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Bepewaea O. JI. OOIpyHTYBaHHSI TEXHOJIOTIYHHUX PeXKUMIB |
KOHCTPYKTHBHHX NapaMeTPiB NIHEKOBHUX MPecCiB IJIM BIIZKUMY 0JIil i3 HACIHHS
pununu. KBamidikamiiina HaykoBa mpars Ha mpaBax pyKoOIIUCY.

Jucepramiss Ha 3m00yTTS HAyKOBOTO CTYyMeHS MOKTOopa (imocodii 3a
crietiaypHIicTIO 133 — ramy3eBe MammHOOyyBaHHS. — TaBpIMChKHUM JAep>KaBHUN
arpoTeXHOJOTiYHMI yHiBepcuteT iMeHi JImurpa MortopHoro, M. MemiTomnons,
2021.

Huceprariiina po0OoTa  NpUCBSIYEHA MIJBUIICHHIO  €(EKTUBHOCTI
TEXHOJIOTIYHOTO MPOLECY BIKUMAHHS OJii 13 HACIHHS PULMHU 3a PaxyHOK
OOIPYHTYBAaHHSI TEXHOJOTIYHUX PEXKUMIB 1 KOHCTPYKTHBHO-TEXHOJIOITYHHX
napameTpiB IIIHEKOBOTO Mpeca.

OmiifHi KyJnbTypHd MalOTh BaroMe 3HAYEHHS y HapOJHOMY TOCIOJApCTBI,
TOMY II0 BBaXKAIOTHCA JKEPEJIOM OTPUMAHHS IIHHUX MPOJOBOJIBYUMX 1 TEXHIUHHUX
TOBapiB. Mk OJIIMHUX KyJbTYp BaroMui MpOCTIp Ha MIBAHI YKpaiHU 3aiiMae
pULIMHA, POBIIHUM IPOIYKTOM MEPEPOOKH SIKOT BBAXKAETHCS PUIIMHOBA OJis, SIKa
ckaagae 50-55%. CnenudiuHicTs pUIIMHOBOI OJ1ii 00ymMoBiieHa THM, 1o 81-96%
BIJI 11 CKJIaay CKJIAaJal0Th MIILEPUINA PULIMHOJIEBOT KUCIOTH, SIKA € OKCUKUCIIOTOIO.
JKupHi KHCIIOTH TakOTo TUIYy HE 3yCTPIHalOThCA B OJISX 1HIIMX POCIMH. 3aBISKU
TaKUM BJIACTUBOCTSAM pPHIIMHOBA OJIi € YHIKQJbHOK 3a CBOIM CKJIaJOM Ta
BUKOPUCTOBYETHCS y BIMCHKOBIN, XIMIYHINA, MAIIMHOOY/IIBHOI, PaJiOeIEKTPOHHIH,
nomirpadiyHii, nakodapOOBil, MeIWYHINA, KOCMETHYHIA 1 IHIIUX Tally3sXx
MIPOMHUCIIOBOCTI, 110 POOUTH 11 BAXKJIMBOIO CTPATETIYHOK CUPOBUHOIO.

SIKicTh 1 KUIBKICTh PUIIMHOBOI 0JIii Tipu mepepoOlll pUIMHA B 3HAYHIA Mipi
3QJICKUTH BIJI NPUUHATOI TexHoJorii. OJHUM 13 OCHOBHHMX TEXHOJOTTYHHUX
MPOIIECIB TIPU TEepepoOIll HACIHHS PUIMHU HA PUIMHOBY OO € TMporiec ii
BIJUKMMAaHHA y IIHEKOBUX Mpecax. Y MO€IHAHHI 13 TEXHOJIOTTYHUMH MapaMeTpaMu
npoliecy MpHU BIPKUMAaHHI OJIii y TaKUX Mpecax 30UIbIIYEThCS THUCK Ha Marepial,

IO TPECYEThCS 3a PAXyHOK 3MIHM OKPEMHUX KOHCTPYKTHBHHMX MapaMeTpiB



NpPECYyBAIbHUX BUTKIB 3a JOBXKHHOIO IIHEKOBOI'O Baly, B pe3yJbTaTi YOTO
B110YBa€ThCSI CKOPOUCHHS 30BHINIHBOI MOBEPXHI ME3T'H 1 BUTIKAHHS OJIii.

