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BLPXY AMCEPTALMOHET TPY,1 32 PHIOOHBAHE HA HAYHATA CTCIEH . A0KTOP Ha HAYKUTE B
0GNaCT Ha BUCHTe 0OpazoBanue TEXHUHECKH HayKH. HPO(ECHONATHO HAMPABICHHE MalltnHHO
MH)KEHEPCTBO. Hay4Ha CTIeNUANHOCT .Mexanusauns 1 eaekTpruuKaums Ha pacTCHAEBBACT-

BOTO™

Tema: MEXAHU3UPAHO OTTJEXIAHE U GPAHE HA MACJOJARHA PO3A

AgTop: npod. a-p uuk. Cnexan Usanos boxkkos

Usten Ha Hayanoto xypu: [pod. A-p Ctosn Casos Hinexos.

Arpapes yuupepeuter  I11oBanB. kareapa Mexamsains. pepuuidpan B obnact 5. Texuu-
yecku HayKH. podecHonalno Hanpasicrue 5.1. MallMHHO HHKEHEPCTBO. HayHHa Cricunat-
HOCT ..MexaHm3alus ¥ CAKTpUPHKAIMS Ha PACTEHHEBBACTROTO™, OMPEALTICH 3a HJICH HA

Hay4HO KypH che 3anose Ha [peacenarens s#a CCA No PJ1-05-59/ 06.03.2024.

AKTYAIHOCT Ba npobaema

Bbirapus ¢ CBETOBHMST INIEP B HPOU3BOICTBOTO M H3HOCA HA PO30BO MACI10. 110palH
CBOETO KAUECTBO M YHHKATHUTE YC:JI0BUS 33 0TTneK1ane B Po3oBata 10anHa. Kyntypata u pe-
KOITATA €A CHHO CIICLAGUUHN. 3aTOBA FO.1AMa HACT OT TCXHOJOFPUYBNTE ONEPal CC U3BHP-
LIBAT PHUHO. HACTHUYHO MEXAHH3HPAHO MM MENAHW3HPAHO C HHUCKA epexTHBHOCT. [104B00D-
paboTKaTa. pe3HTOATA. HANOSBAHCTO U PACTHTETHATA 3atIMTa MOXKE 1a ¢¢ POBEXJAT ¢ Ma-
IKHY 3a APYTH KYITYPH. LOKQTO 3a MeXaHH3UpaHe Ha ApPMOMPAHETO HA PEKOITATA HE ChLICC-
TBYBA e)EKTHBHO TEXHMUECKO PELICHHC. 3A10BA CC H3BbPINIBA PHUHO NPH CHCTCMEH HETOCTHT
Ha kpanuuLKpaHa paboTHA pbKa. BCHUKO TOBA. BOIM 10 NOHHKABAHE HA ATPAKTUBHOCTTA HA
OTIAEKAAHETO HA MAC/I0/@iiHa po3a. 3aToBa U3¢ 1e1BaHusITa 10 00OCHOBABAHE U Ch3/1ABANE HA
edexTHBIA MEXAaHU3ALINA 33 OTFIeKAane u Gpatie Ha macioaaiiia posa ca 0co0eHO aKTyallHy.

len, 3272 H METOAN HA W3 IeaABAHE (XHTTOTE3H HA JIHCEPTALHOHHHUA TpyA)

[locTapeHa ¢ 0GOBUIARAIIA U/ HA AMCCPTALHSTA. KOSTO BU3HPA MOBULIABAHE Ha 00-
aTa eeKTHBHOCT Ha PO30NPOH3BOICTBOTO Y HAC M KOHKPCTHH LEIIH. Kacae i ONTHMH3HPaHE

Ha ChILeCTBYBAUIN H pa3pa60TBaHe Ha HOBH METO i H TEXHHUYECKH CPC/ICTBA 3a MEXaHH3HPpaHe



Ha TeXHOMOFHUHUTE OMEPALHH MTPH OTIIEKAAHCTO W OPAHETO Ha Maci101akHa posa. [lTocTase-
HUTE UENH ca 3HAUMMH U ITPOM3IH3AT OT aHATH3a Ha NPOOIEMUTE B pO30NPOHU3BOIACTBOTO.

