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V. BizomocTi npo gucepraniio
Mosga guceprTariii:
Koau TemaTHYHHX PYOPHK: 68.85

Tema guceprarii:

1. MexaHiKO-TeXHOJIOTiYHi OCHOBHU IMINOOKOI NepepOoOKU HACIHHS PULIMHYU B yMOBAaX MaJIOTOHHAXHOTO
mignpreMCTBa

2. Mechanical and technological bases of deep processing of castor seeds in the conditions of small tonnage
enterprise

Pedepar:

1. TIpu mocnimKeHHi TEXHOJIOTIYHUX NIPOLIECiB IepepOOKU HACIHHSI PULMHYU 32 OCHOBY OYJIM B34Ti TPY OCHOBHUX
IIPOLIECH, a CaMe: IIPOLIEC BOJIOrO-TEIJIOBOi 06POOKYU M'SITKY; IIPOLIEC BiPKUMY OJIii i3 Me3ru B TBUHTOBUX ITpecax Ta
Ipoliec ouulleHHs BigKaToi oii. OCo6IMBOCTIO NPOLECY BipKUMY POCJIMHHUX OJIill B ITBUHTOBOMY IIpeci €
Oe3nepepBHE 3MEHILIEHHS [IOPUCTOCTI Marepiainy.IlinBuIeHHs SIKiCHUX [TI0Ka3HMKIB PULMHOBO] 0J1ii 1 3HVDKEeHHS i
BTPAT Y MAKyCi KiHII€BOrO IIPECYBaHHSI JOCATaIOCs LISIXOM PallioHalIbHOI BOJIOTO-TENJI0BOi 06po6Ku. Lle

3a0e3revye 3HIKEHHS 3B'513KY OJIil 3 reJIeBOI0 YaCTHHOIO i IIiATOTOBKY palioHaIbHOTO [TO€NHAHHS IIJIACTUYHOCTI i



IIPY’KHOCTI CTPYKTYPH i HACTYIIHUX PEXMMIB KOHCOIiAalii Me3ru py MpoXoyKEHHI 4epe3 BUTKYA I'BUHTOBOIO IIpeca
B 3e€pHiil Kamepi. [Iporec ounieHHs MpecoBoi oJIii Bl MeXaHiYHUX YaCTUHOK i pocdorimiziB HaMu
MpefcTaBeHu SIK rpotec eynekTpodJioTalii nepeayacHo rizparoaHoi oii. Po6odi rinoresn HaBefeHUX IPOIEeCiB
TI0JIATa/IA B HACTYITHOMY: BOJsIHI OyIbOalIKy BOAM, 10 IIPUCYTHI B 06’€Mi 01ii 1if [1iet0 €JIEKTPUYIHOTrO I10JIs
[IOYMHAIOTb PYXaTUCA B MIKEJIEKTPUYHOMY IIPOCTOPI IIPY LbOMY iX TeMIiepartypa 3pocrae. Kpamisa sogu
[IepeTBOPIOETHCS B Ia30By Oy/IbOAIIKY i IepeMilllyeThCsl Ha IOBEPXHIO, aicopOyioun Ha cebe dpocdouiniau ta
MEXaHiuHi JOMIIIKK. BUCYHYTI rinoTesu nmiaTsepaKyBajyCh LIISIXOM YMCJIOBUX AOCIII)KEHb MaTEMATUYHUX
MOJeJIEN Ta EKCIIEPUMEHTAJIbHUX TOCIIIIKEHb 3aKOHOMIDHOCTEN BILJIMBY TEXHOJIOTTYHUX PEKUMIB i
KOHCTPYKLiMHUX IlapameTpiB 06s1afHaHHS Ha BUXif, oJil Ta ii sKicTs. [TinTBepIKeHHS BUCYHYTHUX TilloTe3
[IEPEBIPSUINCh EKCIIEPUMEHTAIbHUM IIJISIXOM 32 JOTIOMOTIOIO CIIEIiaJIbHO CIIPOEKTOBAHOIO Ta BUTOTOBJIEHOTO
obsagHaHHs. TakuM 4MHOM, B Pe3yJIbTaTi BUKOHAHHS TEOPETUYHUX i €KCIIEPUMEHTAJIbHUX AOCiIPKEHb OTPUMaHI
BUXi/IHi BUMOTHY i po3p06s1eHO «TeXHOIOTiYHMNI perjiaMeHT» [1Jisl IPOEKTYBaHHS TE€XHOJIOTIYHOI JiHii, i okpemoro
006J1aIHaHHS /11 IEPEPOOKU PULIMHU B YMOBaX MaJIOTOHHAXHOTO MignpuemMcTsa. IlinnprueMcTsa NpoayKTUBHICTIO
15 T/pm06y 10 MOYaTKOBill CUPOBHUHI B PiK nepepo6ssTuMyTb 4500 T HAaCiHHS pULIMHY i 6yayTh BUITycKaTy 2486 T
TE€XHIYHOI pMLUKMHOBOI 01ii, 1114 T prLIMHOBOI KOPMOBOI BUCOKOIIPOTEIHOBOI Makyxu i 900 T IyNMHHS, gKe
BUKOPUCTOBYBAaTMMETBCS SIK CyXe 6i0MaanBo AJ1s BUPOOHUIITBA TEXHOJIOTIYHOI TapU BUCOKOTO TUCKY. YncTuit

