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Ooecvbka HaYIOHAIbHA AKAOEMIsi XapUO8UX MEeXHON02Il

Oo6mmii sxceprerndeckuii KI1J1 onpenensuics kak cymMMa MOTeph Ha OTAEIBHBIX dJie-
MEHTax.

IIpu npoBeneHNM aHaAJIM3a MPUHATHI CIEAYIOIINE HaYyaJIbHbIE TapAMETPhI: TEMIIEpATy-
pa B MOpO3WIbHBIX Kamepax MuHyc 18 °C; temmnepaTypa okpysxkarouiei cpeasl 32 °C; TeM-
nepaTypHble Hamopsl B TemooOMeHHbIX ammapatax 5...10 °C; KIIJ] morop-kommpeccopa:
WHJIUKATOPHBIN - 0,45; Mexanuueckuid - 0,7 u snekrpudeckuil - 0,8; cpeIHecTaTUCTUYECKUI
KIIJ] nomyueHuss U TpaHCIIOPTUPOBKH 3IEKTPOIHEpruu ( B ycinoBusax Ykpaunsl) — 0,3; KIIJ]
ropesiouHeix ycrpoucts 0,84.

B pe3yinbraTe aHanu3a noJy4yeHsl CIeyIOIINE BHIBO/IBI.

1. IIpu pabore ammapaToB OT CETEBOW AJIEKTPOIHEPTHH TEPMOJWHAMHYECKHUE TIpe-
UMYILIECTBA UMEIOT KOMIIPECCOPHBIE MOJEIHN; MPU 3TOM OCHOBHBIE IIOTEPH UMEIOT MECTO B
nporeccax MoJiydeHus: ¥ TPAaHCIOPTUPOBKHU 3JIEKTPOIHEPTHH;

2. lna AIBXA, B oTiiMuMe OT KOMIIPECCUOHHBIX, UMEETCS CIOCO0 YIYUIIUTh IKCEPreTH-
YECKHUE IM0Ka3aTeau MyTeM HMCMOJIb30BAaHUS B KAYECTBE MCTOYHUKA 3HEPTUU OPraHUYECKOTrO
TOIIJIMBA; TIPU STOM BO3pACTAIOT MOTEPU B TEPMOCU(OH — reHepaTope, OJHAKO, BBUAY OTCYT-
CTBUS MOTEPU IPU TPAHCIOPTUPOBKH dHEPruu, oomuii sxcepreruueckuit KIIJ[ AJIM yBenu-
yyBaeTcad ~ B 3 pasa, a 110 CPAaBHEHHUIO C KOMIIPECCMOHHBIMH MOJENAMH B ~ 1,7 pasa; BO
CTOJIBKO K€ pa3 YMEHbBIIIAETCSl pacXo NEPBUYHOIO TOIIMBA, YTO BECbMa CYLIECTBEHHO B yC-
JIOBUSIX YKpauHBbI.

Hayunslif pykoBoauTens — A-p. T€XH. HayK, npodeccop Tutios A.C.

PARTICLE FORMATION IN THE MATHEMATICAL MODELING
OF THE EXTRACTION PROCESS FROM VEGETABLE MATERIALS

Heorhiiesh K., candidate of technical sciences
Odessa National Academy of Food Technologies, Odessa

When investigating the extraction of substances from vegetable materials, which is cur-
rently relevant for obtaining data on the process of yield of biologically active components, it
is necessary to take into account the shape of the particles obtained after grinding the material.
Diffusion models are used to describe extraction kinetics, in which the coefficients of molecu-
lar diffusion are replaced by effective diffusion coefficients. Such an approach does not take
into account the real laws of the process, since the extraction of target components (TC) from
small pores, whose fraction is many times larger than the fraction of large pores, is accom-
plished exclusively by molecular diffusion.