DOPMYHPANH Ca OCEM 3a1a4H. KOUTO KOHKPETHINPAT JICHHOCTHTE 32 MOCTHRAHE LC-
AuTe Ha wicaeasaHeTo. [peactaBeda e 00Ul CNEMA 32 €TANUTE HA HAYYHHTE U3C/ICABAHNS B
MHDKEHEPHATA 3eMe1e1CKa MPaKTHRA (CTP. 05). KOATO ¢ NPHIIOKEHA H B HacTOALATA AHCepTa-
uMs. MeToauTe Ha M3CIe/BaHe BKIHOUBAT 0011 32 UsjaTa AMCepTanns U cneuugpuyeH - 3a
Beeku 06eKT Ha n3caeasane. [paBn BACHaTACHME. He 110 HAKOM 3ala4yu MMa TCOPETHIHHN U3C-
NeABaHKs, a 10 JPYTH BMECTO TAX — XMMOTE3M. MOTBLPICHK ¢ EKCIEPUMEHTATHH PE3YITATH.
JIn4Ho a3 npyeMam TO3M MOAXO 3a W3CAEBAHE HA OOCKTH. 32 KOWTO NIMTICBAT HAyYHH PC3yl-
TaTH. KAKTO € 32 MEeXaHW3MPAHOTO HpudHpaHe Ha Mac;1o1aiinara posa. B te3u ciydan MHOro
4ecTo, PAKTOPUTE. KOMTO YIIPABAABAMC 0KA3BAT 110-C.1a00 BJMSHUE. OT KOIKOTO akTopuTe Ha
OKOJHATA CPeNa U N0-KOHKPETHO DHO-MEXAHUHHUTE NOKA3ATENN Ha H3C/Ie1BAHKA 00eKT. KaKToO
e MIpH LBeTA HA Mac/IoAaiHaTa po3a. B MCepTALHOHHNSA TPY/L C¢ aKLUCHTHPA TaBHO HA AKOCT-
HUTE W3CIe;BaHus Ha pazpaboTeriTe KoHeTpyKkunn upes CAD nporpasmu.

[araeaHo npeicraBsiHe i1 MHTCPIPEralHst KA 1101y EHWTE pesy.aTaru. Hinoas-
BaHa IUTCPATYPA

JlMCepTaUMOHHUST TPYA € OQOPMEH ¢CTETHUHO N ChINACHO O0LONPHETUTE H3UCKBA-
Husi. Pe3ynTaTHTE OT M3C/EIBAHMATA HA KOHKPETHNTE 0DEKTH Ca MPEICTABEHH B 8 oTaeTHU
pasjena u ca onarieICHu ¢ 183 PUryph. CXemi H CHHMKH. 89 TabnUUM K MPHUIOKEHHS.

LlenuTe. 3a1auure, 00CKTHTE M MPEAMETHTE HA H3CIEABAHETO €A CHHTE3MPAHH Ha Oa-
3aTa Ba auTepatypeH 0030p BLPXY 189 n3Tonnmka. 0T KOUTO 128 na kupuauua 1 61 wa naru-
HHLA.

3a NOTBLPKACHHE HA H3IATHATHTE XUIOTE3N ¢a paspaboTeHu OpHIUHATIHI EKCTepH-
MEHTATHM CTEHI0BE 33 U3CIEBAHE HA OCHOBHUTE TEXHOIOTHUHY IPOLECCH B PO30NPOU3BO.IC-
180TO. M3M0:13BaHa € ChBPEMEHHA anapatypa 3a H3MepBaHe HA HEOOXOIMMHUTE NOKA3ATEIH 1
CTISUHANMIMPAH COPTVEP 3a NPOEKTHPAHE W HIMHTBANC HA HHIKCHEPHN KOHCTPYKLHY.

[TosyUeHHTE Pe3yaTaTH €A C/1EICTBHE HA MHOTOOPOHHHN. MHOTOTOIHLIHHA H3CNE/(BAHUA.
KOUTO ca 06CHKAAHN Ha HUBO KaTeapa. CescKoCTonaneka akajeMHs. Hayuuu Gpopymu B cTpa-
HATa U UyuOUHa.

