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OTHOCHO JHCEPTALMOHEH TPY/l 3a MojydaBaHe Ha oOpasoBaresiHaTa W HayyHa CTCICH
Jloktop” B oOnact Ha Bucme oOpasoBanue 5. TeXHMYECKHM HayKH, npodecHOHaIHO
nanpasienue S5.1. MamMHHO MHKEHEPCTBO, HayyHa CHCIHATHOCT ~Mexanuzauus H

eeKTpu(UKalis HAa PACTEHHEBBACTBOTO

Tema u ABTOP HA JMHCEPTANHOHHHA TPV: “Uzcnenpane Ha ONpbCKBaALlK OpraHd Ha

BEHTHJIATOPHA MPbCKAuKa 3a MAIKH (PEPMEPCKH CTOMAHCTBA  C ABTOP MHIK. bnaroii [lepos
EJleHOB, JOKTOPAHT Ha camocTosTenHa noarotoka kbm UITA3P H. [Tymkapos™ - Codus.
Usien HAa HAaV4HOTO kvpu: 1pod. a-p muxk. Kpacumup MuxaiiioB Tpennaduios,
Tpaxuiicku ynusepcuter — Ctapa 3aropa, ¢akyiarer ., TexHuka u TEXHOJIOTHH, 00s1acT Ha
Buciie obpaszoBanue 5. TeXHHYECKH HayKH. NPO(ECHOHAIHO HANPABICHHUE 5.1. MaiusaHo
WIDKGHEPCTBO, ~ HAayuyHa  creuuaniHoct . Mexanusaims W eleKTpHuKauus — Ha
PACTEHMEBBACTBOTO ', ONMPE/IC/ICH 3a WICH HAa HAYYHOTO JKyPH ChC 3aM0BE] Ne 139/04.08.2023 r.

Ha [Ipesncenarens Ha CesicKOCTONAHCKA aKa/IeMHS.

I. AKTYAJHOCT HA H3CJIeABAHUS NIPoD./ieM

OCHOBHHSIT METO/1 3a PacTUTE/IHA 3alHTa € XUMHYECKHUAT, [IPH KOETO Ce M3pa3xoiBatr
rojieMH KOJIHYECTBAa OTPOBHH TpENapaTH, €Ha HeMajKa 4acT OT KOMTO HE C€ H3I0i3Bar
epexTuHo. OcoGeHO TONSAM € TPOOIEMBT IPH TPAHHUTE HACAKICHHUS, KBICTO 3aryoure Ha
paGoTHA TeYHOCT ca 3HauMTenHH. PaGoTHara TEYHOCT Ce OTHACA OT BATbpa, CTHYA CE 110
pacTeHHsTa W nomaza B nousara. OCBeH HEXkeIAHO 3aMbpesiBaHe HA MOYBaTa, TOBA Ca H 3aryou
3a 3eMe/Ie/ICKUTE CTOMAHCTBA. ThPCEHNTE TEXHUUYECKH PEIICHHUS 3a 10-€(EKTHBHO H3II0/I3BaHE
Ha pabOTHATa TEYHOCT Ca CBBP3aHM C HW3MOJI3BAaHEC HA PA3THYHH METOJAM W CHCTCMH Ha
pasnpbCKBaHe, MOAXOSINA TOJEMHHA HA KalKHTe 3a IIO-IBJIHO TOKPHTHE, BCIICCTBA

nouo6psmaum MIPUJICIIBAHETO KBM JIMCTATa, peuMpKyaanus Ha Te9YHOCTTa.

I1. Ilea, 32124 ¥ METOH HA H3CJIe/ABaHE (XHIIOTE3H HA IHCEPTANHOHHHSA TpyA)
[TocTaBeHnara e B jquceprammsara ¢ “O00cHOBaBaHe Ha MapaMeTPUTE M PEIKUMHUTE HA
paboTa Ha BEHTHWJIATOPHA MpPbCKaykKa 3a OCHIYpsiBaHE PAaBHOMEPHO paslpe/ICiCHUE Ha
paboTHaTa TEYHOCT 10 TPETHPAHUS obext”. Kato nmam npeiBu/1 H3BbpIIeHaTa paboTa, 1ejira

