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npogecop VP,  ¢axynemem  eupobHuymea  ma  eHepeemuxu,
cinbebkoeocnodapcevkutl yHisepcumem y Kpakoei,

Menvnux Mapia — kanouoam exkoHoMiyHux Hayk, Cymcokui
HAYIOHANIbHULU YHI8epcumem,

Onena Kobepniok — xanouoam CilbCbKO20CNOOAPCHKUX —HAVK,

Gaxynemem  acpomexnonoci i npupoooxkopucmysauts, Iloodinbcoxuil
0epaicasHuUll acpapHo-mexHiuHUll YHigepcumen,

3abonomnuit Cepeilt — KaHOUOAM eKOHOMIYHUX HAYK, [HCMUNYym

eKOHOMIKU ma ¢hinancie, Bapuiascvkuii ynisepcumem npupooHu4ux Hayx.

Muxaitnos €., I'ome6ieBcki ., Kiopuer C., I'ymon T., Komomiit O.,
Hypuk T., I'moamki III., 3amocra H., Bepxomanuesa B., Ilamsanuka
H., Kyuep O. ExoHomiuHa 1 TexHiuHa eQEKTHBHICTb OOpOOKM HACIHHS
consmrHUKY. MoHorpadis. — Bapmasa: 2020. — 158 c.

VY MoHorpadii npuBeneHo aHami3 (PI3MKO MEXaHIYHUX BIIACTUBOCTEM
OJIIHHOT CHUPOBMHM COHSAILIHUKY, TEXHIYHUX 3ac00IB MICIAA30UPATIBHOI
00pOOKH CLIBCBKOTOCHOJAPCHKUX KyJNbTYp Ta pe3yJbTaTH JOCIIKEHb
MMHEBMOPEIIITHUX Ta MHEBMOrpaBiTauiiHuX mnpuctpoiB. I[lpeacrasieHo
aHaj13 BUPOOHUIITBA HACIHHS COHSIIIHUKY B YKpaiHl, TEXHIYHA OCHAIIEHICTh
micsi30upanbHOi 0OpOOKM HACIHHS COHSIITHUKY, TEOPETHUYHI JIOCIHIKECHHS
MIPOIIECY PO3AUICHHS TOBITPOBIIOKPEMIICHUX JIOMIIIOK, METOIUYHI aCTIEKTH
JOCTIPKeHb €KCIIEPUMEHTAIBHUX MPUCTPOIB, Pe3yJbTaTH 1a00paTOpPHUX Ta
MOJILOBUX JOCHI/PKEHb EKCHEPUMEHTAIbHUX TPUCTPOIB Ta MpaKTUYHE
3aCTOCYBaHHSI PE3yJIbTaTiB BUKOHAHUX JOCIIHKEHB 1 OI[IHKA 1X €KOHOMIYHOT
e(EeKTHUBHOCTI.

Jlns BueHUX, BUKJIAJadiB, CTYJEHTIB 1 1HIIUX KaTEropiil 4uTayiB, 110
MalOTh BITHOIICHHS 10 AISUTBHOCTI arpoOMpPOMHUCIIOBOTO KOMILIEKCY.
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INTRODUCTION

The increasing sunflower yield is an important issue for Ukraine.
Therefore, the development of new and improvement of existing
technologies and equipment for seed preparation by separation is an
urgent task in the context of Ukraine's progress towards European
integration.

There are many different science-based methods for sunflower
yields increasing. One way is to use the most productive seed for sowing,
which is obtained by separation and has improved seed properties.
According to the research, it is known that the selection of the most
productive seeds with the highest nutrient reserve from the total mass,
allows obtaining a yield increase of 3-5 centigrade per 1 ha.

Test data of serial machines air ducts shows that the seeds are
cleaned and sorted with insufficient quality: after separation, 20-30% of
light (inferior) seeds remain in the "valuable" fraction, and the increase in
the mass of 1000 grains is only 4.4%. This indicates that the airflow
capabilities are not being used to the full capacity. Therefore, it is
necessary to design fundamentally new constructions of pneumatic grate
and pneumatic gravity separators, their air ducts and methods of
separation, which make it possible to improve the quality of seed material
separation.