IlprHOCH Ha AHCEPTALHOHHHS TPYA

Hayuno-ghynoaviennma o npuioct

JlepuHupan e METO 1 32 MOeIMHMYHO MEXaHH3kpaHo OpaHe Ha UBETa Ha macsioAaiHaTa
po3a, KOIMTO ChueTaBa MHEBMATHYHO 3ACMYKBAHE HA LBETA C MEXAHUYHO OTPSI3BAHE Ha LBET-

HaTa APbXKKa o HalxaTa | HErOBOTO TPAHCUOPTHPAHE Yypes3 Bb3AYLWEH NOTOK A0 MACTOTO 3a



cvOupane.

Ha 0aza aeduuupanust Meto ¢ pazpaboTeH v H3nuTan padboTeH OpraH 3a noeAMHHIHO
MHEBMO-MEXAHUYHO OpaHe Ha LBCTA HA MAc10aiHaTa po3a. KOHTO ce HacouBa U NO3HUMOHMPA
PBUHO.

CyuTam Te3u NPUHOCH 3a GYHIAMCHTATIIH. 3ALOTO Cliejl TOCTHIaHe Ha 3aI0BONUTE THH
KaueCTBEHH MOKa3aTe U, PhYHOTO HACOUBAHC M NO3HUHONHUPAHC MOXKeE aa ce podboTuzupa. Cno-
MCHATHAT paboTCH Opral MoKe 1a Ob.1¢ KPAHHO WL IHHTEIHO YCTPOHCTBO 3a pOOOTH3HPAHO
[[PHOMPAHE HA LBETA HA MACNOJaHHATA pO3a. AHAJOTHHHO Ha POOOTHIMpaAHOTO npubupane Ha
MNIO0BE. KOUTO €a CUITHO NOJAAT.IUBH KLM MCXQHHYHY MTOBPEH.

Hayuno-npuioxcriu npunocu

Paspabotena e kiacuukaluus Ha po30NpoOU3BOIMTEIHUTE cTonaHcTBa B Penydiauka
buarapus u Ha Ta3u OCHOBA ¢a Ol1peIeTeHH OHTHMATHHTE 10KA3aTEeNIH HA €HEPreTUUHUTE Cpeil-
CTBA 3a MEXAHU3HPAHE HA TEXHOIOIMUHHTE ONCPALHHTEC B PO3ONPOU3BOACTBOTO.

(DopMmy:1HpaHH ca U3MCKBAHUATA U ca 00ocHOBaBaHK O0ILMTE NapaMeTpy HA TEXHUYEC-
KUTE CPEACTRA 3a NMPOBEKAANC HA TCXHOJIOMHUHUTE Ollepalluy 3a MEXaHU3WPaHO OTINeK1aHe
1 npubupane Ha MaciogaiiHa posa.

OdocHoBana M H3MMTAHA ¢ MONIHA MAHIHHA 38 NPHCLCAUHABAHC 1A PA3IMUHUTE pa-
OOTHMW OPraHM 3a OTI1EKAAHETO M IIPHOMPAHETO HA MACT0JaiHa po3a.

PazpaboTeHu ¥ H3NMTaHU ca:

- JIBa BapuaHTa Ha MauInAa 3a pbiHo OpaHe Ha Mac10aitHa po3a. KosiTo TpaHCnopTHpa
OepaunTe W cbOpaHatTa OT TAX NPO/IYKIIMA [10 BpeMe Ha pos3obepa. OnpeaeneHu ca OCHOBHHTE
(haxTopyn. KOUTO BAMAST Ha €PCKTUBHOCTTA HA MALLIMHATA NPH eKCNoaTauus.

- Mawmna ¢ ot 2 10 6 paboTHH OpraHa 3a IIHEBMO-MEXAHMYHO MOCIHHUYHO OpaHe Ha
LBETa Ha Macno1aiHaTa po3a. KOUTO €& HACOYBAT U MO3MUUOHMPAT OT padoTHUUM. TH cb3naBa
YCIIOBHUSA 3a NTOAY-MEXAHU3UPAHO O0MpaHe Ha BeTa 0T | 10 3 pena po30BH HACAKIACHUS.

