrpajieHa B paboTHA MaIlHHA € YHU-
BEpCaliHa TPUTOYKOBA CTOMKA, KOATO IO3BOJIABA arperaTUpaHeTO HA HABECHHU U IONTyHa-
BECHM 3eMEICICKM pabOTHH MaOIMHM KbM HABECHM YCTPOMCTBA OT Kateropuu 2, 2N u
3N.

2. OnpeneneHH ca KOHCTPYKTHBHM M TEXHOJIOTHMYHM NMapaMETPH (IMaMETPHIHHTE
pa3MepH 33 3aCMYKBAIIWTe HAKPAWHMIM, BUABT M Pa3MOI0XEHUCTO HAa PEXXCIIHTE €lie-
MEHTH 3a BIPaX<JaHe B TAX, CTONHOCTHTE Ha BAKyyMa) Ha TEXHHIECKO CPEJICTBO, pa3pa-
GoTeHo Ha 6a3aTa Ha METO/A 332 MEXaHM3MPAHO OTJETSHE Ha LBETA HA MaclOJanHa posa
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OT PacTEHHMETO, KOWUTO OCHTYPABAT YCIOBMS 3a OTAC/SHE HA IBETOBETE OT PO30BMTE
cTeba Ipu BCEKHM OITUT 32 TOBa, 6€3 3acMyKBaHe Ha HAMHUPAIIUTE CE& OKOJIO TAX JIUCTA U
HEPa3TBOPEHH ITBIIKH, 6€3 HWIM ¢ MHUHAMAITHO YCHIIME OT CTpaHa Ha po3obepada.

5. 3HaYHMOCTTA HA NPHHOCHTE 32 TEOPHATA B NPAKTHKATA

[lpuHOCHTE M TAXHATZ 3HAYMMOCT 3a TEOPHMATA M IPAKTHUKATA C€ M3pa3iBa BHB
¢dopMynupase U 060CHOBaBaHE HA HOBM TEOPETHYHHM IOJOKCHHA, MOTyIEHATE U JI0Ka-
3aHM HOBH (DaKTH, Ch3AAJCHUTE HOBU KIACHPHKALMHM, MCTOIM HA H3CJIECIBAHE U NIOKA3-
BaHE ¢ HOBH CPEACTBA HA CHIIECTBEHM HOBHM CTPAHH B CHINECTBYBAIIX HAY9HH IpoOie-
MH M TEOPHM, a Ha NPAKTUKATa JOKTOPAHTHT IPEAIara HOBH U yChbBBPIICHCTBAHA METO-
JIMKMA ¥ METO/IM 3a M3CJICABAHE HA IAPAMETPHUTE Ha Pa3pabOTEHHTE OT HETO 3eMEICICKH
MaIlMHHM 33 MEXaHHU3APAaHE Ha PO3ONPOM3BIACTBOTO.

CuuraM ue GopMyTMpaHWTE TPETSHIMH 332 MPUHOCHK Ca CHIIECTBEHHM H Ca pe3yl-
TAaT OT JABITOTOMIIHATA M3CIEAOBAaTE]CKa pabora Ha mucepranTa npod. a-p Crexan
Boxxkos. [IppeMam TAXHAaTa 3HATEMOCT B 0OJACTTa HA MEXaHM3AlMA HAa 3EMEMEIUETO,
KaKTO ¥ 3a MO-HATATHIIHA M3CIEAOBATEICKA AEHHOCT ¥ BB3MOXKHOCT 33 HU3IOJ3BAHE Ha
TIOJTYyHEHHUTE PE3yJITATH B IPAKTHUKATA.