[cHyIOUl KOHCTPYKIi HIHEKOBHUX TPECIB, IO BHUITYCKAIOTHCS CYYaCHOIO
MIPOMUCJIOBICTIO, TIPU BIPKMMaHHI ME3TU HE BPaxOBYIOTh OCOOJIMBI TEXHOJIOT1YHI
BJIACTUBOCTI HACIHHSI PWIIMHH, SIKI CHJIBHO BIAPI3HSIOTHCS BIJ IHIMUX OJIIAHUX
KyJbTyp 1, TAKUM YHHOM, HE B 3MO31 33J0BOJIbHUTH BHUMOTaM BUPOOHHIITBA. A
came, 3a0€3MeYUTH MPOJYKTUBHICTh MPOIECY BIIKUMAHHS PHUIIMHOBOI OJii Ta
HEOOX1IHYy KUIBKICTh 1 fAKICTh KIHIIEBOTO MPOAYKTY. BiamoBigHO, Makyxa, IO
3QJIMIIAETHCS  MMICHS TPEeCcyBaHHS, Mae BeNWKy omiHicTh. Ile motpebye
YIPOBAKEHHS MOJANBIINX TEXHOJOTIYHUX OTNepallii moA0 3HUKEHHS OJIIMHOCTI
MaKyXH, 5IKl, B CBOIO Yepry, 30UIbIIYIOTh COOIBapTICTh KIHIEBOIO MPOIYKTY.

Takuili cTaH pedyell CTBOPIOE HAPOOHO20CNO0ApPCHLKY 3adauvy, CyTh SKOi
NOJIATa€ B HESIKICHOMY BHKOHAHHI TEXHOJOTIYHOI olepauli MpecyBaHHS ME3rd
HACIHHS PUIIMHU Ta, BIAMOBIAHO, HU3bKIH TEXHIKO-€KOHOMIYHIN €()eKTUBHOCTI.

BuHukae 10CUTh akTyajdbHa HAYKOGO-mMexXHiuHa 3a0aua MO0 T1ABUILIECHHS
€(EeKTHUBHOCTI BIJKUMAHHS PHUIIMHOBOL OJIIi IIIIXOM BHU3HAYEHHS TEXHOJOTTUHUX
PEXKHUMIB Ta ONTUMAIBHUX KOHCTPYKTUBHO-TEXHOJOTIYHUX MapaMeTPiB MIHEKOBUX
IIPECIB, 32 JOMOMOIrOI0 SIKMX MOKHA 3a0€3Me4YnTH 30UTbIIEHHSI BUXO/1Yy PHUIIMHOBOI
OJI1i y IOPIBHSIHHI 3 ICHYIOUUMU MIPECAMHU.

VY meprioMy po3mim AaucepTariiiiHoi poOOTH BCTAaHOBJICHI OCHOBHI (Di3UKO-
MEXaHI4YH1 BJIACTUBOCTI HACIHHS PULIMHU Ta PEOJIOTIYHI BIACTUBOCTI ME3I'M HACIHHSA
puriad. OKpiM IBOTO y3arajdbHEHI BUMOTH, SIKAM IIOBMHHA BITOBITATH Me3ra
HACIHHS PUIMHU TIepe] TPECYBaHHSAM Ha KOXHIM TOMEpenHiil TeXHOJOTIUHIN
oreparlii: IM0A0 SKOCTI OOpYIIEHHS 1 PpO3AUICHHS pPYUIAHKH PHUIMHUA, SKOCTI
NOJIPIOHEHHSI PYIIAHKA Y M SITKY Ta MapaMeTpiB BOJIOTO-TETUIOBOI OOpOOKH M’ATKU
putiHa 'y Me3ry. IIpoBeseHo aHanmi3 crnoco0iB OTpUMaHHS OJIMHHUX MarepiajiiB Ta
BIJIMOBITHMX KOHCTPYKIIIM MaIllMH, Ha MiCTaBl SIKOTO BCTAHOBJIEHO, 110 €()EKTUBHUM
CocoOOM € TpecyBaHHS, a e(EeKTUBHUMHU TIpecaMH € IIIHEKOBI 3 OJHUM
NPEeCyBAIbHUM IIHEKOBUM BaJioM. (OCHOBHOIO pPYUIIHHOIO CHJIOIO MPOLIECY

BIIUKIMAaHHS € THCK Yy TIpeci, IO pPO3BHBAETbCA 3 IMEPIIOTO IO OCTAaHHIN



NpEeCyBaIbHUM BUTOK IIIHEKOBUX TMpeciB. KOHCTPYKTHBHO-TEXHOJOTTYHUMU
napaMeTpaMH BCiX KOHCTPYKIIM HIHEKOBUX IIPECIB, SIKI BIUIMBAIOTh Ha SIKICTh
IpOIECY BIIPKUMAaHHS Yy ITHEKOBUX Tpecax €: BUIbHUN 00’ €M MIX MpEeCyBaTbHUMHU
BUTKaMHU, 3a30p MIXK IJJACTUHAMU 3€€PHOI IUIAHKHU Ta TeMIIepaTypa MpecyBaHHS.

