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OTHOCHO JIMCEPTAIlMOHEH TPy 3a MojydyaBaHe Ha oOpasoBareiHaTa U Hay4Ha CTEMEH
JJloktop” B obmact Ha Bucme oOpasoBanme 5. TeXHWYECKH HAyKH, NPOpECHOHATHO
Hampapienue 5.1 MalMHHO HHXKEHEPCTBO, HayyHa ClEUMATHOCT ,MexaHusamus u

eeKTpU(UKAIHS HAa PACTEHHEBBICTBOTO™

Tema u aBTop Ha aucepraumonnus Tpva: “U3C/IE//BAHE HA OIIPbCKBALIIH
OPTAHH HA BEHTH/IATOPHA IIPbCKAYKA 34 MAJIKH ®EPMEPCKH
CTOIIAHCTBA” ¢ asmop unoic. baazoit Enenos

Ysen Ha HayuHoro skypu: Jlonent a-p umk. Manon Anreno Jlamies, Arpapex

Yuupepcuter — ILI0BAMB, HaydyHa ChoequaaHOCT ,MexaHW3anus H eleKTpudHKamus Ha

PacTEeHHEBBICTBOTO, 3amoBe] 3a HasHayaBaHe Ha HOK Ne PJ1 05-139/04.08.2023

I. AKTyaJHOCT Ha H3cJIeABaAHHS NPodJem

PacTuTeIHaTa 3alIMTa € B OCHOBATa Ha BCSKO 3€ME/IEJICKO IIPOM3BOICTBO HApe/l C BCHYKH
JIPYTH TEXHOJIOTHYHH onepanui. Ona3BaHeTo Ha PaCTEHUATA OT ILJIEBENIH, OOJIECTH H BPEAUTEIIH
BOJIM JI0 IIOBHINABaHe Ha JOOMBHUTE OT OTIVIEKIAHUTE KYJITYPH, @ OT TaM H JI0 yBeJIHYaBaHEe HA
npuxoaute. bespazbopHara ynotpeba Ha NECTHUIM/IH, OCBEH Y€ BOJHU JI0 TPAKHO 3aMbpCsiBaHEe
Ha OKOJIHATA Cpeja, BOJAM M J0 yBelM4YaBaHe Ha ceOeCTOMHOCTTa Ha NPOU3BENACHHS KpacH
npoaykr. HamansBanero Ha Te3W pa3Xxoau MoXke Ja ObJe pelmeHo, 4Ype3 H3Clie/[BaHe Ha
TEXHOJOIMYHHUTE IIPOLIECH Ha MAIIMHUTE 3a PACTHTEIHA 3alllMTa W TEXHHUTE CJIIEMEHTH U
CH3/[aBaHETO HA HOBH TakuBa. IMEHHO BakHOCTTa Ha IpobJjieMa 3a KOHTPOJIMPAHO Olla3BaHe Ha
pacTeHusiTa ONpesess W aKTyalHOCTTa Ha BCHYKH HM3CJI€[BaHHMs CBBP3aHH C TEXHHKaTa 3a

pacTUTEIIHA 3allluTa.

II. Iles, 321298 ¥ METOIH HA H3C/Ie/BaHe (XHIOTE3H HA JHCEPTANHOHHHUS TPY/)
Ilenta Ha JOKTOPCKOTO MPOy4YBaHE € SICHO M TOYHO (hopMmysMpaHa ¥ Haco4YeHa KbM
0060CcHOBaBaHe Ha MMapaMEeTPUTE U PeXKUMHUTE Ha paboTa Ha BEHTUJIATOPHA MTPBCKAYKa 33 MAJIKH
(depMepcKH CTONAHCTBA.

[TocoueHnu ca cejieM KOHKPETHH 3ajlayd, IOJYHHEHH Ha OCHOBHATA IIeJ1 Ha npoydysaHeto. Te

BKJIFOYBAT U3CJIC/IBAHUS BHPXY.