6. [Ipeuenka Ha ny6IMKanMHUTe N0 AMCEPTANHOHHHNS TPY/

B npeacraBenust ot npod. A-p CHexan boxkoB AUCEPTAIMOHEH TPYI Ca BKIIO-
yenn 28 myGAMKAIMM B PENEH3HMPaHH HAaydHH H3JaHHA OT KOMTO 13 ca craTum, 15-
noknana, S-rmy6mukammu B usnaHms pedepupann B Scopus. Tesu my6muxanuy ca my6-
JIMKYBaHHM Ha aHrIHHCKH e38K 9 ¥ 19 Ha Gpnrapcky esuk. Ot Te3u 28 myOumkarmm 12 ca
CaMoCTOATENHH, 2 ca ¢ eIuH chaBTop U 12 ¢ mosede or 1 crasropm. Ilocogenure my6-
JMKaLyHU ca pa3paboTeHH OCHOBHO OT JOKTOPAHTA M C HErOBOTO AKTHBHO y9IacTHC IPH
00CHKIaHe Ha MAEATa, U3JMIaHe Ha XMUIIOTe3aTa Ha M3C/IEIBAHE, peanu3anMaTa 1 aHa-
JM3MpaHE HA PE3YJITATHTE OT EKCIIEPUMEHTATHOTO M3ciensaHe. [IppemMam 28 my6nu-
KALMH, KaTO OTPa3sBall¥ OCHOBHATA JACT HA MPHUHOCHTE MOJYICHH 32 TCODUATA U IPAK-
THKA OT KOMIUIEKCHOTO HAyYHO M3CIEIBAHE C KOUTO € OCHIYpeHa IMyOIMYHOCT Ha pe-
3yJITATHTE OT AUCCPTALMOHHUA TPYL.

7. KparuayHu OenexKH
Hayuna npoaykuus Ha qucepTanTa npod. Boxkos e Bnedamiasama. Kem aucep-
TAIMOHHMA TPYJ UMaM CICAHHTE 3a0€TIEKKH.
1. 3amo pe3roMeTo M CHIBPKAHHETO Ca B Kpad Ha jaucepraipara. CMsTaM, de
TpsabBa na ObAAT MOCTABEHH B HAYAJIOTO.
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2. MMonstvero ,KpM wacTHa Metomuka 3a. Tpabsa ma 6bae camo ,MeTroauka
3a..%.

3. M3aMimHO € BKIIOYBAHETO KHbM BCAKA IJaBa Ha TOYKA IONOJIPU3HPAHE HA pe-
3yJITATUTE, Thif KATO B Kpasd Ha TUCEPTALMATA €4 MOCOYCHHM HANPaBCHHUTE Ty OIMKaHH
O MCEPTALMOHHOTO M3cneaBane. ToBa € HEHY)XHO MOBTOPEHUE.

HsMaM ApyrH CHINECTBEHN KPATHIHM OeNexKH, C KOUTO ia OCTIOpBaM OCHOBHHUTE
Hay9HM, Hay9HO-TIPHIOXKHH M IPHIIOKHH IIPHHOCH.

TIpenopbKHATe MU ca Aa IPONBKA aKTHBHO C HayYHO-M3CIEO0BATENCKATA M

BHEAPHUTENICKATA ACHHOCT.

8. 3axroueHHe

TuceprauTsT npod. a-p k. Crexan MeaHos BOKKOB € H3rpajeH y4eH B 06-
JIACTTA Ha MEXAHM3AIMATAa Ha 3€MEAEICKOTO MPOM3BOACTBO CHC COMMIHA TCOPETHICCKA
M TIeJaroruyecka MmoaroroBka. Br3 ocHOBA HAa aHAIK3a HAa NMPEACTABCHUTE JIOKyMCHTH,
IpreMaM, de IANOCTHATa paboTa Ha KaHAMAATa HAITBJIHO yAOBNETBOPABA U3HCKBAHUATA
sa 3PACPE u IlpaBwiHMka 3a pasBUTHC Ha aKaJCMHYHHA CHCTaB B CenckocTonaHCcKa
aKameMus, KOeTO MU JaBa OCHOBAHME J1a 'O OLCHA HOJIOXKHUTEJIHO.

BCHYKO M3I0KEHO B HACTOAMIATA PELCH3Ms MM /laBa OCHOBaHME C IbiHa ybene-
HOCT Ja DpPEANoXka Ha yBaxkaemuTe wieHose Ha HaywHOTO Xypu fa ce TPHCBOHM Ha
npo¢. a-p wok. CHexxan HMisanos boxkop HaydHaTa CTENICH “JOKTOp Ha Haykure B 00-
JtacT Ha Bucme o6pazosanue 5. TexHHIECKH HAYKH, MPOGECHOHATHO HATIPABIICHHS 5.1.
MAIMHHO MIDKEHEPCTBO, HAYYHA CIIEIMANHOCT ,,Mexanu3aimsa 1 enekrpudukanys Ha
PaCTEHHEBBACTBOTO .