The monograph presents the analysis of the physical and
mechanical properties of sunflower oil, technical means of post-harvest
processing of crops and the results of pneumatic and pneumatic gravity
devices studies. The analysis of sunflower seeds production in Ukraine,
the technical equipment of the post-harvest sunflower seeds processing,
theoretical studies of the separation process of air separated impurities,
the methodical aspects of the experimental devices research, the results of
laboratory and field research on experimental devices, practical
application of the conducted research results and their economic
efficiency evaluation are described.

This monograph is aimed at scientists, teachers, students and other
categories of readers related to the activities of the agro-industrial
complex.



BCTYII

30UTbLICHHST BPOXAMHOCTI COHSIIHUKY Uil YKpaiHH € Ba)KIHMBUM
nutaHHsAM. ToMy po3poOka HOBMX Ta BJOCKOHAJEHHS ICHYIOYHMX
TEXHOJIOT1M 1 TEeXHIYHUX 3aCc001B JUIsl MIATOTOBKM HACIHHEBOTO MaTepiaiy
[UIIXaMUd OYUCTKUA Ta CENapyBaHHSA € aKTyaJlbHOIO 3a/layel0 B yMOBax
pocyBaHHS YKpaiHu 10 €Bponeicbkoi IHTerpaiii.

Binomo  0Gararo  pi3HHX  HayKOBO-OOIPYHTOBaHHX  CIOCO0OIB
30LIBIICHHS] BPOKAMHOCTI COHAMHUKY. OJHMM 13 TakuX CIOCOOIB
€ BUKOPHUCTaHHSI Ui CIBOM HaWOUIbII TPOAYKTHBHOTO HACIHHSA, SKE
OTPUMYETbCS ILUISIXOM CENapyBaHHA Ta Ma€ TIOKpAIEHI HaCIHHEBI
BJIACTUBOCTI. 3a pe3yibTaTaMU JOCIIPKEHb BUYSHUX BIJIOMO, IO BiIOIp 13
3araJibHOI Macu HaWOUIBII MPOAYKTUBHOTO HACIHHA 13 HaWOUIBIIUM
3amacoM  TIOKMBHHUX  PEYOBHH, JO3BOJISIE OTPUMATH  30LIBIICHHS
BpokaiiHocTi Ha 3-5 113 1 ra.

Jani  BumpoOyBaHb MOBITPSHUX KaHAJIB CEPIMHUX  MAaIIUH
MOKA3yIOTh, 110 OYMIIEHHS Ta COPTYBaHHS HACIHHS 3MIHCHIOETHCA B HUX 3
HEJ0CTaTHBO BHUCOKOKO SIKICTIO — IIICIS cemaparii B «IiHHIW» ¢pakiii
3anmumaerbes 20-30% nerkoro (HEMOBHOLIIHHOTO) HACiHHS, a 30UIbIIEHHS
macu 1000 3epen cknamae Bcroro 4,4%. Lle Bkazye Ha Te, 10 MOYKJIMBOCTI
MOBITPSHOTO TMOTOKY BUKOPHUCTOBYIOTHCS JallekKO HE MOBHICTIO. Tomy
HEOOX1HO CTBOPEHHS MPUHIIMIIOBO HOBUX KOHCTPYKILIM MTHEBMOPEUIITHIX
Ta MHEBMOTPaBITAIINHUX cenapaTopiB, iX MOBITPSHUX KaHAIIB 1 CIIOCOOIB
MoJAUTy, $KI JIal0Th MOMJIUBICTh MIJIBUIIUTH  SIKICTh  PO3JILICHHS
HAaCIHHEBOT'O MaTepiaiy.