piuHMI IpUOYTOK TAKOTO 3aBOJY CKJaze 6J113bKo 22,6 MJIH.TPH.

2. During the study of technological processes of castor seed processing, three main processes were taken as a
basis, namely: the process of wet-heat treatment of gritted seeds; the process of oil extraction from the pulp in
screw presses and the process of cleaning of pressed oil. Among the factors that previously were not taken into
account when studying the process of wet-heat treatment of gritted seeds, the most significant are: the energy of
binding the moisture to the skeleton of gritted seeds and the influence of hydrodynamics of the movement of
gritted seeds in the roaster under the influence of a vane turbine located at the bottom of each vat. Distinctive
features of the process of pressing vegetable oils in a screw press, which distinguishes it from the phenomena that
are considered in the classical theories of filtration and migration, is a continuous decrease in the porosity of the
material. When studying the process of extracting oil by pressing in screw presses, the following hypothesis is
accepted: the process of extracting oil in screw presses can be described by general processes of movement of the
pulp, like the movement of polymer in the channels of worm machines, the movement of oil using the theory of
filtering currents in soils taking into account special features of the pulp, oil and conditions in the pressing cage
chamber of the screw press. The process of cleaning press oil from mechanical particles and phospholipids is
presented as the process of electroflotation of prematurely hydrated oil. The working hypotheses of the above
processes are as follows: the water bubbles which are present in the volume of o0il under the action of an electric
field begin to move in between the electrical space while their temperature increases. In this case, a drop of water
turns into a gas bubble and moves to the surface, adsorbing phospholipids and mechanical impurities on it. These
hypotheses were confirmed by numerous studies of mathematical models and experimental studies of the patterns
of influence of technological regimes and design parameters of equipment on the oil yield and its quality.
Confirmation of the hypotheses put forward was tested experimentally with the help of specially designed and
manufactured equipment. For experimental studies of the process of cleaning the pressed oil, a laboratory
complex including a hydrator and an electric flotation unit has been developed. With the help of this complex, the
adequacy of the mathematical model of the dynamics of the movement of vapor-air particles under the action of
an electric field was tested and a method was developed for calculating the technological regimes and design
parameters of the installation for cleaning pressed oil. Thus, as a result of the implementation of theoretical and
experimental studies, initial requirements have been obtained and a “Technological regulation” has been developed
for the design of a technological line, and separate equipment for castor processing in the light-tonnage
enterprise. Enterprises with the capacity of 15 tons per day of feedstock per year will process 4500 tons of castor
seeds and will produce 2486 tons of technical castor oil, 1114 tons of castor fodder high protein meal and 900 tons
of husk, which will be used as dry nature-friendly fuel for the production of high-pressure process steam. The net
annual profit of such an enterprise will be about 22,6 million UAH.
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