COMMENT
to the doctoral dissertation of Khozhakeldi Tanbaev
on the topic «Rationale of the main parameters of the working tool for intra-
soil application of liquid mineral fertilizers», presented for the degree of
Doctor of Philosophy (PhD) in Agricultural Engineering

From the day Khozhakeldi Tanbaev first contacted me, | realized that he
deeply understands the importance of his scientific work, is able to set specific goals,
work with definite pians. In result of his scientific work the liquid mineral fertilizers
(LMF) will be used as a fluid media, so his investigations are very closely connected
with the laws of hydrodynamics and computational fluid dynamics (CFD) softwares
that perform calculations in this field.

Khozhakeldi Tanbayev has completed two research internships under my
supervision; at Inotek Research Company (Sakarya) from 09.05.2022 to 28.05.2022
and at Istanbul Technical University from 27.03.2023 to 26.04.2023. He approached
each of them with specific goals and great enthusiasm. During the internship, the
fluid flow area of liquid passing through investigated radial flat spray nozzle with a
semicircular impact surface was modeled and investigated, optimal parameters ofthe
nozzle were determined. During the study, research and analysis has conducted using
CFD programs such ANSYS Fluent* and SolidWorks Flow simulation®. The flat
radial sprayer modelled by him produces a spray with angle range of 130°-175° at
average feed rate, which is considered simple and effective.

According to the results of the internship, the essential part of dissertation
materials was collected and scientific articles were published: «Determination the
cavity shape and sizes on the trail of the tillage knife for liquid fertilizer application»,
«Flat spray nozzle for intra-soil application of liquid mineral fertilizers», «Optimal
parameters of the tillage knife for intra-soil application of liquid mineral fertilizers».
He has accumulated sufficient experience in drafting the text of the article, in
academical ly correct presentation of thoughts.
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During the experiments the models characterizing the performance quality
indicators were obtained, and the analyses allowed to determine the optimal
parameters of the proposed devices for intra-soil application of liquid fertilizers.
Field tests have shown that the device for applying liquid fertilizers can provide a
complete technological process. Scientific novelties of the work are:

- regularities ofthe influence of the working body design parameters for the intra-
soil application of LMF and deep tillage on traction resistance;

- regularities of fluid flow in a flat sprayer with a semicircular impact surface and
the flow at the nozzle outlet;

- methods and regularities of determining the spray angle and spray uniformity,
conditions and dependencies in the nozzle optimization calculations;

- a method for determining the shape of the subsoil space (cavity) and the soil
(particles) fall line formed during the movement of the tillage knife;

- a method for analyzing the mutual compatibility of cavity parameters with spray
parameters.

The obtained dependencies characterize the relationship between liquid
fertilizer and agricultural working body to the greatest extent. This is evidenced by
the verification of calculations and obtained graphical dependencies. Theoretical
developments made it possible to obtain expressions that link the main structural and
technological parameters.

Khozhakeldi Tanbaev showed responsibility for his work, trying to quickly
assimilate new knowledge and study them deeply. During the work on the thesis Kh.
Tanbaev showed himself as an established researcher, that able to independently set
and persistently solve specific scientific problems. | believe that Tanbayev
Khozhakeldi deserves to be awarded the degree of Doctor of Philosophy (PhD) in
Agricultural Engineering.

Foreign scientific consultant:

Professor,

Faculty of Mechanical Engineering

Department of Mechanical Engineering,

Istanbul Technical University: Dr. Tahsin Engin
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8D08701 - «ArpounHXXeHepus» 6inim 6epy 6argapnamachl 60lbiHLIA
dunocodguna goktopbl PhD dunocodusa goktopbl (PhD) fFeinibiMun
aapexkeciHe i3geHywi TaH6aeB Xoxakenan KyaHablKyNblHbIH «CYbIK
MUHepangbl TbiIHANTKbIWTapAbl TOMbIPak illiHe eHri3yre apHaafaH
YKYMbIC OpraHblHbIH, HEri3ri napameTpiepiH Herisgey» aTTbl JOKTOP/bIK
auccepraymnacbiHa
MIKIP

«

TaH6aeB XoXkakengu MaFaH anfawl xabapnackaH KyHHeH 6actan fblibIMK
XXYMbICbIHbIH MaHbI3blH TYCIHFeHIH, HakKTbl MakcaTtTap Kosi OIiNreHiH, HakTbl
ocrnap/iapMeH >KYMbIC D>KYPri3in Kene >XaTkaHblH TYCiHAIM® OHbIH Fbl/bIMM
YYMbICbl HBTUXKECIHAE afFblH OpTa pPeTiHAe CyiblK MUHepan ToiHanTkbiwTap (CMT)
KOoNdaHblNaTtblHAbIKTaH — TUAPOANHAMUKA  3aHAbIbIKTapbl, OCbl  GafbITTarbl
ecenTeynep XXYPriseTiH ecenTik cymMblk AnHamukacekl (ECM) 6afgapnamanapbiMeH
eTe TbIfbl3 6aliNaHbICThI.

TaHbGaeB Xoxakengun 09.05.2022 - 28.05.2022 apanbifblHAa MeH KbI3MeT
atkapatblH Cakapus yHusepcuTteTiHae (MIHHOTEK KOMNaHuAChl) XaHe 27.03.2023 -
26.04.2023 apanbifblHga Ctambyn TexXHWKanblK YHUBEPCUTETI 6asacbiHAa FblibIMK
TafblibiM4amagaH eTTi. Op KenreH fe ON HakKTbl MakcaT-MiHAET >KaHe >Kofapbl
bIHTAMEH KeJeTiH.