O6u TtpsOBaio na e “M3cinenBane Ha pasiMyHM  pEKUMH  Ha pabora Ha pOTallMOHEH

pa3npbeKBay , KOETO € U o-0J1M30 J1a Temara. 3ajavynTe, IMOCTABEHU B JUCEPTAlHOHHUS TPYA




ca CBBP3aHM C M3CIIEBAHETO HA PA3NPbCKBAHETO H TPAHCIOPTHPAHETO HA padOTHATA TEYHOCT
OT BEHTHJIATOPA Ha POTALHOHEH pa3NpbCcKBay. 3a1auu 6 ¥ 7 He ca U3ITBIHCHH.

CunraMm, ye 1eNTa M 337auuTe Ha M3C/Ie/IBAHETO M TeMaTa Ha JucepTanusaTa e TpsaoBajio
na 6baarT GopMyaMpaHu Mo-npenu3Ho. POPMYIHPOBKTA “TIPHCAKUKM 3a MAIKH (PepMepCKH
cronaHcTBa” He € MpaB/IHA. B aucepranusTa He € Ja/1eHo ONpe/IeIeHHE 3a TaKMBa CTOMAHCTBA,
HO TOJIEMHHATA Ha CTONAHCTBOTO HE € eKBUBAJIEHTHA HA roJIeMHHAaTa Ha 0OpaboTBaHaTa IUIoLl
Ha JlaJIeHa KyJITypa B HEro M NMPbCKAYKHUTE 3a Pa3IM4YHHU 110 TOJIEMHHA IUIOLIM Ce pasjnyaBar
OCHOBHO 110 00eMa Ha pe3epBoapa U HauMHa Ha arperaTupaHe, a He Mo ONMPHCKBALINTE CHCTEMH.
PacrenusTa umMar eJIHAKBU pa3MepH HE3aBUCHMO OT pa3Mepa Ha IUIOLITa HIIH CTOMAHCTBOTO.

OOeKT Ha M3CJIEBAHETO Ca TPH BEHTUIATOPHO POTALMOHHM PasNpbCKBAIIM OPraHy -
eauH ¢ @500 u S nepku u aBa ¢ @600 cbe ceieM NEPKH, HO ¢ pa3jinyHa IIMPOYNHA HA NIEPKUTE.
MerojiMKaTa Ha M3CJIe/IBaHe Ha BB3JAYLIHHS [MOTOK OT Pa3sNpbCBAYMTE U PA3NPE/ICTICHUETO HA
TEYHOCTTA 10 BHCOYMHA € ONMHMCAHA CPABHMTEIHO SCHO, HO HAMa O00OCHOBKa 3a M300p Ha
CTOWHOCTHTE Ha ynpaBiseMuTe (AKTOpH - 4ecTOTa Ha BbpTeHe, 1e0MT, pascrosHue. He e
IOCOYEHA CKOPOCTTA ¢ KOATO Ce JIBHKH MAaTePHATOPHT M 3ailo e u3bpana Tasu ckopoct. He e
IOCOYEHO BPEMETO 3a M3BBPIIBaHE Ha omuTHTE. MHOro a00pe € OnucaH MeTOAbT 3a

ONpeJIC/IIHE HAa JHaMEeThpa Ha KAallKHUTEC.