- MawmnHa 3a BCHUKH pe3UTOCHH ONepalii B PO3OBUTE HACANIEHUS. C €AHOBPEMEHHO
M3HACSHE HA M3pA3aHaTa Maca B MEIAVPe/IMero.

- Llanrosa yvpeada 3a UATOCTHO [IPBCKAHE HA POZOBUTE XPACTH. ¢ Mexkaypeaus 2.8 m,
3.0 m u 32 m. OnpeseneHy ca BUIb1. OposiT U NO3HUHMUTE HA Pa3NPbCKBAUUTE BLPXY TPH
pPa3HOBUAHOCTH Ha onpbckBaluara ypeada.

- [llanroBa onpbckBalia ypeada 3a TpeTHpaHe Ha NouBeHaTa NOBBPXHOCT 1101 KOPO-
HHUTE Ha XPacTUTE B HACKACHUSA ¢ Mac 101aiHa posa.

O00CHOBAHA H U3IMTAHA ¢ OPOCHTEC IHA CHCTEMA 3a OB/IAKHABAHC HA C'l:()pﬁl-[lr‘lﬂ poi3oB



UBAT B OOLUMS Ch HA MALLMHATA 3a MHEBMO-MEXaHHYHO OpaHe 3a HEeYTpalu3npane Ha Ui3cylla-
BaLLOTO Bb3AEHCTBHE Ha BbB3AVIUHUA NOTOK. T NO3BOISABA MOAABPKAHETO HA MOCTOSAHHA
BIAKHOCT B rpanuumre 80 — 85% 3a 3ana3gaHe KauecTBOTO Ha NpubpaHata npoayKUHs U Ko-
MUYECTBOTO HA €TEPHIHHOTO MAC10.

IyGiuKkaHOHHA AKTHBHOCT H OLIEHKA HA KAYECTBOTO HA HAYYHHTE NYOJIHKAIRHH

[To auceprauunsiTa ca nydnukyBanu 28 tpyia (1 e 1o/ neyar), oT KOUTO 5 - HHAEKCH-
panu BbB WoS ¢ Scopus. |3 cTaTUM B JIpy¥TH peitcH3upanu cnucanns u 11 1oknaza ot Kode-
penin. [podecop boxkor e Boacul aBTop B 23 nyOIHKauMH. @ B 2 - BTOPH aBTop. 3aToBa
CHMTAM. Y€ HETOBOTO YHACTUC B H3CIEABAHUATA 30 NOBHINABAHC Ha e(DEKTUBHOCTTA Ha PO3OIN-
POU3BOJICTBOTO ¥V HAC € BOICIO. 3altM ey ca 4 noie3nn Moaesna B [1aTeHTHOTO BeIOMCTBO Ha
Ph. KOUTO CBHCTENCTBAT 32 OPUTHHAHOCTTA HA KOHCTPYKTHUBHUTE pa3paboTku. Taka npeac-
TaBeHWTe MyOnuKauuu HaaxewvpiasT HaunoHanwute m3ucksanns Ha Pb W cneunduuHuTe Ha
CCA 3a npuaoOHBaHE HA HAYHHATA CTENEeH . JIOKTOP Ha Haykure B 00NacT Ha BHcLUe 00pa3o-
BaHWe TeXHNUEeCKH HAYKH.

Kpurnuun 0eaeRKu, BbNPocH 1 npenopbRil KbM KAHIHAATA

Kpunmuvnu Heaesiexu:

- O0eMbT Ha nucepTaunsaTa € MHOro oM. ToukuTe 2.1 U T 2.2 cUHTaM 3a W3AHLHA.
3al0TO He KacasT 00eKTa UM npeaMera Ha ;meepratisita. Cneundukaunsara Ha MmaTepHaivTe
CBLUO ¢ HCHYXCH 3a mcepranus. Cnopest MeH J10CTaTbuHU B C1y4as ca H3CICABAHHATA 3a Me-
X@HU3UPAHOTO HIPUOUPAHE HA LBETA Ha MacilolalHaTa posa.