A4

Pyce, W3roTBHI PelCH3MATA: ;v
26.04.2024r (mpod. 1 Murko Hukonos)
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REVIEW

on a dissertation work for the acquisition of the scientific degree
"Doctor of Science" in the field of Technical Sciences,
professional direction 5.1 Mechanical engineering, scientific specialty "Mechani-
zation and electrification of crop production”

Topic and author of the dissertation:
Topic: Mechanized cultivation and picking of rose oil
Author: Prof, Dr. Eng. Snezhan Ivanov Bozhkov
Member of the scientific jury: Prof. Eng. Mitko Ivanov Nikolov
University of Ruse, scientific specialty "Mechanization and Electrifi-
cation of Crop Production”
7017 Ruse, "Studentska" St. No. 8 , room 1.204
tel. 082/88845 8 , e - mail : mnikolov @ uni - ruse . bg
order No. RD 05-56/06.03.2024

The doctoral student has submitted a complete set of documents: dissertation, ab-
stract and references, proving the requirements of the ZRASRB and PPZRASRB for
admission to the defense of the scientific degree "Doctor of Sciences"

The reference for the scientometric indicators of Prof. Dr. Snezhan Ivanov
Bozhkov shows that the minimum national requirements have been met according to
Art. 26, paras. 2 and 3, respectively to the requirements of Art. 26, para. 5 of ZRASRB,
determined in PPZRASRB for awarding the scientific degree "Doctor of Sciences” in
professional direction 5.1 "Mechanical Engineering".

1. Brief introduction of the candidate

Prof. Dr. Eng. Snezhan Ivanov Bozhkov was born on 04/06/1962 in Yambol. He
completed secondary education at the agricultural mechanization technical school TMSS
"Hristo Botev" Yambol in 1981. After he graduated from the MIISP. V.P. Goryachkina ,
Russia in 1988 in the specialty " Organization, technology, repair and operation of the
machine-tractor park in agriculture " with the qualification of a mechanical engineer. In
1993, he defended his PhD (candidate of technical sciences), but in 1994 he started
working at NIMESS Sofia, as a research assistant. He specializes in Moscow Agricultur-
al Engineering University in Russia and DLG — Testing center, Gross Umstadt , Germa-
ny these educational levels enable Prof. Snezhan Bozhkov to conduct in-depth scientific
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work in the field of mechanization of agricultural production . Since 2001, he has been
elected as a docent (asc.sc. 2nd year ) at IMM Sofia , and from 2018 until now he 1s a
professor at IPAZR "N. Pushkarov " Sofia.

Snezhan Bozhkov 's scientific interests are mainly in the following areas: Mecha-
nization of agricultural production; Research, construction, modernization and optimiza-
tion of the operation of agricultural tractors, agricultural working machines and ma-
chine-tractor units . '

2 . General characteristics of the dissertation and abstract - volume and
structure

The dissertation of Prof. Dr. Snezhan Bozhkov on the topic " Mechanized cultiva-
tion and picking of oil-bearing rose" is in a volume of 518 pages, containing an intro-
duction, eight sections , main conclusions and proposals for theory and practice, scien-
tific, scientific-applied and applied contributions.

The dissertation is structured methodically correctly, and in the first section a
thorough literary analysis of the peculiarities of the cultivation and picking of rose oil is
made ; the activities and means of mechanization in the cultivation and picking of rose
oil , which shows the author's high literary awareness and analytical skills.

206 literary sources were analyzed, of which 88 in Cyrillic , 48 in Latin, 61 on the
Internet and 9 standards, which analysis allowed the doctoral student to correctly formu-
late the goal and tasks of the complex dissertation research.

The goal set in the dissertation can be realized through the systematic and cyber-
netic approach, analytical and comparative research methods chosen by the author. On
this basis, in-depth and up-to-date conclusions are formulated . From the conclusions
drawn and the set goal of the complex scientific research, eight tasks were formulated

In the second section, the structure and elements of the general methodology and
the methodology of the experimental research are discussed. These methodologies are
developed in accordance with modern understandings and theory of the experiment. The
optimization criterion is set correctly.

