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Bepewaea O. JI. OOrpyHTYyBaHHSI TEXHOJIOTIYHHMX PeKUMIB i
KOHCTPYKTHMBHMX NapaMeTpiB HIHEKOBHUX NMpeciB A/ BiXKUMY 0JIil i3 HACIHHSA
puunnu. Kpamidikariiina HaykoBa mpalis Ha rpaBax pyKOIIUCY.

Hucepranisi Ha 3700yTTS HAYKOBOTO CTyIEHs JokTopa (imocodii 3a
cnemianbHicTIO 133 — ramy3eBe MammMHOOyAyBaHHA. — TaBpIACHKUI Iep KaBHUIMA
arpoOTEeXHOJIOTIYHUN YHIBepcuTeT imeHl Jmutpa MoTopHoro, m. MemniTononb,
2021.

Hucepramiiina po0OoTa  MpUCBSYEHA MiBUIIEHHIO  €()EeKTUBHOCTI
TEXHOJIOTIYHOTO TIPOIECYy BIDKUMAHHS Ol 13 HACIHHS PUIIMHH 3a PaxyHOK
OOTpYHTYBaHHSI TEXHOJOTIYHMX PEXKHUMIB 1 KOHCTPYKTUBHO-TEXHOJOTIYHHX
napaMeTpiB IIHEKOBOTO Mpeca.

OumniiiHl KyJIbTypH MalOTh BAaroMe 3HaY€HHS Y HAPOJHOMY T'OCIIOAAPCTBI, TOMY
0 BBAXKAIOTHCS JKEPETIOM OTPUMAHHS I[IHHUX MPOJOBOJIBYMX 1 TEXHIYHUX
ToBapiB. MiX ONMIHHHX KyJbTyp BaroMHii MpOCTip Ha MIBAHI YKpaiHH 3aiimae
pUIIMHA, TPOBIAHUM MPOAYKTOM TMEPEpOOKH SIKOi BBAXKAETHCA PHUIIMHOBA OJIif,
oniiHICTh sikoi cknangae 50-55%. CneundigHicTb pUIIMHOBOI OJ1i1 0OYMOBJIEHA THUM,
mo 81-96% Binm 1 Ckiamy CKIANAIOTh TINIEPUAM PHUITMHOJEBOI KHUCIIOTH, SKa €
OKCHKHCIIOTOI0. JKHpHI KHUCIOTH TaKOTO TUIy HE 3YCTPIYarOThCS B OJISIX 1HIIUX
pocnvH. 3aBISKKM TaKUM BJIACTHBOCTSAM PHUIIMHOBA OJisl € YHIKAIBHOIO 32 CBOIM
CKJIJIOM Ta BHKOPHUCTOBYETHCS Yy BIMCBKOBIM, XIMIYHINA, MaIIMHOOYAIBHOI,
pajioeNIeKTpOHHIN, TomirpadiuHii, JakohapOoBiil, MEIMUHIN, KOCMETUYHIN 1 1HIIIUX
ragy3siX MPOMHCIIOBOCTI, III0 pOOUTH i1 BaXKJIMBOIO CTPATETIYHOI CHPOBHHOIO.

SKicTh 1 KUIBKICTh PUIIMHOBOI OJIIi MPU mepepoOIl PUIIMHA B 3HAYHIN Mipi
3QICKUTh B NPUUHATOT TexHoyorii. OIHUM 13 OCHOBHHUX TEXHOJOTTYHHX
IpOLECiB MPU TepepoOIli HACIHHSA PHUIMHH Ha PULMHOBY OJII0 € Mpouec ii
BI/UKMMAaHHSI y IIIHEKOBHX Ipecax. Y MO€IHaHHI 13 TEXHOJOTIYHUMH TTapaMeTpaMu
MpoIeCy MPHU BIIKMMaHHI OJIii y TaKUX Ipecax 30UIbIIYETHCS TUCK HA MaTepiad,

IO TPECYETbCS 3a PAXYHOK 3MIHHM OKPEMHUX KOHCTPYKTHBHHX IapameTpiB



MPECYBAIBHUX BUTKIB 3a JOBXWHOIO IITHEKOBOTO Bally, B pe3yJbTaTi dYOTO
B1I0YBA€THCSI CKOPOUCHHS 30BHIIIHBOI MOBEPXHI ME3TH 1 BUTIKAHHS OJIii.

