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BinnosinHO, MaKyxa, 0 3a/IMIAETHCS ITiCIIsI TPECYBaHHS, MAa€ BEJIMKY OJIiIHICTD. Lle moTpebye yrnpoBaiKeHHSs
[IO/IA/IbIINX TEXHOJIOTIYHUX OIlepalliil o0 3HMKEHHS OJIITHOCTI MaKyxH, 5IKi, B CBOIO Yepry, 301/IbIIyIOTh
CO6iBapTICTb KiHLIEBOrO NPOAYKTY. Takuil CTaH pevyeil CTBOPIOE HAPOJHOTOCIIOAAPCHKY 3a71auy, CyTh SIKOI [10JIsIra€ B
HESKICHOMY BUKOHAHHI TEXHOJIOTIYHOI onepauii IpecyBaHHs ME3r HACIHHS PULIMHY Ta, BiIIIOBiIHO, HU3bKIl
TE€XHIKO-€KOHOMIYHi} e(PeKTUBHOCTI. BUHMKae NOCUTD aKkTyaslbHAa HAYKOBO-TEXHIYHA 3a/la4a 070 MiBUILEHHS
e(peKTUBHOCTI BipKUMaHHS PULIMHOBOI OJIii IIJISIXOM BU3HAUYEHHS TEXHOJIOTIYHUX PEKMMIB Ta ONITUMATbHUX
KOHCTPYKTUBHO-TEXHOJIOTIYHMX I1apaMeTpiB IIHEKOBUX IIPECIB, 3a IOIIOMOT0I0 IKUX MOXKHA 320€3I1€4UTU
301/IbLIEHHS BUXOly PMLMHOBO] 0Jlii y IOPiBHSHHI 3 iCHYIOYMMU IIpecaMu. Y MepuIoMy po3[Iiji JucepTauiiHoi
pO6OTU BCTaHOBJIEHI OCHOBHI (Pi3NIKO-MeXaHiYHi BJIACTUBOCTI HACIHHS PULIMHU Ta PEOJIOTIUHI BJIACTUBOCTI Me3ru
HaciHHA punuHU. OKpiM LBOTO y3arajabHEHi BUMOTH, SIKUM TIOBMHHA BiJIIIOBIIaTU ME€3Ta HACIHHS PULIMHU [1E€pe
IIpecyBaHHSIM Ha KOXKHIN NTONepeHIll TEXHOJIOTIYHIN onepauii: IoA0 SIKOCTi OOPYIIEHHS i PO3[iJIeHHS pyLIaHKU
PULMHMY, SIKOCTi OJPiGHEHHS PYLIAHKU y M'SITKY Ta IapaMeTpiB BOJIOrO-TEIJIOBOi OOPOOKM M'SITKU PULIMHU Y ME3TYy.
[TpoBeneHo aHasi3 crloCcObiB OTPMMaHHS OJIITHMX MaTepiajliB Ta BiANOBIGHMUX KOHCTPYKLiM MamyH. Jpyruil po3ain
OyB [IPUCBSIYEHUI TEOPETUYHMM JOCiIKEHHSIM NPOLieCy IPECYBAaHHS ME3TM HACiHHS PULIMHY Y ITHEKOBUX ITPECax.
Y xopi JocimKeHb NOOYA0BaHI MaTeMaTU4Hi MOJIeJli TUCKY B KaHaJli, 6asaHcy Temnsa ta ginbrpauii osii npu
IIPECYBaHHI M€3TU HACiHHS PULIMHU. BCTaHOBIIEHO, 1[0 JOCTATHS KiJIbKICTh IPECYBAJIbHUX BUTKIB IIHEKOBOTO IIPECY
CKJIajiae BiciM BUTKIB, a BillHOCHA KOHLEHTpallisl 0Jlii Jocsirae MakcumasnbHoro 3HadeHHs: Co/CO = 1. [Ipu upomy,
THACK ME3I'H, 110 CTBOPIOETHCA Ha MEPLIOMY [IPECYBAIILHOMY BUTKY, ITOBUHEH cKiagaTtu P = 0,063 mIla. 3a takoro
3HAYEHHS TUCKY BiJHOCHA KOHIeHTpawis oJii 6yne ckianaru Cod/CO = 0,135; Ha gpyromy - P = 0,32 mIla, Ch/CO =
0,439; Ha TpeTboMy — P = 1,28 mIla, Cd/CO = 0,65; Ha yeTBepToMy - P = 3,32 mIla, Cp/CO = 0,803; Ha n'ssTomy - P =
5,19 mIla, Cd/CO = 0,861; Ha mocTomy — P = 8,59 mIla, Cdp/C0=0,914; Ha cbomomy - P = 11,18 mIla, Cd/CO = 0,942;
Ha BocbMoMmy - P =14 mIla, Cdp/CO = 1. Y TpeTbOoMy po37ini po3po06seHi mporpama, METOIMKA eKCIIEPUMEHTAIbHUAX
IOCJIiIKeHb Ta eKCIIepUMeHTaJIbHA YCTAaHOBKA [1J1s1 IPOBEJ€HHS TOCIiI)KeHb, OOI'PYHTOBAHO 3aCTOCYBAaHHS
HEOOXiJIHUX BUMIipIOBaJIbHUX NIPUJIATiB. Y Y€TBEPTOMY PO3ZiJi IPOBeEeHO ONTUMI3allilo i3 BUBHAYEHHSIM MO