In the third section, the parameters of the technical means for working in farms
with oil rose plantations are substantiated . In the fourth section is the development of a
multifunctional machine for rose production. In the fifth section, a three-module ma-
chine is developed for the mechanization of picking the color in oil rose plantations. In
section six, studies were carried out on pneumatic picking of the oil rose color. Based on
these studies, in section seven, a pneumatic picking machine for the rose oil was devel-
oped. In section eight, an agricultural machine for pruning the oil rose is developed.
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The value and originality of the results of the dissertation research is that it is built
mainly on own research or in collectives where he is the leader, 1.e. 28 scientific works.

The presented abstract has been developed in accordance with the requirements of
ZRASRB, PPZRASRB and the Regulations of the SCA. It accurately and correctly,
comprehensively and meaningfully reflects the content of the dissertation work and its
essential points and scientific, scientific-applied and applied contributions, which refer
to the improvement of theory and enrichment of practice. No significant remarks can be
made about it.

3. Relevance of the problem developed in the dissertation work

The butter rose is one of the most significant symbols of national pride, and the
essential oil extracted from the flowers of a rose grown in Bulgaria has qualities that de-
termine its leadership position on a global scale. Cultivation of oil rose is characterized
by specific features that are not found in other agricultural crops, incl. and oilseeds.
These features predetermine the specificity of the agricultural machinery used to mecha-
nize the technological processes in rose production.

Most agricultural crops allow production where many of the operations are mech-
anized. The butter rose is unfortunately not one of them. The use of manual labor and
low-performance technical means in the cultivation of oil rose is a characteristic feature
of it, which to this day cannot be completely removed. The significant number of partial-
ly mechanized and manual operations of the technological process in the cultivation of
oil rose, as well as the tendency to reduce the labor force due to the demographic crisis,
make the question of increasing the mechanization of rose production a primary task.

Analyzing the spectrum of activities in oil rose cultivation, the conclusion is that
increasing the efficiency of the technological process can be achieved by developing and
implementing in rose production technical means to mechanize technological operations
related to plant care and rose picking. color.

In this regard, the dissertation research of Prof. Dr. Snezhan Bozhkov " Mecha-
nized cultivation and picking of rose oil " is up-to-date by helping to solve a complex
and necessary issue for the economic development of our country and agriculture related
to the mechanization of the technological operations related to the care of the rose and
the picking of the rose flower, through the creation of new highly productive agricultural
machines ensuring the mechanization of the operations in rose production.

This research is original in nature. The problem is multifaceted and the author
Prof. Bozhkov has been working hard for more than 25 years and looking for new and
new solutions to the processes of pruning operations , spraying, pest control, the regula-
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tion of physiological processes in plants, fertilization and watering of plants. These are
all factors that affect the quality of the pink color and the products obtained from it. It
offers concrete solutions and recommendations for implementation in rosé production.

4. Scientific, scientific-applied and applied contributions of the dissertation
work

Doctoral student Prof. Dr. Snezhan Bozhkov formulated in his dissertation a large
number of contributions: scientific (5), scientific-applied (7) and applied (5). Although I
accept the way the applicant has thematically grouped his research and contributions, I
would recommend grouping them into larger groups, which would reduce the number of
contributions without diminishing their significance.

Knowing the work of Prof. Snezhan Bozhkov, his education and theoretical train-
ing, as well as his ability to summarize and analyze, I firmly believe that the contribu-
tions in the dissertation and the presented individual and collective articles are his per-
sonal work. The relatively large number of presented citations is striking - 16. of them 9
are in Scopus . The number of citation points exceeds the minimum requirements for the
Doctor of Science degree

The contributions in the dissertation are based on the credibility of the conducted
research, which has a scientific, scientific-applied and applied nature, and I attribute it
mainly to the following groups:

Formulation and justification of a new theory /hypothesis /

1. A two-phase vacuum-mechanical scheme combining pneumatic suction of the
color with mechanical cutting of the flower stem under the calyx is theoretically justified
and verified experimentally, on the basis of which a method is defined for the mecha-
nized separation of the color of an oil-bearing rose from the plant .