- CpeaHaTa CTOMHOCT OT eKCNEPHMEHTAIHHTE JJAHHU He € J10CTaTbyHa CTaTUCTHYECKA
otieHKa. Heodx0a1Mo e oLie MoHe cpeilHOTO KBaAPaTHHHO OTKIIOHEHHE 32 1a CE TPUITOXKH Npa-
BUJIOTO Ha ,.TpUTe cHrMu™ (¢cTp. 400).

- O0monpueTo € 1py H3ciIe1BaHe Ha MatlMHa UKW padOTeH opraH 3a npuOupaHe Ha
peKkonTaTa Ja ce PerucTpupaT. HE CaMO KOAUUCCTBEHHM. HO M KAQUECTBEHUW HOKA3ATeNH HA pa-
boTa. B auceprauusTa HiMa MHQOPMaAlIH 3a CTENCHTA Ha MEXAHUYHUTE MOBPEAX M Aena Ha
MPUMECUTE B NPHOpaHATa NPOAYKUMS 0T pa3padoTCHUS MTHEBMO-MEXaHH4YeH paboOTeH oprax.

Bvnpocu:

-~ [TpemunaBsa [ BL32LYNEL 3ACNYKAN 07 BAKY VM HOMIIATA 1PC3 UPHOPAHUS PO30B UBAT
(cTp. 348)7

- KakBa e CTOHHOCTTA Ha KOS(HITHEHTA HA H3HO13BaHe HA paDOTHHUTC XO10BE MPHU €1HO-
MOYNHATa U TPH-MOYJIHATa MALUKMHA 3a OpaHe Ha pO30B UBAT?

- Kax BausisiT MEXaAHHUHWTE NOBPE/IM U IPHMECHTE B ipudpaHaTa 1POAYKIIMS BbPXY

KAQ4ECTBOTO U KOJTHYUCCTBOTO HA NPOIYVKTHTEC, KOHTO CC TTOJAVHABAT OT IIBETA HA MacjiogannHaTa



posa?

[Ipenoporu:

[T03HABAHETO Ha ACPOAMHAMUUYHHUTE XaPAKTEPUCTHKHU HA LBETA HA MACJI0aiHaTa po3a
64 [103BOTHIIO KOHKPETH3UPAHE U YJIECHSBAHE Ha 000CHOBABAHETO Ha paboTOCIOCOOHOCTTA Ha
YCTPOHCTBOTO 3d €ACHHMHO THCBMO-MEXaHU110 OpaHe Ha LIBCTA HA Mac101aiHaTa posa.

HeaocTaTbiHMTe TEOPETHYHM H3CTEABAHMS HIIH 3aMSHATA C XHNOTE3U, BOAM 110 HAapac-
TBaHe 00eMa HA eKCIIEPUMEHTANHHTC H3CICABAHHS 3a ONTHMH3UPAHE HA PADOTHHUS PEXKHUM Ha
onuTHUA obpaszell. 3aToBa, Npr pa3padoTBaHe Ha HOBM PADOTHM OPraHk ¥ MALLNHK, TIPENOPbY-

BaM TCOPCTHYHO 000CHOBABAHE HA BCCKU €Tam OT MpoOUECHTE OT naerHus MPOCKT.

JAK/NNOYEHUE:

Bb3 0CHOBA HA NPUIIOIKEHWTE OT KAHIHIATA METO1M Ha W3CNEIBAHE. [TPABHITHO H3BEAE-
HUTE €KCIIEPUMEHTH. CUHTE3UPaHUTE 0OOOLICHHSA M H3BOIK CUMTAM. U TPEICTABCHUAT AMCEp-
TalUMOHEH TPy OTroBaps Ha u3uckBanuaTa Ha 3PACPL w [pasuntika 3a pa3sBUTHE HA aKale-
MUUHHS cbeTaB B CelCKOCTOMAHCKA akaneMHsi. KOETO MH 1aBa OCHOBAHUE ;1a ro OlcHs
HOJIOKHUTEJIHO.