IcHyrOUl KOHCTPYKIIii IIHEKOBUX IIPECiB, IO BHUITYCKAIOTHCS CYYaCHOIO
IIPOMUCIIOBICTIO, TIPU BIUKMMAaHHI ME3TH HE BPaxOBYIOTh OCOOJMBI TEXHOJOTIUHI
BJIACTUBOCTI HACIHHS PUIIMHHU, SKI CHWJIHHO BIJPI3HAIOTHCA BIJ I1HIIMX OJIIMHUX
KyJbTYp 1, TAKUM YHHOM, HE B 3MO31 3aJ0OBOJPHUTH BHUMOTaM BUPOOHMIITBA. A
came, 3a0e3MeYUTH NPOAYKTHUBHICTh NPOIECY BIIKUMAaHHS PULIMHOBOI OJii Ta
HEOOX1IHY KUIBKICTh 1 SIKICTh KIHIIEBOIO MPOAYKTYy. BiamoBimHO, Makyxa, IO
3aIUIIAETRCS  MMICHISA TPECYBaHHS, Ma€ BEJNHMKY OJiiHICTh. Ile morpebdye
YIPOBAKEHHS MOJANBIINX TEXHOJOTIYHUX OTEpaIlii MO0 3HUKEHHS OJIHHOCTI
MaKyxH, 5iKi, B CBOIO Uepry, 301IbIIYIOTh COOIBAPTICTh KIHIIEBOTO MPOAYKTY.

Takuii CcTaH peyerd CTBOPIOE HAPOOHO20CROOAPCHKY 3adayy, CyThb SIKO1
MOJIATaE B HESIKICHOMY BHMKOHAaHHI TEXHOJOTIYHOI OTmepallii MpecyBaHHS ME3TH
HACIHHS PUIIMHU Ta, BIATOBIHO, HU3bKIA TEXHIKO-€KOHOMIUHIN €()eKTUBHOCTI.

Bunnkae nocuth akTyanbHa HAYKO80-meXHIYHA 3a0aua MO0 TiABUIIICHHS
€()EeKTUBHOCTI BDKMMaHHS PHUIIMHOBOI OJIIi HMIISXOM BH3HAYEHHS TEXHOJOTTYHUX
PEXHUMIB Ta ONTUMAIBHUX KOHCTPYKTUBHO-TEXHOJIOTIYHUX MapaMeTpiB HIHEKOBUX
IpeciB, 3a JOMOMOTOI0 SKHX MOKHA 3a0€3MeUnTH 301IbIIEHHS! BUXOAY PUIIMHOBOI
0JTi1 y TTIOPIBHSHHI 3 ICHYIOUMMH TPECcamHu.

VY mepmomy po3aiii JUcCepTaIiifHOi POOOTH BCTAaHOBJICHI OCHOBHI (Di3MKO-
MEXaHI4HI BJIACTUBOCTI HACIHHS PUIIMHU Ta PEOJIOTIYH1 BJIACTHUBOCTI ME3TU HACIHHS
punimHU. OKpiM [BOTO Yy3arajdbHEHI BUMOTH, SKUM I[OBHHHA BIJIOBIIATH Me3ra
HACIHHS PUIIMHU TIepe]] TPECyBaHHSM Ha KOXKHIA TOMEpPEeNHId TEXHOJIOTIUHIN
omeparlii: MO0 SKOCTI OOPYIIEHHS 1 PO3AUICHHS PYIIAHKHA PUIIMHU, SKOCTI
NOJPIOHEHHS PyIIAaHKH Y M’SITKYy Ta MapaMeTpiB BOJIOTO-TEIJIOBOI OOpOOKH M’STKU
putiHu 'y Mesry. [IpoBenaeHo aHami3 cocoOiB OTpUMAaHHS OJIMHMX MarepiaiiB Ta
BIJIOBITHMX KOHCTPYKIIIM MaIlllvH, Ha TiACTaB1 IKOTO BCTAHOBJICHO, 1110 €(heKTHUBHUM
cnoco0oM € TpecyBaHHA, a €()EKTMBHMMH TIpecaMd € [ITHEKOBI 3 OIHHUM
NPECYBATGHUM IITHEKOBHM BajioM. (OCHOBHOI pYIIIIHOIO CHJIOIO TIPOIIECY