2. A pneumatic-mechanical method for the mechanized picking of oil-bearing roses
has been defined , according to which the rose flower is separated from the bush by
pneumatic suction of the flower with mechanical cutting of the flower stalk below the
calyx and is moved by an air stream to the collection site .

3 The term "scientific research in engineering agricultural practice” is defined and
the methodological foundations of engineering research in agricultural practice are
summarized.

Proving by new means substantial new aspects of already existing scientific
fields, problems, theories and hypotheses
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1. The optimality of the design solution, the strength and functional suitability of the
machines for working with different schemes of connection to the tractor's hinged sys-
tem, the position occupied by the pickers (standing/sitting) on the loading platforms, the
number and distribution of the pickers on the loading platforms, presence on supporting
running wheels, etc. The optimal conditions for their operation have been determined to
realize a labor productivity two or more times higher than the traditional non-
mechanized manual picking of the pink flower .

2. The structural strength and functional suitability of each of the technological vari-
ants of the multifunctional machine have been experimentally proven . Based on the
modular principle for the formation of the technique, a multi-functional working agricul-
tural machine has been developed in two variants of a constructive implementation for
the realization in rose-producing farms of technological operations through spraying,
selective pruning, picking of rose blossoms and transport activities.

Creation of new and improved methodologies, approaches and systems

1. An agricultural working machine was proposed and developed, manufactured and
tested for carrying out all pruning operations for forming the height and cutting the
bushes close to the base with simultaneous removal of the cut plant mass in the inter-
rows of the oil rose plantations.

2. A boom spraying device was developed, manufactured and tested for the overall
treatment of the bushes and the treatment of the area from the soil surface under the
crowns of the bushes in oil rose plantations, built according to the three most widely
used schemes for their formation (with a row spacing of 2.8 m, 3.0 m and 3.2 m), when
implementing plant care by spraying during the growing season, such as the fight against
diseases and enemies, foliar feeding, weed control, the introduction of liquid root stimu-
lators, watering of young plants, precipitation in dry periods of time, etc.

3. A working machine for pneumatic selective pruning in oil rose plantations has
been developed, manufactured and functionally tested, according to which the operator
carrying out the pruning from the ground, remotely, with minimal effort, cuts the rose
stems to be removed and collects them on a loading platform for subsequent removal
beyond the borders of the rose garden.

Creation of new classifications, research methods and technologies
1. A classification of rose-producing farms in the Republic of Bulgaria has been de-
veloped according to the criterion "used agricultural area” and the optimal energy means
for mechanized cultivation of the oil-bearing crop in each of them have been deter-
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2. Design and technological parameters ( diameter dimensions for the suction noz-
zles, the type and location of the cutting elements to be embedded in them, the vacuum
values) of a technical device developed on the basis of the method for mechanized sepa-
ration of the color of the oil rose from the plant, which provide conditions for separating
the flowers from the rose stems at every attempt to do so, without sucking the surround-
ing leaves and undissolved buds, with little or no effort on the part of the rose picker .

Obtaining and proving new and corroborating facts

1. The type, dimensions and configuration of the color separator elements of the
plucking module have been established, ensuring ergonomic operation when picking
pink color. The values of the parameters of the working environment (flow rate and
pressure of the air flow) were calculated, which would provide conditions for tearing off
the color and carrying it out of the tearing unit without unacceptable injury. Require-
ments have been formulated in the manufacture of the component elements of the tear-
off module to ensure maximum efficiency in the work process.

2. Its functional suitability has been experimentally proven to maintain a constant
humidity in the range of 80-85 %, in order to preserve in quantitative and qualitative
terms the plucked pink flower and the essential oil contained in it.

3. It has been established that with the modern method of production, a number of
activities in the cultivation of oil rose are fully mechanized, others are partially, and the
picking of the rose flower is completely manual, the costs of carrying out which in an
active flowering plantation are about 2/3 of the costs of labor, and in recent years even
from the purchase price of the collected produce.

4. the petals from the calyxes of all pink flowers to be collected using only a vacuum
, as well as the entire flowers being torn from the oil-bearing plant without negative con-
sequences for the plant itself, the torn rose flower and the ethereal contained in it. butter.