I1I. Busyaamsauuss ¥ MHTepuperanusi Ha mnoJjydenute pesyaratu. Hino.ssana
JuTepaTypa
Hayunoto w3ciieiBaHe € TmpejacTaBeHo Ha 121 cTpaHuiu W BKIIOYBA YBOJ, YETHPH
I71aBH, OOIIM M3BOJ, PE3lOME OT MOJyYeHHTe pe3yiITaTd, npuHocH W OGubmuorpadus ot 132
M3TOUHMKA. M3mon3BaHata iuMTeparypa BK/IO4YBa 83 HM3TOYHMKA Ha JjaTuHuna 4 49 Ha
kupuinia. Homepanusra Ha M3TOYHMIHTE € pa3ObpKkaHa B Ha4Yan0To M 000 Te ca 132, a He
130, KakTO € MOCOYEHO B jHMcepTanusata. B OCHOBHMS TEKCT H3TOYHHIIMTE Ca MOCOYEHH C
MMEHATA Ha aBTOPUTE, KOETO IPaBH TPYAHO MpociensBaHeTo MM. HsKoil OT mocoueHuTe
M3TOYHHIIM HE ca LIMTUPAHH B TEKCTa , Hanp. ¢ Homepa 125, 129, 130. CniuebKbT ¢ siureparypa
He e 1o u3nckBanuaTa Ha bJ1C. Uma MHOKeCTBO HeHOMepHpaHHu Tabaunu u purypu B [1asa 2.
Hsikoit OT yacTUTe Ha JIUCEPTALUITA HE CA HOMEPUPAHH.
Pesynratute OT €KCIIEPUMEHTATHUTE M3CJIe/IBaHNs HA POTAIIMOHHUTE pa3lpbCKBayuy ca
Ipe/ICTAaBeHH KOPEKTHO W HMHTEPINpETHPaHH MpaBuiHO. Beuukn Te ca BH3yalM3upaHH ¢

rpaKu U CHUMKH.



IV. IlpuHocH Ha JHCePTANHOHHHS TPY/]

Haii-Ba)KHUTE TIPUHOCH OT JIMCEPTAIIHOHHHS TPY/I ca:

- Hay4YHO-pyHIaMeHTATHH: 00OCHOBAH € KOe(HMIMEHT Ha MOJIE3HO M3I0JI3BaHE Ha
MEeCTHUIIMIA, KOHTO MMO3BOJISIBA KOJIMYECTBEHA OILICHKAa HA WM3I0J3BAHETO HA MECTHIMJIA 1O
npeHasHaueHne; pazpaboTenn ca rpadukd 3a ONpeie/sHEe Ha pasXxojHaTa HOpMa B
3aBUCHMOCT OT MPENOpPhYAHUTE 33 KOHKPETHOTO MEPONPHATHE IUIBTHOCT HA KamKoBOTO
MOKPHUTHE, IHAMETHP Ha KAIIKUTE ¥ HHJIEKC Ha 3eJ/ieHaTa Maca.

- HAYYHO-TIPHJIOKHH: Pa3pabOTeH € aIrOPUTBM M IIporpama 3a OLEHKa Ha KalKoBH
OTIEYaThIH, KOATO I03BOJISABA JIa CE ONPEe/IAT OCHOBHUTE ITOKA3aTE/H 3a OIICHKA KaueCTBOTO
HAa KarKoOBO TMOKPHTHE HE3aBUCHMO OT HOCHTEIlsl HA OTNEYaThKA; YCTAHOBEH € NpOMHIBT Ha
BB3/YIIHHS TMOTOK W HEroBara 3aBHCUMOCT OT KOHCTPYKTHBHHMTE [apaMeTpy Ha OCOB
BEHTHJIATOP; YCTAHOBEHO € pasmpe/eieHHeTo Ha paboTHarta TEYHOCT 10 BHCOYHHA H
dakTopuTe, KOMTO BIHMSIST BBPXY HEro IPH H3CIEABAHHTE BEHTHIATOPHO-POTALMOHHH
pasnpbCKBAYK; YCTAHOBEHO €, Y€ CPE/IHUS MAMEThp Ha KalKUTe MPH H3CJIeABAaHUTE Bb3/1yLIHO

pOTAaMOHHHU PA3NIPBCKBAYX HE CE€ BIUAC OT MAPAMETPUTE Ha BB3AYyHIHHS ITOTOK.