Bb3 0OCHOBA Ha FOPCH3IOKEHOTO NPE/UtaranM J1a ce NPUChAM Ha npod. A-p HHK.
Cuexan Banos BoxkKkoB HayuHaTa cTeneH “;10KTOp Ha HaykuTe' B 00]aCT Ha BUCLIE 0Opa-
z0BaHUC B 5. TeXHHUeCKH HayKH. NPOPECHOHATHO HanpaBichke 5.1. MalunHHO HHKCHEPCTBO.
HAayYHa CMIEUHMATHOCT .MEeXaHN3AUMS H eJIEKTPUQUKALHS HA PACTCHHEBBICTBOTO™.  —s 7
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I. Relevance of the problem

Bulgaria is the world leader in the production and export of rose oil. due to its quality and the
unique growing conditions in the Rose Valley. The crop and the harvest are highly specific. therefore
a large part of technological operations are carried out manually. partially mechanized or mechanized
with low efficiency. Tillage. pruning. irrigation and plant protection can be carried out with machines
for other crops. while for the harvesting there is no cffective technical solution. so it is done manually
with a systematic shortage of skilled labor. All this leads to a decrease in the attractiveness of oil rose
cultivation. therefore research on justification and creation of effective mechanization tor
technological processes in oil rose cultivation and picking is particularly relevant.

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

A general aim of the dissertation has been set. which refers 1o increasing the general efficiency
of rose production in our country and specilic goals regarding the optimization of existing and the
development of new methods and technical means for the mechanization of technological operations
in the cultivation and picking of rose oil. The set goals are significant and derive from the analysis of
the problems in rosé production.

Eight tasks are formulated in the dissertation. which specify the activities to achieve the goals

of the research. A general scheme for the stages of scientific research in engineering agricultural



practice is presented (p. 65). which is also applied in the present dissertation. Research methods
mclude one general - for the entire dissertation and specific - for each object of research. It is
noteworthy that for some tasks there are theoretical justification. and for others instead - hypotheses
confirmed with experimental results. | take this approach for researching objects for which scientific
results are lacking. such as the mechanized harvesting of the oil rose flavor. Very often in these cases.
the factors that we manage have a weaker influence than the environmental factors and more
specifically the bio-mechanical indicators of the studied object. as is the case with the flavor of the
oil rose. In the dissertation work. the emphasis is mainly on the strength studies of the developed
structures through CAD programs.

I1I. Visualization and interpretation of the results obtained. References

The dissertation is designed aesthetically and according to generally accepted requirements.
The results of the studies of the specific sites are presented in 8 separate sections and illustrated with
183 figures. diagrams and photos. 89 tables and appendices.

The aims. tasks. objects and subjects of the study were synthesized on the basis of a literature
review of 189 sources. of which 128 are in Cyrillic and 61 are in Latin. To confirm the raised
hypotheses, original experimental stands were developed to study the main technological processes
in rose production.

Modern equipment was used to measure the necessary indicators and specialized software for
designing and testing engineering structures. The obtained results are the result of numerous. multi-
year studies. which have been discussed at the level of the department, Agricultural Academy.
scientific forums in the country and abroad.

1V. Contributions of the dissertation

Scientific-fundamental contributions:

A method for the single mechanized picking of the flower of the oil rose has been detined. It
combines pneumatic suction of the flower with mechanical cutting of the flower stalk below the calyx
and its transport by air flow to the collection point.

Based on the defined method. a working tool was developed and tested for single pneumatic-
mechanical picking of the color of the oil-bearing rose. which is directed and positioned manually .

I consider these contributions fundamental because once satisfactory quality metrics are
achieved. manual positioning can be changed with robotic. Said working tool can be a final executive
device for the robotic harvesting of the oil rose flower. analogous to the robotic harvesting of fruits
that are highly susceptible to mechanical damage.

Scientific and applied contributions:

A classification of rose-producing tarms in the Republic of Bulgaria has been developed. and

on this basis, the optimal indicators of energy resources for the mechanization of technological



operations in rose production have been determined.

The requirements are formulated and the parameters of the technical means for carrying out
the technological operations for the mechanized cultivation and harvesting of oil rose are justified.