Hpyruii po3ain OyB NPUCBAYEHUN TEOPETUYHHUM JOCIIIKEHHSAM MPOLECY
IpecyBaHHS ME3TM HACiHHS PUIMHH y HIHEKOBUX Mpecax. Y XOJl JOCHIKEHb
noOyI0BaH1 MaTeMaTUYHI MOJEIl THUCKY B KaHaml, OajaHcy Teruia Ta (QiibTparii
oNlii MpW TPEeCyBaHHI ME3TH HACIHHSA PHUIMHU. BCTaHOBIEHO, MO JOCTATHS
KUIBKICTh TPECYyBaJbHUX BHUTKIB IIHEKOBOTO IpECy CKiIaja€ BICIM BHUTKIB, a
BITHOCHA KOHIIEHTpallisl oJiii Jocsirae MakcuMmanbHOro 3HadeHHs Cgy/Co = 1. Ilpu
IIbOMYy, THCK ME3TH, IO CTBOPIOETHCS HA TIEPIIOMY IPECYBATBbHOMY BHUTKY,
noBuHeH ckiamatd P = 0,063 wmlla. 3a Takoro 3Ha4YeHHS THUCKY BIJIHOCHA
KoHUeHTpauisa omi Oyne ckinamatu Cy/Co = 0,135; nHa apyromy — P = 0,32 mlla,
Cy/Co = 0,439; Ha Tperbomy — P = 1,28 mlla, Cy/Co = 0,65; Ha yeTBepTOMYy —
P =332 mlla, Cy/Cp = 0,803; Ha n'aromy — P = 5,19 mlla, Cyp/Co = 0,861; Ha
moctomy — P = 8,59 wmlla, Cy/Co=0,914; na cbomomy — P = 11,18 wmlla,
Cy/Co = 0,942; na BoceMomy — P = 14 mlla, Cy/Co = 1.

VY TpeTboMy po3aiTl po3po0sieHI mporpaMa, METOAuKa €KCIePUMEHTATbHUX
JOCITIKEHb Ta CKCIEpPUMEHTANbHA YCTAaHOBKA ISl TPOBEACHHS JIOCIHIIKCHB,
OOTPYHTOBAHO 3aCTOCYBaHHS HEOOXIIHUX BHUMIPIOBAJIbHUX mpuiamiB. s
KOHTPOJIIOBaHHS THCKY, IO PO3BHBAETHCS B EKCIICPUMEHTAIBHOMY IIpECi,
OOTPYHTOBAHO E€KCIIEPUMEHTAILHUN METO/]T 13 3aCTOCYBAHHSIM TEH30METPYBaHHS.

BcranoBneni kputepii €deKTMBHOCTI TpH BIDKUMaHHI ME3TH HACIHHS
PHIIMHH, 32 JIOTTIOMOTOI0 SIKUX MOKHA BCTAHOBHTH SIKICTh KIHIIEBOTO TPOAYKTY MPH
EKCIIEpUMEHTAIbHUX  JociipkeHHsX.  [lokazHukamum  epeKTUBHOCTI  TIpH
JOCITIJIKEHHSIX BCTAHOBJIEHO BIJIHOCHY Macy OJiii Ta BIIHOCHY Macy (y3u.

s mpoBeneHHsT NOCTIKEHb BCTAHOBJICHO MEXKI PEryJIIOBaHHS €JIEMEHTIB
mpecy 1 TEXHOJOTIYHUX MapaMeTpiB