% Teopernyno pazpaboTBaHe Ha IIpoleca Ha pasNpbCKBaHe Ha pabOTHATa TEYHOCT OT
BEHTHJIATOPHH MPBCKAYKH,;

% OO6ocHOBaBaHe Ha ympaBisieMuTe (aKTOpd H IapaMeTpH, XapaKTepH3HpallH
pexuMa Ha paboTa Ha POTALMOHHH PA3sNpPBCKBA4M MpH paboTa ¢ BEHTHIATOPHH

IPBCKAYKH,

3

%

Pa3pa60TBaHe Ha METOJ/IMKA M CTEHJ0BE 3a MPOBEK/IAHEC HAa CKCIICPUMEHTATHHUTC
M3CIIE/BaHUsl Ha IIpolleca Ha pa3lpbCKBAHE H TPAHCIIOPTHPAHC Ha pa60THaTa

TE€YHOCT A0 TPETHPAHUSA OGCKT;

*
°o*

Onpenensiae npoduia Ha Bb3YIIHUS OTOK IIPH Pa3IMYHU OCEBH BCHTHIATOPH;

)
*

% OmnpezensiHe NapaMeTpUTe Ha KalKOBOTO MOKPUTHE MPH PA3IHYHH PEKHMH H

pa3CTOSIHUE OT Pa3NpPbCKBayYa;

0
*

O6GocHOBaBaHE Ha ONTHMAJeH peXHM Ha paboTa M pasnoioKEHHE Ha
BEHTHJIATOPHUTE B 3aBUCHMOCT OT BH/Ia HA TAalHUTE HACAXK/ICHMs, C LE]I [I0JTy4aBaHe
Ha PaBHOMEPHO pasIipe/iejieHHe Ha pab0THATa TEYHOCT;,

< OO6ocHOBaBaHE HA €JIEMEHTHTE Ha ONPHCKBAIIA CHCTEMA 3a paboTa 110 TEXHOJIOTHATA

3a KOHTPOJIMPAHO KAITKOBO MOKPHTHE.

3a mMpaBMJIHO pealM3MpaHe Ha MOCTaBeHaTa LieJl M 3aJa4d € NpeAcTaBeHa N00pe IUIaHupaHa
MeToauuHa d4acT. M3BppmieH e roism obem paboTa, BKIIOYBAIL IPEHU3HO H3BE/ICHH
71abOpaTOpHU M TOJICKH eKcriepuMeHTH. [Ipociesienu ca romsiM Opoil mokasarelM, KOHTO ca

aHaJIM3UpaHu, MOCPEACTBOM MHOT'O ,u06pe non6pa1-m CbBPEMCHHH TEXHHUKA U TEXHOJIOTHH.

III. Busyaauszanuss W HHTEpHpeTanusi Ha mnojgydeHduTe pesyiaratu. Hsmoassana
JIHTEpaTypa.
JldcepTallMOHHUAT TPYA Chabpka 121 MamIMHONMCHH CTPaHHIM M € MHOro jao0pe
crpykrypupat. CriazeH e cranapTHUAT o0eM u OanaHc Mex 1y oTAenHuTe yacTu. [lomyuennre
pesyaratd ca 00OOmIeHH M JeTailiHO oHarieneHH 4pe3 13 Tabmumm u 111 ¢urypu.
JlutepaTypHUAT mperiies € 00CTOeH H IPe/ICTaBs ChBPEMEHHOTO ChCTOSTHUE Ha npobiema. Ton
e paspaboren Ha 6azara Ha 130 nuTepaTypHH H3TOYHHKA, OT KOHTO 81 Ha natuHuua U 49 Ha
kupuimia. [IpescraBeHusT mrepatype 0030p, KAaKTO U HAIIPaBEHHTE U3BOJIU OT HETO IOKa3BatT
nobpara TeOpeTHYHa OATOTOBKA Ha JOKTOPAHTa M0 MPOOJIEMHTE, CBBP3aHHU MIPSKO ¢ 00EKTa Ha

MIpOyYBaHE B JUCEPTALTUOHHUS TPYI.

IV. IlpunocH Ha AHCEPTALHOHHHUS TPYA




B pe3yaTar Ha U3BbpIICHATa EKCIIEPUMEHTAIHA JIEWHOCT M BB3 OCHOBA Ha aHaj3a Ha

IOJIy4EHHTE pe3yiTaT ca popMyupanu 9 npuHoOCa.