A modular machine for linking various working tools designed to carry out technological
operations in the cultivation and harvesting of rose oil has been substantiated and tested.

Developed and tested are:

- Two variants of a machine for hand-picking oil roses flavor. which transports the pickers
and collected produce during the rose harvest. The main factors that aftect the efficiency of the
machine in operation are determined.

- A machine with 2 to 6 working tools for pneumatic-mechanical single picking of the flavor
of the oil-bearing rose. which are directed and positioned manualy. It creates conditions for semi-
mechanized picking of the flavor from 1 to 3 rows in rose plantations.

- Machine for all pruning operations of the bushes in the rose plantations. with the
simultaneous removal of the cut mass in the inter-row.

- Pole arrangement for complete spraying of the rose bushes. with row spacing of 2.8 m. 3.0
m and 3.2 m. The type. number and positions of the sprinklers on three varietics of the sprinkler
system were determined.

- Pole spraying device for treating the soil surface under the bushes in oil rose plantations.

- A sprinkler system for moistening the collected rose flower in the general container of the
machine for pneumo-mechanical picking to neutralize the drying effect of the air flow has been
substantiated and tested. It allows the maintenance of a constant humidity within the limits of 80-85%
to preserve the quality of the harvested produce and the quantity of the essential oil contained in it.

V. Publication activity and rating of the scientific publications

On the dissertation were published 28 papers (1 s in print). of which 3 are indexed in WoS
and Scopus. 13 articles in other peer-reviewed journals and 11 conference reports. Professor Bozhkov
is the lead author in 25 publications. and second author in 2. This gives me reason to believe that his
participation in research to increase the efficiency of rose production in our country is leading. Four
useful models are protected in the Bulgarian Patent Office. which testify to the originality of the
constructive developments. The publications thus presented exceed the National requirements of the
Republic of Bulgaria and the specific requirements of the Agricultural Academy for the acquisition
of the scientific degree "Doctor of Sciences” in the ficld of higher education Technical Sciences.

VL. Critical notes, questions and recommendations to the candidate

Critical Notes:

- The volume of the dissertation is very large. | consider points 2.1 and 2.2 supertluous

because they do not concern the object or subject of the dissertation. The specification of materials is



also unnecessary tor a thesis. In my opinion. the studies on the mechanized harvesting of the oil rose
flavor are sufficient in this case.

- The average of the experimental data is not a sufficient statistical estimate. At least the
standard deviation is still needed to apply the "three sigma” rule (p. 400).

- It is generally accepted that when examining a machine or working tool for harvesting. both
quantitative and qualitative indicators should be recorded. There is no information in the dissertation
about the degree of mechanical damage and the share of impurities in the collected output from the
developed pneumo-mechanical working tool.

Questions:

- Does the air drawn in by the vacuum pump pass through the harvested production (page
348)?

- What is the value of the operation utilization rate of the rose-picking machine?

- How do mechanical damage and impuritics in the harvested produce affect the quality and
quantity of the products obtained from the flavor of the oil rose?

Recommendations:

The knowledge of the acrodynamic characteristics of the oil rose flavor would allow
concretization and facilitation ot studies on the operability of the device for pneumo-mechanical
picking of the oil rose tlavor.

Insufficient theoretical studies or replacement with hypotheses leads to an increase in the
volume of experimental studies to optimize the working mode of the experimental sample. Therefore.
when developing new working bodies and machines. | recommend theoretical justification of each
stage of the processes from the conceptual project.

CONCLUSION

Based on the applied by the candidate different research methods. correctly performed
experiments. summaries and conclusions. | accept that the presented thesis meets the requirements of
the Law for development of academic staff in Republic of Bulgaria and the Regulations for
development of academic staft in Agricultural Academy.

Therefore. I POSITIVELY assess the presented thesis and propose to award prof.
SNEZHAN IVANOV BOZHKOV the scientific degree “Doctor of Science™ in the field of higher
education "Technical Sciences”. professional direction "Mechanical Engineering”. scientific

specialty "Mechanization and Electrification of Plant Production”.

Date: 06.05.2024 Member of the scientific jury: L R

-

/Prof. Stoyan Savov Ishpckov/
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