BI[IUKIMAaHHS € THCK Yy TIpeci, [0 pPO3BHBAETHCA 3 TMEPIIOTO IO OCTAaHHIN



NPECYBAIBHUIM BUTOK IIMHEKOBUX TMpeciB. KOHCTPYKTHBHO-TEXHOJOTIYHUMU
napaMeTpamMH BCIX KOHCTPYKIH IIHEKOBHX IMPECIB, K1 BIUIMBAIOTh Ha SIKICTb
poliecy BIPKUMaHHS y IIHEKOBUX Mpecax €: BUIbHUN 00’ €M MIXK MpecyBajJbHUMU
BUTKaMHU, 3230 MIX IIJIJACTUHAMU 3€€PHOI IUIAHKH Ta TeMIIepaTypa MpecyBaHHS.

Hpyruii po3nin OyB NPUCBAYECHUN TEOPETUYHUM JOCIIHKEHHSIM IPOLECy
IPECYBaHHS ME3rM HACIHHS PUIIMHHM Yy IIIHEKOBUX IMpecax. Y XOAl JOCHIIKEHb
noOy/i0oBaHl MaTeMaTU4yHI MOJEJN THCKY B KaHami, OamaHCy Tema Ta (iabTparii
oli TpM TpecyBaHHI Me3rM HaCiHHSA pUUMHU. BcTaHOBIEHO, IO AOCTAaTHA
KUTBKICTh TPECyBaJIbHUX BHTKIB ITHEKOBOTO MpECy CKIaJae BICIM BHUTKIB, a
BIJIHOCHA KOHLIEHTpalis omii Jocsrae MakcuMaibHoro sHadeHHs Cy/Cy = 1. Ilpn
[bOMY, THUCK ME3TH, IO CTBOPIOETHCS Ha TNEPIIOMY IMPECYBaJIbHOMY BHUTKY,
noBuHeH ckimagati P = 0,063 wmlla. 3a Takoro 3Ha4YeHHs THUCKY BiJTHOCHA
KoHLeHTpauia oxii Oyne cknanatu Cy/Cy = 0,135; na npyromy — P = 0,32 mlla,
Cy/Co = 0,439; na tpetbomy — P = 1,28 mlla, Cy/Cy = 0,65; Ha 4yeTBEepTOMY —
P =332 mlla, Cy/Cy = 0,803; ma m'atomy — P = 5,19 mlla, Cy/Cy = 0,861; na
mocromy — P = 8,59 wmlla, Cy4/Cy=0,914; na cromomy — P = 11,18 wmlla,
Cy/Co = 0,942; na BoceMomy — P = 14 mlla, Cy/Cy = 1.

VY TpeTrboMy po3aiii po3poOsieHi mporpaMa, MeTouKa eKCIIepUMEHTATbHUX
JOCIIJIKEHb Ta EKCIepUMEHTalbHa YCTAHOBKA JUIsl TMPOBEACHHS JOCIIIKEHb,
OOTPYHTOBAaHO 3aCTOCYBaHHs HEOOXITHUX BUMIPIOBAIbHUX mpuiamiB. Jlms
KOHTPOJIFOBaHHSI THUCKY, IO PpO3BUBAETHCA B EKCIEPUMEHTAJILHOMY IpeECi,
OOIpYHTOBAHO €KCIIEPUMEHTAIBHUI METO/ 13 3aCTOCYBAaHHSIM T€H30METPYBAHHS.

BceranoBneni kpurtepii €(EeKTHUBHOCTI TpH BIIKMMaHHI ME3THM HACIHHS
PHUIIMHY, 32 JOMOMOTOIO SIKHX MOKHA BCTAHOBUTH SIKICTh KIHIIEBOTO MPOJIYKTY IIPH
eKCIIEPUMEHTAJIbHUX  JocCHiKeHHsX.  [loka3sHukamMu  eekTHUBHOCTI  mpu
JOCITIKEHHSIX BCTAHOBJICHO BITHOCHY Macy OJiii Ta BITHOCHY Macy (y3u.