HAYYHO-®YH/IAMEHTAJIHA
ObGocHOBaH € KOC(i)HHPICHT Ha I0JIE3HO M3I0JI3BaHE HA MECTULHAA, KOUTO I03BOJIABA
KOJIMYECTBEHA OII€HKA Ha U3I10JI3BAHETO Ha NMECTHIIH/IA 110 IIPETHA3HAYCHHUEC,
Hpezmox(eﬂa € rpa(panaTa HHTEpIIpETAILUs, KOSATO MOXXE /la C€ U3I10JI3Ba 3a IVITAaHHPAHC
pa3xojHaTa HOpMa B 3aBHCHMOCT OT IPEINOPHYAHHUTE 38 KOHKPETHOTO MCPOMPHATHA
IUIBTHOCT, IMaMEThP Ha KAIIKUTEC U Pa3BUTHE HA PAaCTCHUETO.
P a3pa60TeH € aJrOpUuTBM H IIporpaMa 3a OLICHKa Ha KaIllKOBH OTII€YaThIH, KOATO
IO3BOJISIBA Jla C€ OIPE/ICIAT OCHOBHUTE IOKAa3aTe/IM 3a OIICHKA Ka4€CTBOTO Ha KallKOBO

IIOKPUTHE HE3ABUCUMO OT HOCHTEJIA Ha OTIICYAThKa,

HAVYYHO-ITPUIJIOXXHHU
JlebpuHupanu ca MpearnocTaBKy 3a MOBUIIAaBaHe Ha €()EKTHBHOTO OMOJI30TBOPSIBAHE Ha
NeCTHLHIHUTE  (OPMYJIHPOBKH, IIOBHIIABaHE HAa  EKOJOro-HKOHOMHYECKara
eeKTHBHOCT ¥ HaMaJlsiBaHe Ha 3aryOure.
VcraHoBeH € mnpoduiaa Ha BB3AYNIHAS [OTOK M HEroBaTa 3aBHCHMOCT OT
KOHCTPYKTHBHHTE ITaPAMETPH Ha OCEB BEHTUIIATOP.
VeTaHOBEHO € pasnpejie/ieHHeTo Ha paboTHAaTa TEYHOCT IO BHCOYMHA M (haKTOpHTE,
KOUTO BJIMSAAT BBPXY HEro Mpd H3CIEJABAaHUTE BEHTHJIATOPHO POTALHOHHH
pa3npBCKBAYH.
[TonydenuTe pe3ynraTd MOTBBPXKIABAT XUIOTe3aTa 3a Bb3MOXKEH H300p Ha paboTeH
opras cbo0Opa3eH ¢ HOpMHPOBKATa U CHCTOSHHETO HA TPETHPAHOTO TPAHHO HACAKIECHHE
TaKa, 4e Jia ce IMOCTHIrHe MaKCHMaiHa OHoJIorHuecka ¥ HNKOHOMHYEeCcKa e()eKTHBHOCT.
YCTaHOBEHO €, Y€ CpeJHUs AUaMeThp Ha KalKWTe I[PH H3CJIEJBAaHUTE BB3IAYIIHO
POTAIIMOHHH PA3NIPBCKBAYH HE CE BIIMsIEC OT MAPAMETPUTE HA BB3IyIIHUS MTOTOK.
OGOCHOBAaHH Ca €JIEMEHTHTE Ha BEHTHJIATOPHO POTAI[HOHHA ONPBCKBAIlA CHCTEMa Ha
npbcKadka 3a TPaiHM HacakIEeHWe NpeaHa3Ha4deHa 3a JApeOHu ¢depmepu, KosTO Ha
Ch3/1a/Ie MPEAIOCTABKH 3a JOCTHTAaHEeTO Ha MaKCHMalHa OHOJIOTHYHA H HKOHOMHYECKa

e(eKTHBHOCT OT TPOBEXKJAHOTO MEpONPHUATHE NpPU TPETHpaHe Ha TpaiHUTE

HaCaXXACHHUs.