VY uyerBepTOMYy pPO3Iiil MPOBEACHO ONTHUMIZAIIIO 13 BU3HAYCHHSM MOJIEII

JIPYroro  TOPSAKY  HAWOUIBII  BIUIMBOBUX  KOHCTPYKTHBHO-TEXHOJIOTIYHUX



napameTpiB IIIHEKOBOTO mpecy (CTYIIHb CTUCHEHHS, TEMIIepaTypyd ME3rH, IO
MIPECYETHCA Ta 3a30pYy Y 3€EPHUX IUIACTUHAX) KOKHOTO MPECyBaIbHOTO BUTKY: Ha
MIEPIIOMY MPECYBATHPHOMY BUTKY CTYIIIHb CTUCHEHHS CKianae 1,42; Ha apyromy —
1,79; na tperbomy — 2,09; Ha ueTBepTOMY — 4,67; Ha T’ ATOMY — 5,35; Ha IOCTOMY
— 6,21; Ha cbomomy — 7,29; Ha BocbMoMy — 9,29. TemmepaTypa me3ru y mpeci
noBuHHA ckiagaty 105 °C, a 3a30p MK 3€€pHUMHU IUTACTHHAX 3 TEPIIOTO TI0
YETBEPTHUH MPECYBaIbLHUI BUTOK — 1,5 MM, 3 I’ ITOr0 O BOCbMUIN — 1 MM.
[TpoBeneHi AOCHIIKEHHS IO3BOJIMIM BUBYUTH (UIBTpAIiiHI TapaMeTpu
TBEpZI0i (pa3u ME3TW HACIHHS PULIMHU T4 BCTAHOBUTU PEXHUMHU (DIIBTPYBAHHS Ol
yepe3 3e€pHI TUIACTUHHU Ha KOKHOMY BUTKY ITHEKOBOTO mpecy. HaitOunbin 3miHu
(GIBTpaliiHUX XapaKTEepPUCTUK ME3TH HACIHHS PULIMHU BIJOYBAIOTHCS y Alana3oH1
tucky Big 0 mo 1,85 mlla. [Ipu tucky Bix 1,85 mo 13,5 mlla 3mina ¢insTpariitnux
XapaKTePUCTUK YMOBUIBHIOETHCS, 110 TOB’S3aHO 31 3MIHOKO CTPYKTYPU ME3TH.
[TinBumenHs Tucky mesru oubine 13,5 mlla 3aificHIOBaTH HEMOTPIOHO.
BusnaueHo, 1m0 BiJIHOCHA KOHIIEHTpaIlid BiAGUILTPOBAHOI OJIi JOCATaE
MAaKCHUMaJIbHOTO 3HAYECHHS HA BOCBMOMY NPECYBAIIBHOMY BUTKY Ta ckiagae 0,89.
PesynbraTi AMHAMIKM BiTHOCHOI KOHIIEHTpaIli BiA(uIbTpoBaHOI oIl mia dYac
IpecyBaHHS Ha BIANOBIIHOMY MpPECyBaJbHOMY BHUTKY CIIIBOQJalOTh 3
pe3yJibTaTaMu TEOPETUUHUX JOCTIIKEHB 3 po30DKHICTIO He Oubie 10%.
BusnaueHo edekTHBHICTH MpoIeCcy TpecyBaHHS Ha  BIAMOBITHUX
MPECYBAIBHUX BHUTKAaX ITHEKOBOTO IPECYy: Ha IMEPIIOMY NPECYBATHHOMY BHUTKY
MiCTIsl peCyBaHHs BiIHOCHA Maca ofii ckiagae 0,0812; 13 mogaBaHHAM JIPYyroro —
0,272; 13 nomaBanHsM TpeThoro — 0,368; i3 mogaBanHsaM derBepToro — 0,409; i3
nomaBaHHsAM 11°gaToro — 0,454; 13 momaBanHHsAM moctoro — 0,47; 13 noaaBaHHSIM
cebomoro — 0,489; 13 momaBauasaMm Bocbmoro — 0,496. 3a MakcuMaIbHOI OJIMHOCTI
HACIHHS PULIMHM HaA PIBHI 55 BIJICOTKIB BCTAHOBJICHO, IO 3aBASKU ONTHMI3aIli
KOHCTPYKTUBHO-TEXHOJIOTIYHUX  MapaMeTpiB  IIHEKOBUX TMPECIB  MOKa3HHK
OJIIHOCTI MaKyXy PULIMHU BAAJIOCS 3MEHIINTH HE MEHIle, HiX Ha 3,1%.
BcraHoBlieHO 3aKOH CTHCHEHHS ISl IIHEKOBUX MPECiB MpU MPECyBaHHI

ME3TrH HaCIHHS PULOWHH, SIKUM Aa€e 3MOI'y BH3HAYUTHU OITUMAJIbHY CTYHiHB



CTHCHEHHS BiJIIIOBITHOTO MPECyBaIbHOTO BUTKA. Takuii 3aKOH HaJla€ MOXJIMBICTh
BCTAaHOBUTH MOTPiOHI BUIbHI 00’ €MHU MiX BIJMOBITHUMH MPECYBAIbHUMHU BUTKaAMU
JUTSL PI3HOT MTPOTYKTUBHOCTI 10 HACIHHIO PUITMHU 13 3a0€3MeUeHHAM MaKCUMAJIbHOT
e(heKTUBHOCTI MPOLIECY.