JI1st mpoBeIeHHST TOCIIIJKEHb BCTAHOBJIEHO MEXI PETyJIIOBaHHS €JIEMEHTIB
npecy 1 TEXHOJOTTYHUX apaMeTpiB

Y uyerBepTOMYy pPO3/il MPOBEAECHO OMTUMI3AII0 13 BHU3HAYEHHSAM MOJIEII

IPYroro MOpsAKYy HaWOLIbIl  BIUIMBOBUX  KOHCTPYKTHBHO-TEXHOJIOTTYHUX



nmapamMeTpiB ITHEKOBOTO Tpecy (CTYyINiHb CTUCHEHHS, TEMIIEpAaTypu ME3TH, IO
MIPECYETHCA Ta 3a30py Y 3€EPHUX TUIACTHHAX) KOXKHOTO MPECYBaJbHOTO BUTKY: Ha
NEepIIOMY MPECYyBaIbHOMY BUTKY CTYIIHb CTUCHEHHS ckianae 1,42; Ha qpyromy —
1,79; na tperbomy — 2,09; Ha uetBepTOMY — 4,67; Ha T’ sITOMY — 5,35; HA IOCTOMY
— 6,21; Ha cboMomy — 7,29; Ha BocbMoMy — 9,29. Temneparypa me3ru y mpeci
noBuHHa ckianatd 105 °C, a 3a30p MK 3€€pHUMHU IUIACTMHAX 3 TMEPIIOro IO
YETBEPTHUI NpeCyBaJbHUN BUTOK — 1,5 MM, 3 I’ ITOrO O BOCBMHIA — 1 MM.
[IpoBenmeHi AOCHIKEHHS JO3BOJIMJIM BUBUMTH (DUIBTpAIliliHI TapaMeTpu
TBepAOi (a3u Me3ru HACiHHS PUIMHHU Ta BCTAHOBUTH PEXUMH (DIIbTPYBaHHS OJIii
yepe3 3e€pHI MUIACTUHU HA KOKHOMY BHUTKY LIHEKOBOTrO mpecy. HaiGinbmil 3MiHu
GUIbTpalitHUX XapaKTePUCTHK ME3TU HACIHHS PUILIMHM BiI0YBarOTHCS Y Jliana3oH1
tucky Big 0 mo 1,85 mlla. [Ipu tucky Bix 1,85 mo 13,5 mlla 3mina ¢insTpariitnux
XapaKTEPUCTUK YIOBUIBHIOETHCS, 110 OB A3aHO 31 3MIHOI CTPYKTYpU ME3TH.
[TinBumenHs TucKy mesru Ounbie 13,5 mlla 3aificHIOBaTH HEMOTPIOHO.
BusnaueHo, mo BiIHOCHA KOHIIHTpaIlis BiA(UIBTpOBaHOI OJii JocsATae
MaKCUMAaJIbHOTO 3HAYEHHS Ha BOCBMOMY IpECyBaJIbHOMY BUTKY Ta ckiazaae 0,89.
Pe3ynpTatn AuHAMIKM BITHOCHOI KOHIIEHTpalii BiAQUILTPOBAHOI OJii mia dac
IpecyBaHHS Ha BIAMNOBIAHOMY MPECYBaJbHOMY BHUTKY CHIBOAAAalOTh 3
pe3yJibTaTaMu TEOPETUYHUX JIOCITIHKEHB 3 po30DKHICTIO He Obie 10%.
Busnaueno edexkTuBHICTh TMpoliecy TPEeCcyBaHHS Ha  BIIMOBIAHHUX
IpPECYBAIbHUX BUTKAaX MIHEKOBOIO MPECYy: HAa MEpPUIOMY MPECYBAIIbHOMY BUTKY
micysl pecyBaHHs BiTHOCHA Maca oiii ckianae 0,0812; 13 mogaBaHHSIM IPyroro —
0,272; 13 momaBanHsM Tpetboro — 0,368; 13 momaBanHsMm uderBepToro — 0,409; i3
nogaBaHHsaMm 11’ sitoro — 0,454; 13 momaBanHsaMm 1octoro — 0,47; 13 pomaBaHHSIM
ceomoro — 0,489; 13 nogaBanasaM BocesMoro — 0,496. 3a MakCUMaJIbHOI OJIIIAHOCTI
HAClHHS PULIMHM Ha PiBHI 55 BIJACOTKIB BCTAHOBJICHO, IO 3aBMSIKU OMTHMI3aIli
KOHCTPYKTUBHO-TEXHOJIOTIYHUX  [MapaMeTpiB  IIHEKOBUX TMPECIB  MOKA3HHUK
OJIIMHOCTI MaKyXH PUITMHU BJAJIOCS 3MEHIITUTH HE MEHIIe, HiX Ha 3,1%.
BcraHoBiieHO 3aKOH CTHCHEHHS ISl IIHEKOBUX MPECiB MpU NpPECyBaHHI