V. Onenka Ha Ka4eCTBOTO HA HAYYHHTE MyO0JIHKALMH, OTPA3ABAINM pe3yJITATHTE B
AHCePTALHATA

[IpusokeHa e elHa CaMOCTOSITeNIHA IMyOIMKallKs U JIB€ B ChaBTOPCTBO CBBbP3aHHU MPSKO

C JIMCEpPTAMOHHMSA TPY/. BposT Ha ToukuTe, ciope/l n3HCcKBaHUATa Ha HarmoHaseH eHTsp 3a

uHpopmarms u jokymenrtamus - HAITU/L e 30,0 u otroBaps Ha MUHHMAJIHUTE HAYKOMETPHYHH

M3MCKBaHHUA 3a MpUI00MBaHe Ha oOpa3oBaTeiHa U Hay4Ha CTEIEeH ,,JOKTOP®, ChIIIaCHO 3aKoHa
3a pa3BUTHE HA aKaJIeMHUYHHS CHCTaB.
Hsima noco4yenu nutupanus.

[TpencraBeHusT aBTopedepar oTpassiBa 0OEKTHBHO CTPYKTypara M ChAbPIKAHHETO HA

AUCEPTAllUOHHUSA TPYA.

V1. Kpurnunu 0e/1eKKH, BBIIPOCH H NPENOPbKH KbM KaH/IH/IaTa

Hsamam BBIIPOCH KbM KaHAHUJAAT-JOKTOpAaHTa.

3AKIIOYEHUE

Bb3 ocHOBa Ha NPHIOKEHHUTE OT JIOKTOpAaHTa pa3jIM4YHH METOJHM Ha H3CJIE/BaHE,
NPaBUIHO HW3BEJICHUTE EKCIEPUMEHTH, HAlpaBeHHUTEe OOOOIIEHHS M H3BOAM CUUTAM, Y€
NpEICTABEHUAT JUCEPTALIHOHEH TPy oTroBaps Ha n3nuckBanusiTa Ha 3SPACPD u [Ipasuinnka 3a
yCIOBUSATA M peja 3a NpuaoOMBaHE HAa HAy4YHHM CTENEHM M 3a 3aeMaHe Ha aKaJeMHYHH
mrbxHOCTH B CCA.

Tosa mu maBa ocuoBanue ja onens [IOJIOJKUTEJIHO nucepranuoHHus Tpya H Aa
npeioka Ha moyuraeMoro HaydHo »KypH CHIIO Ja IjacyBa CHIIO MOJOKHTEIHO H Ja Ce
npuchau Ha WHXK. biaroii EnenoB oOpa3oBarennata U HaydHa creneH ,,JIoktop” B obsact Ha
Bucuie obpaszoBanue 5. TexHuuyecku Hayku, npodecuoHasHo HampasieHue 5.1 MamuHHO
HHDKEHEPCTBO,  HAaydyHa  CIIEHHATHOCT  ,MexaHuzanus W eleKkTpudukamus  Ha

PacTEHHEBBICTBOTO™.
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OPINION

Of PhD thesis elaborated in the higher education field 5. Technical sciences, professional
direction 5.1 Mechanical engineering, scientific specialty "Mechanization and electrification of

crop production”.

Topic and author of the dissertation: "RESEARCH OF SPRAYING ORGANS OF A
FAN SPRAYER FOR SMALL FARMS" with author Eng. Blagoi Elenov

Member of the scientific jury: Associate Professor Dr. Eng. Manol Angelov Dallev,
Agriculture University - Plovdiv, scientific specialty "Mechanization and Electrification of Plant

crop production”, appointment order of SJ No. RD 05-139/04.08.2023.

| 5 Problem overview:

Plant protection is the basis of all agricultural production along with all other
technological operations. Protecting plants from weeds, diseases and pests leads to an increase
in yields from cultivated crops, and from there to an increase in income. The indiscriminate use
of pesticides, besides leading to permanent pollution of the environment, also leads to an increase
in the cost of the final product produced. The reduction of these costs can be solved by
researching the technological processes of plant protection machines and their elements and
creating new ones. Namely the importance of the problem of controlled plant protection

determines the relevance of all research related to plant protection technique.