V. OueHka HA KA4eCTBOTO HA HAYYHHTE NMyOIHKALMH, 0TPA3ABAINM pe3y/iTaTHTe B
JAMCePTANHATA
[To aucepranronnus Tpya Ha uHK. braroit Enenos ca npeacraBeHn Tpyu myOinKarn,
OT KOMTO €/Ha 1noj neyar. EjnHa ot nyOiMKaiMuTe € caMoCTOsITeIHa, a B JIBE € BOJICIL aBTOpP.
JIBe oT myGiHMKalMuTe ca J0KIaABaHu Ha HaydHu (Gopymu M ca Ha Objarapcku esuk. Tperara
nyOIMKalMs € Ha aHIIHICKA €3HK H € T0J eYaT B Hay4yHo cricanue PacTeHHeBbIHN HayKH,
koeto e pedepupano B Web of Science. IlyOimkanuure OTpassBar ChLIECTBEHA HacT OT
JMCEPTALIMOHHHS TPY L.
ApTopedepaThbT OTrOBaps Ha W3MCKBaHMATA M OTpassBa CTPYKTypara Ha

JIUCEPTALIMOHHMSA TPYA U MMOJIYYEHHUTE pE3yaTaTH OT IPOBECACHUTC H3CJIC/IBaAHHA.

VI. Kputuuau 6e/1e’KKH, BBIPOCH H NPENOPLKH KbM KaH1H/1aTa
B HsAKO# OT rOPHHUTE TOYKH MOCOYUX OCHOBHHTE KPUTHUHHM O€JICKKH M0 JUCepTalHsiTA.
Tyk e nocrassi HAKOJIKO BBIIpoca:
1. KakBo ce u3uncissa ¢ popmyna (2.1)? Bapuanus, OTHOCHTEIIHO pa3npe/le/icHHE WU
apyro? 3amo e BB3MpUeTo H300pa3siBaHEeTO Ha pas3Npe/e/ICHHETO Ha TeYHOCTTa B OT/ICIHUTE
CBHJIOBE J1a € B OTHOCHTEIIHO, a He B abcomoTHO u3pakenne? Kak ce 00acHABAT OTpULIATETHUTE

CTOMHOCTH Ha pasrpe/IeeHHeTo?

B



2. 3amo ceyeHHsTa Ha BB3AYIIHMS NOTOK Ca HANPaBEHW B cpejara 10 BHCOYMHA U
IIMPOYMHA HAa MepHaTa peleTka? MakcuMaiHHUTe CTOHHOCTH Ha CKOPOCTTA Ha Bb3/lyXa He ca B
cpeiara M He € M 1o-700pe Ja ce OTYMTAT MAKCHUMAJIHHUTE CTOMHOCTH BBB BEPTUKATHO
HalpaBJIeHHe, Thi KaTO MallMHAaTa Cce JIBUXKH M Te I1le OKa3BaT BIMSHHUE BBPXY pacTeHHETO?
Kaka nonesna nudopmarus 3a H3ciie/IBaHETO HOCH XOPO30HTATHOTO CEUYEHHE Ha 10TOKa?

3. 3amo 3a BenTHiaTOpUTE ¢ @600 He ca HanpaBeHH H3MepBaHUs NpH yectoTH 2200
min’', kakTo 1npu BeHTHIaTOpa ¢ P500?

4. KakBa e mpuuMHaTa BEHTHJIATOPUTE C MO-rosisM juametsp (P600) na pasnpbekBar
MoBeYe TEYHOCT Ha IMO-Majka BHCOYMHA, a BeHTHiatopbT ¢ @500 - Ha mo-roasima? Kak ce
00sICHSBA TO3M XapaKTep Ha OTHOCHTEIHOTO Pa3Ipe/Ie/ieHHe 10 BUCOYHHA?

KbM 70KTOpaHTa MMaMm CJEAHUTE MPENOPbKU: Jia MPOsBABA MO-TOJIsIMa MPEIM3HOCT,
3a/IbJI00YEHOCT M KPUTHYEH aHaIM3, Ja W3M0J3Ba cuctemara Sl 3a MepHHTE eJIMHULHM (Hamp.
min' BMeCTO rpm 3a 4YectoTa Ha BBPTEHE), Ja TNPOABIDKH paboTara Mo MphCKauka ¢

POTAllMOHHH pa3snpbCKBaA4YH, KOATO ou [peacTaBjisiBajla HHTCPEC 3a NMpaKTHKaTa.