ME3rH HaCIHHSI pULHHU, SIKAM Ja€ 3MOI'Y BH3HAYUTU OIITUMAJBbHY CTyrIiHb



CTHCHEHHSI BIAMOBIJHOTO MPECYBAJbHOTO BUTKA. TaKWil 3aKOH HaJa€ MOXKIIMBICTD
BCTAHOBHUTH MOTPIOHI BUIbHI 00’ €MHU MIX BIAMOBIAHUMH NPECYBATbHUMH BUTKaMU
JUISL P13HOT TMTPOAYKTUBHOCTI IO HACIHHIO PULIMHM 13 3a0€3MeUeHHSIM MaKCUMaJIbHOT
e(eKTHBHOCTI MPOIIECY.

BcraHoBneHo, 1m0 AOCTaTHS KiJIBKICTh NMPECYBAIbHUX BHUTKIB Yy ITHEKOBHX
npecax Uil TpecyBaHHA HAaciHHA pHOMHU ckiagae 8. BiamosimHo, mpu
3aCTOCYBaHHI IIiJ] 4YaCc MpPECyBaHHSA TaKOl KIUJIbKOCTI MpPECcyBalbHUX BHUTKIB,

BiIHOCHA Maca ouii ckiane i =0,496.

HuceprarniitHa po0OoTa BUKOHAaHA Yy BIJAMOBIAHOCTI JO IUIAHY HAyKOBO-
nocmiaHoi  pobotm  Ha 20162020 pp.  TaBpiiickkoro  jaep:KaBHOTO
arpoOTeXHOJIOTIYHOTO yHiBepcuTeTy iMeHl JImutpa MortopHoro «HaykoBi ocHOBU
rIMO0KOT MepepoOKH HACIHHSA PUIIMHHA Ha OJIF0 T4 BUCOKOOIJIKOBI KOPMU», HOMEP
nepxkanoi peectpartii 0116U004694. BupimeHe nmuTaHHs € BaXIJIMBOIO CKJIAI0BOIO
dbopmyBaHHs Ta peam3aiii «EHepreTuuHoi crpaterii Ykpainu Ha nepion g0 2030
pPOKy», sika cxBajieHa po3nopskeHHsaM KaGinery MinictpiB Ykpainu Nel071 Bix
24.07.2013 3rigHo 3akony Ykpainu «IIpo amprepHaTuBHI Buau namua Nel391-
XIV Bix 14.01.2000, naka3zom MinictepcTBa (¢iHaHciB Ykpainu Ne631 Bin
04.07.2006p. «IIpo BH3HAUEHHS NPIOPUTETHUX HAMPAMIB EHEPro30epeKECHHS»,
[ToctanoBorw KaGinery MinictpiB Nel774 Big 22.12.2006p. «IIporpama po3BUTKY
OilomanuBa».

Pesynbratn amceprarniiftHoi poOOTH (TEOpETWYHI Ta EKCIEPUMEHTAIIbHI)
nepenani 10 TOB «CIIIT JIAHA»

Piunuii ekoHOMIYHUN €(eKT BiJ BUKOPHCTAHHS PO3POOJIIEHOTO ITHEKOBOTO
npecy IS MpecyBaHHS ME3TW HACiHHS PULIMHHU s MpoayKTuBHOCTI 0,22 T/TOn

cTtaHoBUTH 458924 .4 rpH nipu cTpokoBi okynHocTi 0,4 poky.

KutouoBi cjioBa: HaclHHA pULIMHU, Me3ra, pyllaHKa, M’ sTKa, IPECyBaHH,
IIHEKOBUM TIpec, 3€€pHUN IWIIHApP, I[IHEKOBUW Bajl, PO3FOPHYTUH KaHal,

IpecyBaJIbHUM BUTOK, BITHOCHA Maca OJii, CTyIiHb CTUCHEHHSI, 3€€pHA IJIaCTHUHA.
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Mooenb npomomuna mescu HACIHHA PUYUHU.