II. Purpose, tasks and methods of research (hypotheses of the dissertation work)
The purpose of the doctoral study is clearly and precisely formulated and aimed at justifying the
parameters and modes of operation of a fan sprayer for small farms.
Seven specific tasks subordinated to the main objective of the study are indicated. These include
research on:
% Theoretical development of the process of scatter the working fluid from fan sprayers;
% Justification of the controllable factors and parameters characterizing the mode of
operation of rotary sprinklers when working with fan sprinklers;
< Development of methodology and stands for conducting experimental studies of the
process of spreading and transporting the working fluid to the treated site;

% Determining the air flow profile for different axial fans;




% Determining the parameters of the droplet coating in different modes and distance from
the sprayer;

% Justification of the optimal mode of operation and arrangement of the fans depending on
the type of perennials plantations, in order to obtain an even distribution of the working
fluid;

% Justification of the elements of a spray system for operation in controlled drop coating
technology.

A well-planned methodological part is presented for the proper realization of the set goal and

tasks. A large volume of work has been carried out, involving precisely derived laboratory and

field experiments. A large number of indicators have been tracked and analyzed using very well-

chosen modern techniques and technologies.

III.  Visualization and interpretation of the obtained results. References.
The dissertation contains 121 typewritten pages and is very well structured. The standard volume
and balance between the individual parts is respected. The obtained results are summarized and
illustrated in detail through 13 tables and 111 figures. The literature review is comprehensive
and presents the current state of the problem. It was developed on the basis of 130 literary
sources, of which 81 in Latin and 49 in Cyrillic. The presented literature review, as well as the
conclusions drawn from it, show the good theoretical preparation of the doctoral student on the

problems directly related to the object of research in the dissertation work.

IV.  Contributions of the doctoral thesis
Based on the conducted experimental activities and the analysis of the obtained results, the

doctoral thesis has formulated 9 contributions.

Scientific-fundamental contributions:

* A coefficient of beneficial use of the pesticide is substantiated, which allows a quantitative
assessment of the use of the pesticide as intended;
» The graphic interpretation is proposed, which can be used to plan the consumption rate

depending on the density, diameter of the drops and plant development recommended for the

specific event.




* An algorithm and a program for the evaluation of droplet prints have been developed, which
allows determining the main indicators for evaluating the quality of a droplet coating regardless

of the carrier of the print;

Scientific-applied contributions:
* Prerequisites are defined for increasing the effective utilization of pesticide formulations,
increasing ecological-economic efficiency and reducing losses;
* An air flow profile and its dependence on the design parameters of the axial fan have been
established;
» The distribution of the working fluid by height and the factors that influence it in the
investigated fan-rotary spreaders were established;
» The obtained results confirm the hypothesis of a possible choice of a working body, consistent
with the formation and condition of the treated perennial plantation so as to achieve maximum
biological and economic efficiency;
« It was found that the mean diameter of the drops in the studied air rotary spreaders was not
influenced by the air flow parameters;
* The elements of a fan rotary spraying system of a sprayer for perennial plantations intended for
small farmers are substantiated, which would create prerequisites for reaching the maximum
biological and economic efficiency of the conducted event in the treatment of perennial

plantations.

V. Evaluation of the quality of scientific publications reflecting the results in the
dissertation
Attached is one independent publication and two co-authored publications directly
related to the dissertation work. The number of points, according to the requirements of the
National Academic Information Center - NACID is 30.0 and meets the minimum scientometric
requirements for acquiring the educational and scientific degree "doctor", according to the Law
on the Development of the Academic Staff.
No citations provided. The presented abstract reflects objectively the structure and

content of the PhD thesis.

VI. Critical remarks and questions.

[ have no questions for the doctoral candidate.




CONCLUSION

Based on the various research methods applied by the doctoral student, the correctly
performed experiments, the compiled summaries and conclusions, I believe that the presented
dissertation meets the requirements of the LDASRB and the Regulations on the terms and
conditions for acquiring scientific degrees and holding academic positions in the Agricultural
Academy.

This gives me the reason to POSITIVELY evaluate the dissertation work and to propose
to the honorable Scientific Jury to also vote positively and to award Blagoi Elenov the
educational and scientific degree "Doctor" in the field of higher education 5. Technical sciences,

professional direction 5.1 Mechanical engineering, scientific specialty "Mechanization and
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electrification of crop production".
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