IpYyroro NopsaKy Haiobinbll BINIMBOBUX KOHCTPYKTUBHO-TEXHOJIOTIYHUX IapaMeTpiB IIHEKOBOTO NpeCy (CTYIiHb
CTHCHEHHS, TEMIIEPATYPU ME3TH, 10 MIPECYETHCS Ta 3a30PY Y 3€EPHUX IJIACTUHAX) KOKHOTO NMPECYBAIbHOTO BUTKY:
Ha MepLIOMY IIPECYBAJIBHOMY BUTKY CTYIIiHb CTUCHEHHS cKiafae 1,42; Ha gpyromy - 1,79; Ha TpetbomMy — 2,09; Ha
yeTBepToOMY - 4,67; Ha ’sITOMy — 5,35; Ha mocToMy - 6,21; Ha cbomomy - 7,29; Ha BocbMoMmy - 9,29. Temneparypa
Me3ru y npeci nosuHHa ckiagatu 105 °C, a 3a30p MiX 3€€pHUMMU IIJIACTHHAX 3 [1€PIIOTO M0 YeTBEPTUil
IIpecyBaJIbHUM BUTOK — 1,5 MM, 3 ITSITOTO 110 BOCbMUM — 1 MM. Bu3HaueHo eeKTUBHICTb ITpoLecy IpecyBaHHs Ha
BiZJITOBIJHUX [IPECYBAJIbHMX BUTKAaX MIHEKOBOTO MIPECY: Ha NIEPLIOMY IIPECYBAJIbHOMY BUTKY ITiCJIS [IPECYBaHHS
BifHOCHa Maca ouii ckiagae 0,0812; i3 momaBaHHaM apyroro - 0,272; i3 gogaBanHsaM TpeTboro - 0,368; 13
nonaBaHHAM deTBepToro — 0,409; i3 nomaBaHHAM msaToro — 0,454; i3 momaBaHHAM mocTtoro — 0,47; i3 ogaBaHHAM
cbomoro - 0,489; i3 momaBaHHSIM BocbMoro — 0,496. 3a MakCMMabHOI OJIITHOCTI HACiHHSI PUILIMHY Ha PiBHIi 55
BiZICOTKiB BCTaHOBJIEHO, L0 3aBISKM ONTHUMi3allii KOHCTPYKTUBHO-TEXHOJIOTIYHMX [TaPAMETPIB IIHEKOBUX IIPECIB
IIOKA3HUK OJIIMHOCTI MaKyXxy PULIMHY BIAJIOCS 3MEHIINUTYA HE MEHIIE, HiXK Ha 3,1%. BCTaHOBJIEHO 3aKOH CTUCHEHHS
IIJIs1 MIHEKOBUX IIPECIB [IpY NIPECYBaHHI ME3TU HACIHHS PULIVHY, SIKUH A€ 3MOTY BUSHAYUTH ONITUMAJIbHY CTYIIiHb
CTHCHEHHS BiJ[TIOBiJHOTO IIPECYBAJILHOTO BUTKA. BCTaHOBJIEHO, 110 NOCTATHS KiJIbKICTb [IPECYBAJIbHUX BUTKIB Y
IIHEKOBUX Ipecax [J1s IPeCyBaHHS HACiHHS PULIMHMU CKiafae 8. BiAnosigHo, Ipu 3aCTOCYBaHHI IIifl 4ac IpecyBaHHS
TaKoi KiJIbKOCTi IIpecyBajIbHUX BUTKIB, BilHOCHA Maca oJii ckiage . PiuHnil eKOHOMIYHMI e(deKT BiJ, BUKOPHUCTAHHS
PO3p06JIEHOr0 IHEKOBOr0 IIpecy J1s IPeCYBaHHS Me3r'y HACiHHS pULIUMHY 11 NPOAYKTUBHOCTI 0,22 T/TOf

CcTaHOBUTb 458924,4 rpH IpU CTPOKOBi OKYNHOCTI 0,4 pOKy.

2. 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. 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 Sf/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 Cf/C0 = 0.135; on the other - P = 0.32 MPa, Sf/CO0 = 0.439; on the third - P = 1.28 MPa, Sf/C0
= 0.65; on the fourth - P = 3.32 MPa, Sf/CO0 = 0.803; on the fifth - P = 5.19 MPa, Sf/CO0 = 0.861; on the sixth - P =
8.59 MPa, Sf/CO0 = 0.914; on the seventh - P = 11.18 MPa, Sf/CO = 0.942; on the eighth - P = 14 MPa, Sf/C0 = 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. 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 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. 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 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.
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