ANNOTATION

Vereshchaga O.L. Substantiation of technological modes and design
parameters of screw presses for oil extraction from castor seeds. Qualifying
scientific work on the rights of the manuscript.

The dissertation on competition of a scientific degree of the doctor of
philosophy on a speciality 133 - branch mechanical engineering. - Tavriya State
Agrotechnological University named after Dmytro Motorny, Melitopol, 2021.

The dissertation work is devoted to increasing the efficiency of the
technological process of extracting oil from castor seeds due to the substantiation
of technological modes and constructive-technological parameters of the screw
press.

Oilseeds are essential in the national economy because they are considered
valuable food and technical goods. Among oilseeds, castor oil occupies a
significant space in the south of Ukraine, the leading processing product of which
1s considered to be castor oil, the oil content of which is 50-55%. The specificity of
castor oil is because 81-96% of its composition are glycerides of ricinoleic acid,
which is a hydroxy acid. Fatty acids of this type are not found in the oils of other
plants. Due to such properties, castor oil is unique in its composition and is used in
military, chemical, machine-building, radio-electronic, printing, paint, medical,
cosmetics, and other industries, making it an important strategic raw material.

The quality and quantity of castor oil in castor oil processing largely
depends on the adopted technology. One of the main technological processes in
processing castor seeds into castor oil is the process of oil extraction in screw
presses. In combination with the technological parameters of the process when
squeezing oil in such presses increases the pressure on the material being pressed

by changing specific design parameters of the pressing turns along the length of the



auger shaft, resulting in the reduction of the outer surface of the pulp and oil
leakage.

Existing designs of screw presses produced by modern industry, when
squeezing the pulp do not take into account the special technological properties of
castor seeds, which are very different from other oilseeds and, thus, unable to meet
production requirements, namely to ensure the productivity of castor oil extraction
and the required quantity and quality of the final product. Accordingly, the cake
remaining after pressing has a high oil content. This requires the introduction of
further technological operations to reduce the oil content of the cake, which, in
turn, increase the cost of the final product.

This state of affairs creates a national economic task, the essence of which is
the poor performance of the technological operation of pressing the pulp of castor
seeds and, accordingly, low technical and economic efficiency.

There is a fundamental scientific and technical problem to increase the
efficiency of castor oil extraction by determining the technological modes and
optimal design and technological parameters of screw presses, which can increase
the yield of castor oil compared to existing presses.

The first section of the dissertation establishes castor seeds' main physical
and mechanical properties and the rheological properties of castor seed pulp. In
addition, the requirements that castor seed pulp must meet before pressing in each
previous process were summarized: the quality of the castor bean collapse and
separation, the quality of the beet grinding in the pulp and the parameters of wet
heat treatment of castor bean pulp. The analysis of methods of obtaining oil
materials and the corresponding designs of machines is carried out, based on which
it is established that the effective method is pressing, and the effective presses are
screwed with one pressing screw shaft. The main driving force of the spinning
process is the pressure in the press, which develops from the first to the last

pressing turn of screw presses. The design and technological parameters of all



designs of screw presses, which affect the quality of the spinning process in screw
presses, are free volume between the pressing turns, the gap between the plates of
the sieve bar and the pressing temperature.

The second section was devoted to the theoretical study of the process of
pressing the pulp of castor seeds in screw presses. In the course of research,
mathematical models of pressure in the channel, heat balance and oil filtration
during pressing of castor seed pulp were built. It is established that a sufficient
number of pressing turns of the screw press is eight turns, then the relative oil
concentration reaches the maximum value S¢/C, = 1. In this case, the pulp pressure
created on the first pressing turn should be P = 0.063 MPa, at this pressure value,
the relative oil concentration will be C/Cy = 0.135; on the other - P = 0.32 MPa,
Si/Cy = 0.439; on the third - P = 1.28 MPa, S¢/C, = 0.65; on the fourth - P = 3.32
MPa, S¢/C,y = 0.803; on the fifth - P = 5.19 MPa, S¢/Cy= 0.861; on the sixth - P =
8.59 MPa, Si/Cy, = 0.914; on the seventh - P = 11.18 MPa, S{/C, = 0.942; on the
eighth - P =14 MPa, S¢/C, = 1.