Y monorpadii mpuBeneHo aHaiiz (i3MKO MEXaHIYHUX BIACTHBOCTEH
OJIIHHOT CHUPOBUHHM COHSIIHMKY, TEXHIYHUX 3ac001B MiciIsa30UpanbHOi
00pOOKH CUTBCHKOTOCIIOAAPCHKUX KYJNbTYp Ta PE3yJbTaTH AOCHIIKEHb
THEBMOPEIIITHUX Ta IHEBMOTpaBITalliHUX MNpUCTpoiB. llpencraBieHo
aHaii3 BHUPOOHUIITBA HACIHHA COHSIIHUKY B YKpaiHi, TEXHIYHA
OCHAILIEHICTh MICISI30MpaabHOI 0OpOOKHM HACIHHSA COHSIIHHUKY, TEOPETHUYHI
JIOCJTIDKCHHSI TIPOIIECY PO3IUICHHS IOBITPOBIIOKPEMIICHUX JOMIIIIOK,
METOJIMYHI ~ aCMeKTH JOCTIKEHb  EKCIEePUMEHTaJbHUX MPUCTPOIB,
pe3ynbTaTu 1TabOpaTOPHUX Ta MOJLOBUX JOCIIKEHb €KCIIEPUMEHTAIbHUX
OPUCTPOIB Ta TPAKTUYHE 3aCTOCYBaHHS pE3yibTaTiB  BUKOHAHHUX
JIOCJTIJIDKEHB 1 OIIHKA iX €KOHOMIYHOT €()eKTHBHOCTI.

Jlnst BUeHUX, BUKJIaAa4iB, CTYJACHTIB 1 IHIINX KaTEropiil YuTaviB, 10
MarOTh BITHOIICHHS JI0 ISUTBHOCTI arporpoOMHUCIOBOTO KOMITJIEKCY.
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3ATAJIBHI BUCHOBKH

Y wMoHorpadii HaBEJICHO TEOPETUYHE Yy3arajJbHCHHS Ta HOBE
BUPIIICHHS HAYKOBOTO 3aBJaHHS, IO MPEJICTaBICHO Y PO3POOJICHUX
HAyKOBHX MOJIOKECHHSIX cenaparrii HACIHHS COHSIITHUKA
y BEPTUKAJIIbHOMY KUIBLIEBOMY KaHall 3 HEpPIBHOMIPHUM IOBITPSHUM
IOTOKOM I10 BUCOTI i HU)KHBOIO 30HOIO PO3JILJICHHS 1 BUBaHTa)xkeHHs. Lle
JIO3BOJIMJIO 3HU3UTU EHEPrOEMHICTh 1 MIJBHUIIUTH SKICTh TMPOIECY
BU/IJICHHS MIOBHOLIIHHUX HACIHUH.

AHami3 pe3yabTaTiB JIOCHIKeHb Cerapailii HaCiHHS 3a Pi3HUIICIO
aCpOJMHAMIUYHUX XapaKTCPUCTHUK 11X KOMITIOHCHTIB IIOKa3aB, IO
HaWOUIbII MEPCIIEKTUBHUM JUIsl MIABUIICHHS SIKOCTI Ta 1HTEHCU(IKAIi
€ TPOIIeC PO3AUICHHS y HIDKHIN 30HI BEPTUKAIBHOTO KaHATy 3 HIDKHIM
BUBAHTA)XXCHHSIM BUJIUICHUX (paKiiiii.

Jlis  BU3HAUEHHS TMOMINSIOYOi  3/JaTHOCTI Ta  PO3PaxyHKIB
MHEBMOTPABITAIlIHHOTO ~ cemapaTopa  po3poOiieHa  KOMIUIEKCHa
MaTeMaTHYHa MOJENIb PyXy HACIHUHU 3 ypaxyBaHHSIM KoedillieHTa
MapycHOCTI  KOXHOT  (pakiii  (KOMIIOHEHTIB) Ta  OOMEXeHb
KOHCTPYKTHBHHUX ITapaMeTPiB ceraparopa, sSka BKIIIOUA€ MaTeMaTHIHHH
OITHC TPOIIECIB MOJIa4ui MaTepiady Ha MOIIILHUK, pyXy HaCIHMHH B3JIOBXK
MOBEPXHI MOAUTHPHUKA, 1 pyXy B MOBITPSHOMY IOTOIIl 3 YpaXyBaHHIM iX
acpOJMHAMIYHUX BJIACTUBOCTCH.