BcranoBieHo, 1m0 J0CTaTHS KUTBKICTh MPECYBAaJbHUX BUTKIB Y IIHEKOBHX
mpecax Il TIpeCyBaHHS HACIHHS pHUIMHM CcKiaafgae 8. BigmosimHo, mpu
3aCTOCYBaHHI ITiJi Yac IIPECyBaHHS TaKOi KUIBKOCTI TIIPeCyBaJlbHMX BHUTKIB,

BITHOCHA Maca omii ckiage u = 0,496.

Hucepramiitna poOoTa BHKOHaHAa y BIAMOBILAHOCTI JO IUIAHY HAayKOBO-
nocimigHoi  poborn  Ha  2016-2020 pp.  TaBpiiicbkoro  Jep>KaBHOTO
arpoTEXHOJIOTIYHOTO yHiBepcuTeTy iMeH1 JImutpa MotopHoro «HaykoBi ocHOBU
rJIMOOKOT IepepOoOKH HACIHHS PUIIMHU HA OJII0 Ta BUCOKOOUIKOBI KOPMI», HOMED
nepskanoi peectparttii 0116U004694. BupiiieHe nUTaHHS € BaXJIUBOIO CKJIAJIOBOIO
dbopmyBanHs Ta peanizauii «EHeprernunoi ctparerii Ykpainu Ha nepion go 2030
pPOKY», sika cxBajieHa po3nopsipkeHHsM Kabinety MinictpiB Ykpainu Nel071 Bin
24.07.2013 3rigHo 3akony Ykpainu «lIpo anbrepHartuBHi Buau namuBa Nel391-
XIV Big 14.01.2000, nakazom MinictepcTtBa (¢iHaHciB YkpaiHu Ne631 Bin
04.07.2006p. «IIpo BU3HAuUEHHSA MTPIOPUTETHUX HAMPSMIB EHEPro30EPEKECHHD,
[ToctanoBoro Kabinery MinictpiB Nel774 Bin 22.12.2006p. «IIporpama po3BUTKY
OiomanuBay.

Pesynbrat mucepraniiHoi poOoTH (TEOPETHUYHI Ta EKCIEPUMEHTAJIbHI)
nepenani 10 TOB «CIIIT JTAHA».

Piunuii exoHOMIuHMI €(DEKT BiJ BUKOPUCTAHHS PO3POOJICHOTO ITHEKOBOTO
npecy IS MpeCcyBaHHs ME3TW HACiHHS PUIMHH I mpoxykTuBHOCTI 0,22 T/rog

ctaHoBUTh 458924,4 rpH nipu cTpokoBi okynHOCTI 0,4 poky.

Kuarwo4oBi cjioBa: HaciHHSA PUIIMHU, Me3ra, pyllaHKa, M’ STKa, MpEeCyBaHHS,
IITHEKOBUW TIPEeC, 3C€EPHUN IIWIHAP, IIHEKOBUH BaJl, PO3TOPHYTHUH KaHal,

MpecyBaIbHUM BUTOK, BIIHOCHA Maca OJii, CTyIIHb CTUCHEHHS, 3€€pHA IIJIaCTHHA.



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 candidate of
technical sciences (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
is considered to be castor oil, 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¢/Co = 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,
S#/Co = 0.439; on the third - P = 1.28 MPa, S/Cy = 0.65; on the fourth -
P = 3.32 MPa, S{/Cy = 0.803; on the fifth - P = 5.19 MPa, S¢#/C, = 0.861; on the
sixth - P = 859 MPa, S/Co, = 0.914; on the seventh - P = 11.18 MPa,
Si/Co = 0.942; on the eighth - P = 14 MPa, S¢/Cy = 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
is 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-X1V 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

of compression, zeer plate.



CIIMCOK MYBJIKAIIIN 3]JOBYBAUA
HaykoBgi npaui, B skux omy0,1ikoBaHi OCHOBHI HAYKOBIi pe3yJibTaTH
aucepTanii

1. Tinyp B. B., Uebanos A. b., linyp B. A., Hazaposa O. II1., Bepermara O. JI.
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