Thus, for the construction of a mathematical model for the extraction of extractive sub-
stances from raw materials in the form of an unrestricted plate that belongs to the first class
bodies, the expediency of modeling is determined by the fact that more intensive extraction
for the raw material under investigation is observed when grinding into petals due to the more
developed phase contact surface and very small thickness, which determines the decrease in
the tortuosity of the capillaries. The mathematical model of extraction for bodies, the shape of
which is taken in the corresponding ball form, takes into account the process of mass transfer
of the target component (oil) inside the particle, the main mechanism of which is the diffusion
transfer through the intercellular channels.
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Also known dependences for calculating the relative concentration of components, taking
into account the actual processes of molecular diffusion in a capillary-porous material of cy-
lindrical shape, but this form is not characteristic for the extraction process from plant mate-
rials. The mathematical model of extraction for bodies, the shape of which is taken in the cor-
responding ball form, takes into account the process of mass transfer of the target component
(oil) inside the particle, the main mechanism of which is the diffusion transfer through the in-
tercellular channels.

All existing models, whose aim is to obtain exact analytical solutions of the mass transfer
problems from a solid to an extractant, are based on known theoretical positions, taking into
account the differential mass transfer equation.

During the calculations, the class of particles is determined depending on the aspect ratio
and fits into the existing mathematical models, which leads to an error in the results. As one
of the solution methods, it is suggested to consider bodies that are approximately classed as
bodies of the third form in the form of particles of a real form, namely in the form of a cube,
the shape of which more closely corresponds to the crushed plant material.

The basis of this refinement is a special property of the concentration field, thanks to
which a complex three-dimensional field of real bodies can be approximately found from the
formulas for one of the classical bodies.

The justification for the application of this method is the analogy of the processes of heat
and mass transfer. In accordance with the principle of stability, the flows passing through the
surfaces of the real and classical body of the same class are equal.

Calculation of the process of extracting the CC from a material of an arbitrary shape is
proposed to be carried out according to the formulas for bodies of the corresponding class; at
the same time, in the diffusion number Bio, it is necessary to introduce a correction factor of
the shape, taking into account the ratio of the surface area of the real body to the area of the
main (classical) body.

Thus, taking the principle of stability of the mass flow, it is possible to refine the calcu-
lated data on the concentration of the target component as a function of the characteristic par-
ticle size.

N3YYEHHME CIIOCOBOB NIOBBIINEHUA DPPEKTUBHOCTHU
TPAHCIIOPTUPOBKHU BBICOKOBSI3KUX HEDTEM
B KEJIE3HOJOPOXHBIX HUCTEPHAX

HNBanos B. B., maructp ¢pakyabrera HI'md
Onecckasi HANMOHAJILHAS aKa/leMHs MIIEBbIX TeXHoI0rni, Onecca

B HacTosimee Bpemst 100bIBatOTCA 3HAYUTENIbHBIE 00beMbl He(pTH, 00IaJatoIUX BBI-
COKOM BSA3KOCTBIO NMPHU OOBIYHBIX TEMIIEpPATypax WK COAEprKaliue OOJbIIoe KOJUYECTBO Ma-
paduHa u, BCIEACTBUE 3TOT0, 3aCTHIBAOLIME ITPH BHICOKUX TeMIlepaTypax. TpaHCIOpTHPOBKA
TaKUX HE(TENPOIyKTOB IMPHU HU3KOW TeMIiepaType CTAHOBUTCS OUYEHb 3aTPYAHUTEIbHOM, MMO-
9TOMY HX TEpEeBO3ST B CIELHUAIBHBIX JKEIE3HOJOPOKHBIX IMCcTepHaX. YToOBl 00JIerduTh
TPAaHCIIOPTUPOBKY, MPUEM U XPaHEHUE B YCIOBUAX HU3KHUX TEMIEPATYP, OCYILIECTBIIIIOT IO-
JorpeB He(hTenpoayKTOB HEMOCPEACTBEHHO B pe3epByapax U nuctepHax. CIMBHO-HAIKMBHBIE
YCTPOMCTBA IS JKEJIE3HOJOPOKHBIX IUCTEPH, & TAKKE UX BO3MOXKHBIE CXEMBI IIPECTABIISIOT
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