5. It was found that the tractor pneumatic system is not able to provide the necessary
conditions for the pneumatic picking of oil rose without interruption, with the accepted
open system of operation of the rose plucker, the main reasons for this being the inabil-
ity of its compressor to maintain the necessary constant air pressure in it to realize the
vacuum-mechanical separation of the flowers from the bush and the insufficient volume
of its air tank to provide without stopping the necessary amount of air to move the de-
tached flowers to the place of their collection.
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6. The advantages of machine picking over the traditional manual picking of o1l rose
flower have been proven, expressed in improved working conditions, reduced need for
labor, completeness in picking the color to be picked for the day, higher productivity.

Obtaining results that have an applied nature

1. The parameters are justified, a universal three-point stand is made and built into a
working machine, which allows the aggregation of mounted and semi-mounted agricul-
tural working machines to mounted devices of categories 2, 2N and 3N .

2. Design and technological parameters ( diameter dimensions for the suction noz-
zles, the type and location of the cutting elements to be embedded in them, the vacuum
values) of a technical device developed on the basis of the method for mechanized sepa-
ration of the color of the oil rose from the plant, which provide conditions for separating
the flowers from the rose stems at every attempt to do so, without sucking the surround-
ing leaves and undissolved buds, with little or no effort on the part of the rose picker .

5. The significance of the contributions for theory and practice

The contributions and their significance for theory and practice is expressed in the
formulation and justification of new theoretical positions, the obtained and proven new
facts, the created new classifications, methods of research and proof with new means of
essential new aspects in existing scientific problems and theories, and of practice, the
doctoral student offers new and improved methods and methods for researching the pa-
rameters of the agricultural machines he developed for the mechanization of rose pro-
duction .

I believe that the formulated claims for contributions are substantial and are the
result of the long-term research work of the dissertation student Prof. Dr. Snezhan
Bozhkov. I accept their importance in the field of agricultural mechanization, as well as
for further research activity and the possibility of using the obtained results in practice.

6. Assessment of dissertation publications

presented by Prof. Dr. Snezhan Bozhkov includes 28 publications in peer-
reviewed scientific publications, of which 13 are articles, 15 reports, 5 publications in
publications referenced in Scopus . These publications are published in English 9 and 19
in Bulgarian. Of these 28 publications, 12 are independent, 2 are with one co-author, and
12 are with more than 1 co-author. The mentioned publications were developed mainly
by the doctoral student and with his active participation in discussing the idea, raising
the research hypothesis, the implementation and analyzing the results of the experi-
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the 28 sublications as reflecting the main part of the contributions

mental research. I accept
received for the theory and practice of the complex scientific research with which the

publicity of the results of the dissertation work is ensured.

7. Critical notes

The scientific production of the doctoral student Prof. Bozhkov is impressive. I
have the following remarks about the dissertation:

1. Why are the summary and table of contents placed at the end of the disserta-
tion? I think they should take a place at the beginning.

2. The term "Toward a private methodology for..." should only be "Methodology
for...".

3. It is unnecessary to include in each chapter a point about the polarization of the
results, since at the end of the dissertation the publications made on the dissertation re-
search are indicated. This is an unnecessary repetition.

I have no other substantial critical remarks to dispute the main scientific, scien-
tific-applied and applied contributions.

My recommendations are to continue actively with research and development ac-

tivities.

8. Conclusion

The dissertation student Prof Dr. Eng. Snezhan Ivanov Bozhkov is an accom-
plished scientist in the field of mechanization of agricultural production with solid theo-
retical and pedagogical training. Based on the analysis of the submitted documents, I
accept that the applicant's overall work fully meets the requirements of the RSARB and
the Regulations for the development of the academic staff at the Agricultural Academy,
which gives me reason to evaluate it POSITIVELY.

Everything set out in this review gives me reason with complete conviction to
propose to the respected members of the Scientific Jury that Prof. Dr. Eng. Snezhan
Ivanov Bozhkov be awarded the scientific degree "Doctor of Sciences" in the field of
higher education 5. Technical Sciences, professional direction 5.1. Mechanical engineer-
ing, scientific specialty "Mechanization and electrification of crop production” .
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