SAKJIOYEHUE

JlucepTallMOHHMAT Tpya pasriiexaa akrtyajleH npoldjieM H  ChabpXKa Hay4HO-
(yHIaMEHTATHH ¥ HAYyYHO-NIPUIOKHH pe3yiaTatu. HanpaBenute 3abelie)kKu HE HaMaIsBat 1o
CBINECTBO JOCTOMHCTBAaTa Ha jucepauMoHHus Tpya. Cuurtam, dYe npeJCTaBeHUST
JIMCepTallMOHEeH Tpya oTroBapsi Ha n3uckBanusita Ha 3PACPD u [lpaBunnuka 3a ycioBusita u
pe/ia 3a npu100MBaHe Ha HAYYHH CTETICHHU U 3a 3aeMaHe Ha akaJeMuyuHu JUTbkHOCTH B CCA.

ToBa MM naBa ocHOBaHME Ja OLEHS TMOJIOKHUTEIHO JIMCEPTAlMOHHMS TPya H Ja
npe/uloxka Ja ce npuchau Ha unxk. brnaroi [lepos Enenos oOpa3oBarennara u Hay4Ha crernex
JJoktop”™ B obmact Ha Bucmie oOpa3zoBaHue S. TexXHHUECKHM HayKH. MpoQecHOHATHO
HanpasieHue 5.1. MalmMHHO WH)XKEHEPCTBO, HAy4yHa CHEIHATHOCT . MexaHuszauus u
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eJIeKTpU(HUKaIM HAa PAaCTEHHEBBIACTBOTO .

Hara: 21.08.2023 r. U3I'OTBHJI CTAHOBHUUIETO:
/mpod. a-p k. Kp. Tpeﬂﬂ_dmnos/
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STANDPOINT

For PhD thesis elaborated in the higher education field 5. Technical sciences,
professional direction 5.1. Mechanical Engineering, scientific speciality ..Mechanization and

electrification of crop production™

Topic and author of the dissertation: "Research of spraying devices of a fan sprayer
for small farms" with author Eng. Blagoi Perov Elenov, PhD student of independent training at
IPAZR "N. Pushkarov" - Sofia

Member of the scientific jury: Prof. Dr. Eng. Krasimir Mihailov Trendafilov, Trakia
University - Stara Zagora, Faculty of Technics and Technologies, higher education field 5.
Technical sciences, professional direction 5.1. Mechanical engineering, scientific specialty
"Mechanization and electrification of crop production"”, appointed as a member of the scientific

jury by order No. 139/04.08.2023 of the Chairman of the Agricultural academy.

I. Relevance of the studied problem

The main method of plant protection is chemical. in which large quantities of poisonous
preparations are consumed, a significant part of which are not used effectively. The problem is
especially big in perennial plants., where the losses of working fluid are significant. The
working fluid is carried away by the wind, runs off the plants and falls into the soil. In addition
to unwanted soil pollution, these are also losses for farms. The sought-after technical solutions
for more efficient use of the working liquid are related to the use of different spraying methods
and systems, appropriate droplet size for more complete coverage, substances improving

adhesion to the leaves, recirculation of the liquid.

II. Purpose, tasks and research methods (hypotheses of the dissertation)

The goal set in the dissertation is "Justification of the parameters and modes of
operation of a fan sprayer to ensure uniform distribution of the working fluid on the treated
object". Considering the work done, the goal should be "Investigation of different modes of
operation of a rotary spreader", which is closer to the topic. The tasks set in the dissertation

work are related to the study of the dispersion and transportation of the working fluid by the

fan of a rotary spreader. Tasks 6 and 7 are not completed.




I believe that the purpose and tasks of the research and the topic of the dissertation
should have been formulated more precisely. The wording "sprayers for small farms" is
incorrect. The dissertation does not define such farms, but the size of the farm is not equivalent
to the size of the cultivated area of a given crop on it, and the sprayers for different size areas
differ mainly in the volume of the tank and the method of aggregation, not in the sprayers
systems. Plants have the same size regardless of the size of the area or farm.

The object of the research are three fan rotary spreading devices - one with @500 and 5
blades and two with @600 with seven blades, but with different width of the blades. The
methodology of studying the air flow from the fans and the distribution of the liquid in height
is described relatively clearly, but there is no justification for choosing the values of the
controllable factors - rotation frequency, flow rate, distance. The speed at which the patternator
moves and why this speed was chosen is not specified. The time of the experiments is not

specified. The method for determining the diameter of the drops is very well described.