Pearizariiss HOBOT KOHCTPYKIIii THEBMOTI'PABITAIlIHHOTO cerapaTopa
HAyYKOBO OOIPYHTOBAaHMMH KOHCTPYKTHBHO-PSKMMHHUMH TapaMeTpamMu
JTIO3BOJIMJTA MIABUIIATH BUXI1J IMMOBHOIIHHOTO HaciHHS (Baroro 1000 .
HacinuH 80-100 r) Ha 25-28% mnpu 3MeHIIeHI HOro 3acMiuyeHOCTI Ha
30%. 3a maHuMHU pe3yibTaTiB MPOBEICHUX OCIHIKEHb BCTAaHOBJICHO,
10 BIJIHOCHA KUIbKICTh HEKOHJIMILIMHOTO HACIHHS B OCHOBHIN (paxiii
3MEHITWIOCH Ha 10 T OPIBHAHO 3 TPATUIIIHHUM CIIOCOOOM PO3IITICHHS.

IcHyroul TexHOJOrIi 1 TEXHIYHI 3acO0M cemnapyBaHHS CHUPOBUHU
OJNIMHUX KYJIbTYp HE Jal0Th MOXJIMBOCTI SIKICHO 3/1HCHIOBATH
PO3JIUJIEHHS! CKJIAJIOBUX HACIHHEBOTO BOPOXY, TaK K (Di3MKO-MeXaHIYHI
Ta aepoJIMHAMIYHI BJIACTUBOCTI COHSIIHUKY Ta IHIIMX (pakuii ayxe
cxoxi. [lomepenHi mocmiKeHHS MOKa3ald, MO0 HaWmpocTime i Haife-
dbekTuBHINIE 1€ 3AIMCHIOBaTM HA  IMHEBMOTpaBiTalifHOMYy Ta
MTHEBMOPEITITHOMY CeIapaTropi CKalbIEPaTOPHOTO TUITY 13 3aMKHEHOIO
MOBITPSHOIO CUCTEMOIO.
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CONCLUSION

The monograph provides a theoretical generalization and a new
solution to the scientific problem, which is presented in the developed
scientific provisions for the separation of sunflower seeds in a vertical
annular channel with a non-uniform air flow in height and lower
separation and discharge zone. This allowed to reduce energy
consumption and improve the quality of the process of selection of high-
grade seeds.

Analysis of the results of seed separation studies by the difference
in the aerodynamic characteristics of their components showed that the
most promising for quality improvement and intensification is the
process of separation in the lower zone of the vertical channel with the
lower discharge of the separated fractions.

To determine the resolution and calculations of the pneumogravity
separator, a complex mathematical model of seed motion was
developed, taking into account the coefficient of sailability of each
fraction (components) and limitations of the separator design
parameters, which includes a mathematical description of the processes
of material flow to the divider, the motion of the surface of the pod and
the motion of the surface. taking into account their aerodynamic
properties.

Implementation of the new design of the pneumogravity separator
with scientifically substantiated design and regime parameters allowed
to increase the yield of high-grade seeds (weighing 1000 pieces of seeds
80-100 g) by 25-28% with a reduction of its clogging by 30%.
According to the results of the studies, it was found that the relative
number of substandard seeds in the main fraction decreased by 10 g
compared to the traditional method of separation.

The existing technologies and technical means of separating the
raw materials of oilseeds do not allow the qualitative separation of the
components of the seed heap, since the physico-mechanical and
aerodynamic properties of sunflower and other fractions are very
similar. Previous studies have shown that the simplest and most
effective method is to perform a pneumogravity and pneumatic grate
separator with a closed air system.
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