Jlns BHU3HAYEHHS CEpPEeIHbOrO wYacy ONyKaHHS HEOOXiHO CepelHE YHUCIO KPOKiB
. h? :
MIOMHOKUTH Ha 4ac OJHOTO KPOKY 7, B IBOBUMIPHOMY BHUMAJKy 7 =D’ ne h — xpok citku, D —

koedinient audysii [3].

BucHoBku. Otmxe, 3a JONMOMOTOI0 METOJIY, 3aCHOBAHOTO Ha IiTepliiiHii mpouenypi,
BIIAJIOCSI PO3PAaxXyBaTH CEPEIHIO KUIBKICTh KPOKIB YACTHHKHU 10 TOTJMHAHHSA Yy BY3Jy-TIacTii Ha
MOPSAIKHA IIBUAIIE, HDK 3a JOMOMOTOI METONy CTAaTUCTHYHUX BHUMPOOyBaHb. B mepcmekTusi
TJIAHYETHCS 3HAXOKEHHS 1HIMNUX €()EKTUBHUX METO/IIB PO3BA3aHHS PO3TIISHYTOI 3a/1a4i.

1. T'ynn X. Komnerorepnoe MmoaenmupoBanue B ¢usnke: yacts 2 / X. I'yna, . To6ounuk —
M.: «Mupy, 1990. - 399 c.

2. Xomuenko A. H. SIBnenne «cBepxcxomumocTt» B 3amadax [lpanatis mist ypaBHEHUE
ITyaccona / A.H. Xomuenko, H.B. Konecuukosa // AADKC, Ne2. -2008. - C.15-18.

3. 3empmoBud S.b. Dnementer Marematmdeckodt Gmsukum /. B. 3enpmoBudy,
A. JI. Mpikuc - M.: «Hayka», TPOMJI, 1973. -352 c.

10.1. TIEPIIIMHAY, B.O. TACIYHUK?
1YKpa'iHCL,Ka IHXKEHEePHO-TIearorivHa aKaaeMist
2 XapkiBChKa JIepKaBHA aKaIeMisl TU3aiHy 1 MUCTEITB

MOJIU®IKOBAHUM AJI'OPUTM BIJHOBJIEHHSI TOYOK PO3PUBY
OYHKIII OAHIEI 3SMIHHOI

IcHye Garato mMpakTUYHO BAKIMBHX HAYKOBUX Ta TEXHIYHHX Tally3ei, B SKHUX 00’ €KTH
JOCIIKCHHSI MAaTEMaTHYHO ONHMCYIOTHCS BEIMYMHAMH, 110 3a3HAIOTH PO3pHB. Taki 00’€KTH 4acTo
BUHUKAIOTh B 3aJladaX, sKi BUKOPHCTOBYIOTh MHUCTAHIIIMHI METOAM 1, 30KpeMa, B 3aaadax
tomorpadii. Tori daxT, M0 HAa CHOTOMHINIHIA JIEHb HE ICHYE 3arajbHOi TEOpii OMHCIB BKa3aHHUX
SBUI Ta TPOLECIB, TOBOPUTH INPO AaKTYaJIbHICTh CTBOPEHHS Teopili HaOIMKEHHS pPO3PUBHUX
(GyHKIIH pO3pUBHUMH KOHCTPYKIIISIMU Ta pO3pOOKH METOJIIB BUSBIICHHS TOYOK a00 JIiHIH PO3PUBY
¢byHKLii, OCKITPKMA BKa3aHi SBUINA BiAIrpalOTh BEIMYE3HY POJIb B HKUTTI JtoACTBAa. B poboTi [1]
aBTOpaMH 3aIlpPOIIOHOBAHMM, OOTPYHTOBAHWH Ta IOCHIPKEHUM METOJ| BITHOBJICHHS DPO3PUBHOI
miHIAHOT (QyHKLIT OAHI€T 3MIHHOI Ta ajJrOpUTM BUSBIEHHS TOYOK ¢€-po3puBy. B maniif poGoti
MIPONOHYETHCSI MOJU(IKOBAaHWN aJTOPUTM BiJHOBIICHHS HENIHINHHOI po3puBHOI (GyHKUii oOHie€]
3MIHHOI.

Hexait 3anana ¢yskmist ogniei 3minnoi f (X) (He 000B’si3k0BO JiHiiHA) Ha iHTepBati [0;1]
3 MOXJIMBUMHU pPO3PHBAaMU IEPIIOro poay B Toykax X, K=1,n. 3agaHi By3am po3OUBalOTH
iatepBan [0;1] ma n—1 gactun. Tpeba moOyayBaTH Ta JOCIITATH METOM BiJTHOBJICHHS PO3PHBHOI
¢ynkuii f(X) Ta BUSBUTH TOYKH € - PO3PHBY.