TafblnbiMgamMa 6apbiCblHAA XapTbl WeH6ep MiWiHAI COKKbl 6eTi 6ap »annak
paguan OYpiKKilITeH 6TeTiH CYMbIKTbIKTbIH afFblH 061bICbl MOAENAEHIN, 3epTeynep
Xacanibl, OHblIH OHTal/bl napameTpnepi aHblkTanabl. 3epTTey KesiHge EC/,
6arpapnamanapblH  (Ansys Fluent®) kongaHbin 3epTTey, Tanfjay >XYMbICTapblH
Xyprisgik. On ycblHFaH Xannak pagvan 6ypikkiw opTawa 6epy XblngaMmablfFblHaa
130-175° apanblfblHha OYpKY OYpbIWbIH KanbIiNTbICTbIpadbl, O/ KapananbiM 3pi
TMIMAI caHanagbl.

TafblnbIMAaMa HaTWXKeCi peTiHae Aucceprauma Matepuangapbl XXUHaKTanabl
X3He «CyiblK TbIHANTKBIWTHI TOMbIpakka actapiai eHriyre apHaafaH nblwak
i3iHAeri KybIC WamMacblH aHblkTay», «Flat spray nozzle for intra-soil application of
liquid Mineral fertilizers», «Tonblpakka CyWblK MWHepan TbIHAWTKbIW EHri3y
NbllafblHbIH OHTaWbl MapaMeTpnepi» aTTbl FbIbIMW Makananap >XapusnaHgibl.
Makana MaTiHIH KypacTblpy, OMbIH akKageMusanblK TYpFblhaH AYPbIC >KETKi3y
OoMbIHLIA Aa XETKINIKTI Taxpube XXnUHakTambl.

JKCNepUMEHTTEpP Ke3iH4e  )KYMbICTbIH ~ cananblKk  KepCeTKilTepiH
cMNaTTaMTblH  MOZeNbAep aNblHbIN, Tanjaynap aBTOpPFa VYCbIHbIIFAH EHri3y
KYPbINFbINAPbIHbIH,  OHTaWAbl  napaMeTpnepiH aHblKTayfa MYMKIHAIK —Gepai.

YHMBEPCUTET AepeKTepi



. TICTIK XaFfanfja TeKcepy CyMblK TbIHAWTKbILWTAPAbl EHri3y KYPblIFbICbIHbIH
. - HAbl TEXHONOIUANLIK YPAICTI KAMTamacbl3 eTe anaTblHbIH KOPCETTI.

JKYMbICTbIH Heri3ri fFbl/bIMWU XaHasblfbl Kenecinep:

- CMT-Hbl ToNbIpakKa acTapnai eHridyre >sHe TepeH eHAeyre apHasfaH
4rMbIC OpraHbIHbIH, KYPbI/IbIMAbIK NapaMeTp/iepiHiH, TapTy KefepriciHe acep ety
:IHABIBIKTApbI;

- XKapTbl WeH6ep NiWiHA4I COKkbl 6eTi 6ap >kannak OYpPIKKIITEri >X3He
'. PIKKILUTEH WbIFaTblH CYMbIKTbIK afFbIHbIHbIH KO3Fany, 6YpKy OypbillbiH 60/1Kay
-;9He 6ipKanbINTbl OYPKY 3aHAbIIbIKTaPbl, OYPIKKIWTI OHTalknaHAbIpy wapTTapsbl
MeH Tayenainikrep;

- TOMblpaK eHAeyLi MblakK KOo3fasbiCbl Ke3iHAe KanbinTacaTblH TOMbIpak
acTbl KEHICTITIHIH (KybIC) MilliHI MeH TONbIPaKTbIH Kyay CbI3blfblH aHbIKTay/blH,
XK8He KybIC MapameTpiepi MeH 6YypKy napameTpfiepiHiH e3apa yiunecimaginirin
TangjaynblH agicHamachl.

- 6YpKy OypbiWbl MeH BipKabINTLINbLIFBIH 6aFanay aficHaMachl.

AnbIHFaH Tayenginiktep cyiblK TbIHAATKbILW MeH XYMbIC OpraHblHbIH ©3apa
KapbIM-KaTblHaCblH GapblHLWa cunatTaigbl. MyHbl eCenTikK TEKCEPY XX3HE a/blHfaH
rpagmkanbik Toayenginikrep panengeingi. Teopusnblk 33ipnemenep  Herisri
KYPbINbIMAbLIK XX8HEe TEXHONOTUSANbIK NapameTpriepai 6ainnaHbICTbipaTblH OPHEKTEP
anyfa MyMKIiHAIK 6epAai.

TaH6aeB XoXakengu >kaHa OinimMgi Te3 kabblngan, OHbl TepeH 3epTTeyre
TbIPbICATbIH, XXYMbICbIHA XXayanTbl/IblK KOpCeTTi. JuccepTaumameH XyMmbIC Ke3iHae
X. TaHbGaeB ©3iH 63 OeTiHLWeE HaKTbl fblbIMW MIHAETTEPAI KOS anaTblH >KaHe
TabaHAbl TyYpe LeLle anaTblH Ka/blNTaCcKaH 3epTTeyLi peTiHAe KepceTTi. TaH6aeB
Xoxakengn KyaHgblkynbiHa 8D08701 -  «ArpouHXeHepus»  6inim  6epy
bafgapnamacbl 60ibiHWa PhD [OKTOpbI FbibIMK A8peXXeciH Gepyre namnblk fen
CaHalMbIH.

FbinbiMn KeHecLwi:
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npodeccopsl: Dr. Tahsin Engin
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