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1. rUp-to-dateness of the problem.
- . So'wing is an.important stager in the technology of growing fierld crops. Thelfor its inrplementation are called s;eed drills. witifnem, tne s--owing device is r

uu qrrs. vv[n rnem, tne sowtng device is one of Jthe

lntj]Ip:n:,11-y?.'.liis:lg?ry,rn the construction of the seeder. iprrvr ";,;;;;d';;the dosing, distribution and feeding of the s materiat. tn practiroe,'thJ;;;i]"fl oTiri"wiith differrent designs of seed apparatus, bu e most common on", .i"-tl",rliir[ ,,ilriitoothe{ (pin) and chute seed apperrata built them. with seed drilts fo-r ili,i;il"..'ii,"
liiyll,ll3l:l'^[] :f.l1:l:1T??l of ,seeds are sown per unit ","" rt ir'aoliri"lli,v
changirrg the gear ratio between tl^re drive w eer of the seeder an6 tne see,l'-a;il1;;il]i;
the sense of the above, the dissertation paper silves an up-to-date problern of
and practical significance.

2. objective, tasks, hypotheses and methods of reseiarch.
fhe; objective logically derives from the analysis of the pnoblem. lt is c;lear,

stepless adjustment of the seeding rate in seed drills with a "fuserd sutfac,e", 
-T-he 
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tvtlgTatically achieve the objective. rher tasks tarrsehl re, rvrr Yv|f r vyr lthe a.ufhor's hypotheses, which are developed and proven ttrroujn thegrctical

experinne ntal scenarios.
Sorne of the methods US€rd in the dissertation paper have beren specifideveloped for the research and can be used to solve practical tasks. The strur:ture

elerments of the methodology have been properly substantiated, and their interre
is logic4l and allows reliable results to be obtaine'd.

3. lllustrating and presentiing the results obtained.
The total volume of the dissertation paper is 114 pages arnd includes: p listsyrnbols and abbreviations used, an introduction, four cha[ters, oenerat s9r;611si9rl

ref,erenges and six appendices. The resul from fl rimental
theoretiqarl reserch !qu" been presrented in tw ith own nents Aof 16 tables and 22 figures have been used. they re well the
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nd



dlone by the PhD student and ar€r a good basis for analysis and discussicln. lsiomer o

fJ:*il:F,1::^*y: *:l pr,-.sented correcfly, by applicatiion of ptanp;1s of
erxperirilents, dispersion and regression analyses.

4. Discussion of the results and literature used.
As is evident from the dissertation paper, it is clear that the phD studenrt is a

fl:,I^.Ili il_pl?r":, of its,,development _ settins the iasr<s, ca,rryirn,s out
de'velopments, analyzing the results and formulation of the conclusions. The data are
::11,,"1r-g::y"tg mathematicat mrodet has been used for their processing. trre
itrself is detailed, thorough and precise. ll-he comments on the results obtained
cnerdible, but they are rather short and lack sufficient discussion.

The PhD student has analyz:ed 112 literary sources, of whi<;h g1
1i8 are in the Latin, and 13 are Interrnet addresses.

5. ,Gontributions of the dissertation paper.
The following contributions are notable in ihe dissertation paper:
Sc iientific contri butions

1. The transmission function in a meichatronic svstem controlling andthe proc;ess of sowing seeds in the Saxonia A20O seed driil ht G"; lfr"Jrl,ti
determirred. The variables in it are the sowing rate and the amount of lseer1s that
sovun in 1 revolution of the seerling apparatus, which is direcily dependerrt orr
density ernd volume.

2' The functional relationship between seed density, transmission ratio
arnount of seeds sown has been determined. A mathematilcal modlel has br:en
thall is aclequate and can be used to solve optimization and other rresearch ltask:;.

3. A methodology has been developed for determining the main parame'terrs of
el-'ctric dlrive of the seeding apparata of the saxonia A20o sJed drill.

Scientific and applied contributions
1. A total of 2 versions of a mechatnonic system for controlling the scrrlrring

have been developed - with a DC and an AC motor. At the core of b6th vari,ants-is
Arduino microprocessor (microcornputer), which is a tool for developinEl del,rrices
inleract with the physical environrnent. lt is an open hardware an,C sofiwarre platfform
working lvith physical objects.

2' The amount of wheat seeds sown in 1 revolution of the toothecl (pirn)
apparatus of the saxonia 4200 ser+d drill has been determined - 30.067 g.

3' The gear ratio has been found to have a stronger effect on thJ variafion iln
quantity of seeds sown coffip?l'€rrJ to seed density. About 61.1o/o of thilt variation
accounted for by the gear ratio. 33.3%o were influenced by the sr:ed denr;ity. A total
94'4lo/o o1' the variation in the quiantity of seeds sown was accounted for'by the;
factors. Only 5.6% of the varlatlorn was accounted for by other factors not tal<en i
considerertion.

4. lt has been proven that the type of drive system (mecharnical or ellecltri<) of
sotrving apparata of the seed drill does not have a significant effect irnpact on
calculate<J operating costs. 213 of tlrese costs are deductions for drepreciatircn, rnajor
currt:nt rerpairs, Tcfor the formation of a salary fund and about 1/10 for fuel.
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6. Gritical notes and quelstions.
The main notes and recomrnendations have been provided to the author in iad

at the extended department meeting on 05 Mar 2024, but regardlless of this, the fol
weraknesses are noticeable:

- Numbering of the figures on pages 72 and 73 and of thr: equatign on page
missing,

- On fig. 4.5 on page gO the figures for the percentage ratio are missing, butare presient in the aelf-abst act. 'l'here is also a discrepancy in ilie colorsi of tfiis fig
ther self-abstract and in the dissertation paper.

- There is a discrepancy in the number of literature sources used - 112 eve
in Lhe dissertation paper, and 114 in the self-abstract.

- In the Material and methods section, there is no
me,thodology.

- ln the self-abstract, it would be more accurate to start ear:h chapter on ia
piage.

, I"_y did you choose the seed material for the three crops - lJrass mi;rtuner lZ50
oats 537'kg/m" and wheat 82S kg/m3?

7. lPublished articles andl citations.
On the topic of the dissertation paper, the PhD student has prosented

publications. He is the first author of two of them and a co-author of the other thrret-,.
totetl nurnber of points is 50 (recluired 30 points) and exceeds the minimurrr set
requirement for obtaining the PhD scientific and educational degnere accorcling 1lo the
on the Drevelopment of the Acadelmic Staff. The publications rJflerct the er;senti'l
the work. No article citation document has been submitted.

Thel presented self-abstract reflects objectively the structure and r:onlbnt of
dissertation paper.

Q€}NCLU$ION;
Based on the various research methotJs learned and applierd by the phl)

th.e corl€rctly conducted experiments, the generalizations and conclusions rnadel. I

thial. the presented dissertation paper complies with the requirernrents qf fl"rr-. Law
Delrelopment of the Academic Sl,aff in he Republic of Bulgaria ernd the Rulles pf
Ag;ricultural University
POISITIVELY.

on its im;rlementation, which gives me grounds to assess

I allow myself to propose to the honorable Scientific iury to arls;o vote posiiti'vely i
avretrd to dpl. eng. llian Bozhidarov Bozhkoy the PhD educational and scientifir> deg
in field of higher education 5. -l-echnical 

sciences, professional area b.1i!.
engineering in the scientific specialty "Mechanization and electrificertion of plant g

10 ttilay 2024
Stara Zagora
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