In the third section of the program, a technique of experimental research and
experimental installation for carrying out research are developed, and the
application of necessary measuring devices is proved. An experimental method
using a strain gauge is substantiated to control the pressure developing in the
experimental press.

Criteria of efficiency at squeezing the pulp of castor seeds by means of
which it is possible to establish the quality of a final product at experimental
research are established. The relative weight of the oil and the relative weight of
the fuse was determined by the efficiency indicators in the research.

To conduct research, the limits of regulation of press elements and
technological parameters are set.

In the fourth section, the optimization is carried out with the definition of the

second-order model of the most influential structural and technological parameters



of the screw press (compression ratio, compression temperature and gap in the
gauge plates) of each pressing turn: on the first pressing turn the compression ratio
1s 1.42; on the other - 1.79; on the third - 2.09; on the fourth - 4.67; on the fifth -
5.35; on the sixth - 6.21; on the seventh - 7.29; on the eighth - 9.29. The
temperature of the pulp in the press should be 105 °C, and the gap between the gap
plates from the first to the fourth pressing turn - 1.5 mm, from the fifth to the
eighth - 1 mm.

The conducted research allowed us to study the filtration parameters of the
solid phase of castor seed pulp and establish the modes of oil filtration through the
sieve plates at each turn of the screw press. The most significant changes in the
filtration characteristics of castor seed pulp occur in the pressure range from 0 to
1.85 MPa. At pressures from 1.85 to 13.5 MPa, the change infiltration
characteristics slow down due to changes in the structure of the pulp. It is not
necessary to increase the pulp pressure by more than 13.5 MPa.

It is determined that the relative concentration of filtered oil reaches the
maximum value on the eighth pressing turn and is 0.89. The dynamics of the
relative concentration of the filtered oil during pressing on the corresponding
pressing turn coincide with theoretical research results with a discrepancy of not
more than 10%.

The efficiency of the pressing process on the corresponding pressing turns of
the screw press is determined: on the first pressing turn after pressing, the relative
weight of oil is 0,0812; with the addition of the second - 0.272; with the addition of
the third - 0.368; with the addition of the fourth - 0.409; with the addition of the
fifth - 0.454; with the addition of the sixth - 0.47; with the addition of the seventh -
0.489; with the addition of the eighth - 0.496. With the maximum oil content of
castor seeds at the level of 55 percent, it was found that due to the optimization of
design and technological parameters of screw presses, the oil content of castor oil

was reduced by at least 3.1%.



The law of compression for screw presses during pressing of castor seed
pulp is established, which allows determining the optimal degree of compression
of the corresponding pressing turn. This law makes it possible to set the required
free volumes between the respective compression turns for different castor seed
productivity with maximum process efficiency.

It is found that a sufficient number of compression turns in screw presses for
pressing castor seeds is 8. Accordingly, when used while pressing several such
compression turns, the relative weight of the oil will be.

The dissertation was performed following the research work plan for 2016—
2020 of Dmytro Motorny Tavriya State Agrotechnological University "Scientific
bases of deep processing of castor seeds for oil and high-protein feeds" state
registration number 0116U004694. The resolved issue is an essential component of
the formation and implementation of the "Energy Strategy of Ukraine for the
period up to 2030", which was approved by the Cabinet of Ministers of Ukraine
Nel071 from 24.07.2013 according to the Law of Ukraine "On alternative fuels
Ne1391-XIV from 14.01.2000, order of the Ministry of Finance of Ukraine Ne631
dated 04.07.2006 "On determining the priority areas of energy-saving", Resolution
of the Cabinet of Ministers Nel774 of 22.12.2006. "Biofuel Development
Program".

The results of the dissertation work (theoretical and experimental) were
transferred to the State Enterprise "Huliaipil Mechanical Plant" of OJSC "Motor-
Sich" in the form of a scientific report.

The annual economic effect of using the developed screw press for pressing
castor seed pulp for the productivity of 0.22 t / h is 458924.4 UAH with a payback
period of 0.4 years.

Key words: castor seeds, pulp, rushanka, mint, pressing, screw press, zeer
cylinder, screw shaft, expanded channel, pressing turn, relative mass of oil, degree
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