II1. Visualization and interpretation of the results obtained. Literature used

The scientific study is presented in 121 pages and includes an introduction, four
chapters, general conclusion, a summary of the obtained results, contributions and a
bibliography of 132 sources. The literature used includes 83 sources in Latin and 49 in Cyrillic.
The numbering of the sources is mixed up at the beginning and they total 132, not 130 as stated
in the thesis. In the main text, the sources are indicated by the names of the authors, which
makes it difficult to trace them. Some of the mentioned sources are not cited in the text, e.g.
with numbers 125, 129, 130. The list of literature does not meet the requirements of the BDS.
There are numerous unnumbered tables and figures in Chapter 2. Some parts of the dissertation
are not numbered.

The results of experimental studies of rotary spreaders are presented correctly and

interpreted correctly. All of them are visualized with graphics and photos.

IV. Contributions of the dissertation

The most important contributions of the dissertation are:

- scientific-fundamental: a coefficient of beneficial use of the pesticide is substantiated,
which allows a quantitative assessment of the use of the pesticide as intended; graphs have
been developed to determine the consumption rate depending on the density of the drop coating,

diameter of the drops and green mass index recommended for the specific event.



- scientific-applied: an algorithm and a program for the evaluation of droplet prints
have been developed, which allows to determine the main indicators for evaluating the quality
of a droplet coating regardless of the carrier of the print; the air flow profile and its dependence
on the design parameters of an axial fan were established; the distribution of the working fluid
by height and the factors that influence it in the investigated fan-rotary spreaders were
determined; it was found that the mean diameter of the drops in the studied air rotary spreaders

was not affected by the air flow parameters.

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

Three publications have been presented on the dissertation work of Eng. Blagoi Elenov,
one of which is in print. One of the publications is independent, and in two he is the lead author.
Two of the publications were reported on scientific forums and are in Bulgarian. The third
publication is in English and is in print in the scientific journal Bulgarian Journal of Crop
Science, which is referenced in Web of Science. The publications reflect a substantial part of
the dissertation work.

The abstract meets the requirements and reflects the structure of the dissertation work

and the results obtained from the conducted research.

VL. Critical remarks, questions and recommendations to the candidate

In one of the above points, I indicated the main critical remarks on the dissertation. I
will pose a few questions here:

1. What is calculated with formula (2.1)? Variation, relative distribution or other? Why
is it accepted that the depiction of the distribution of liquid in individual vessels is in relative
rather than absolute terms? How are the negative values of the distribution explained?

2. Why are the airflow sections made in the middle along the height and width of the
measuring grid? The maximum values of the air speed are not in the middle, and is it not better
to report the maximum values in a vertical direction, since the machine is moving and they will
affect the plant? What useful information for the study does the horizontal section of the flow
bring?

3. Why were measurements not made for the @600 fans at frequencies of 2200 min™', as
with the ®500 fan?

4. What is the reason that fans with a larger diameter (®600) disperse more liquid at a

lower height, and the fan with a ®500 - at a higher one? How is this nature of the relative

height distribution explained?




[ have the following recommendations for the PhD student: show greater precision,
thoroughness and critical analysis, use the SI system for units of measurement (eg min' instead
of rpm for rotational frequency), continue work on a rotary sprayer that would was of interest

to the practice.

CONCLUSION

The dissertation examines an actual problem and contains scientific-fundamental and
scientific-applied results. The remarks made do not essentially diminish the merits of the
dissertation work. I accept that the presented dissertation meets the requirements of the Law for
development of academic staff in Republic of Bulgaria and the Regulations on terms and
conditions for obtaining scientific degrees and taking academic positions in Agricultural
academy.

Therefore, 1 positively assess the presented thesis and propose to award Eng. Blagoi
Perov Elenov the educational and scientific degree “Doctor” in the higher education field 5.
Technical sciences, professional direction 5.1. Mechanical Engineering, scientific speciality
..Mechanization and electrification of crop production™ '\#
Date: 21.08.2023 Member of the scientific jury: .

/Prof. Dr. Eng. K[Erendaﬁlov/
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