MoaudikoBanuii anroput™M 0a3yeTbcsi Ha TMOHATTI PO3PUBHOTO ANMPOKCHUMAIIIHOTO
CIUIAiiHy Ta € -HemepepBHOCTI (DYHKIII].

bynemo Ha3uBatH pO3PUBHHUM IHTEPIOJAIIHHAM JIHIHHAM CIDITAHHOM Ha BIAPI3KYy
[X, X1, k=1,n~-1 pynxuito S(x) € C'[a,b], sfxa BU3HAYAETHCA HACTYITHUM YHHOM
S(X)=Cf — % ¢, 27X k=In-1, (1)

X = X X1 = Xy
ne C/, Ci.1» k=1n-1 — mapamerpu crutaitny S(X), 10 BU3HAYAIOTHCS y BUIIISAI OJHOCTOPOHHIX

rpanune C, = lim f(x), = lim f(x).

X—>Xg +0 X—>Xk+1—0
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Po3puBHUM ampoKcHMMamifiHUM JIIHIHHAM CIDTalHOM Ha BiApi3ky [X,, X ], K=1n-1

OymeMo Ha3uBaTh po3puBHY (yHKIi0, BusHaueHy Qopmynow (1), me koedimientn C,., C, .,
CIUTaiiHa 3HAaXOSATHCS METOJIOM HAaWMEHIIIUX KBaJIpaTiB B IHTETpaIbHil Ghopmi:

S (f () - S()?dt > min.

k=1

=

B pobGori HaBeaeHWil Ta mpoaHaNi30BaHUK MOAM(IKOBAHUN aNTrOPUTM HAOIMKEHHS
PO3PUBHOI HENMHIMHOT QYHKIIIT, SIKUI BUSBIISE M TOUKH € -PO3PUBY.

BHCHOBKH. ABTOpH BBaXXaIOTh MEPCIIEKTUBHUM PO3BUTOK TEOPil HAOIMIKEHHS pO3PHBHUX
¢yHKkuii OaraTb0X 3MIHHUX PO3PUBHUMH CIUIAfHaMH Ta TOOYAOBY MaTeMaTHYHUX MOjejen
PO3PUBHUX TPOIIECIB Ha OCHOBI PO3p0o0JIeHOi Teopii, OCKUIBKH, K BXKe Oyl0 3a3HAu€HO, 3ajadi
JOCIHIJKEHHSI TMPOIECIB, 10 MAalOTh PO3PUBH, BUHUKAIOTH JOCUTHh 4YacTo. HacTymHuM Kpokom
aBTOPH IJIAHYIOTh OOTPYHTYBAaTH METO]| BITHOBJICHHS PO3PUBHUX (DYHKIIiH 1BOX, BUKOPUCTOBYIOUH
po30uTTsA 0oO0nacTi BW3HAYeHHS (QYHKIII JBOX 3MIHHMX Ha MPSAMOKYTHI €JIEMEHTH, 3 METOI0
ONITHUMI3AIli] KITbKOCTI OOUHCIICHbD.

1. Ceprienko L.B. Teopis po3puBHUX cCIJaifHIB Ta ii 3acTOCYBaHHS B KOMII IOTEpHIN
tomorpadii: monorpadis / [.B.Ceprienko, B.K. 3amipaka, O.M.Jluteun, [O.1. Tlepmmuaa — K. :
Hayk. nymka, 2017. -314 ¢
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CONSOLIDATION COEFFICIENTS IDENTIFICATION OF SOLID-LIQUID
EXPRESSION FROM SOFT PLANT MATERIALS

Solid-liquid expression of biological materials is an important unit operation in the food,
chemical,energy and related industries, which is used for the extraction of vegetable oils,
dehydration of fibrous materials, dewatering of waste water sludge and so forth. During expression,
the porous layer formed by a whole grain or fragmentized material is subjected to compression in
industrial presses . Such compression can be carried out under constant or variable parameters. Raw
biological materials contain liquid filled cells, hydrated cell walls, micro-channels between cells
and intercellular spaces containing air, i.e. are a porous media with different types of pores and
channels [1].

In this paper we consider the sliced cellular particles containing liquid as a porous layer
subjected to unidimensional pressing. The liquid flows occurs inside the particles of intraparticle
space, outside the particles of extraparticle space and between these two spaces. The sliced particles
are rectangular parallelepipeds separated by the porous network. The layer of sliced particles is
considered as a double-porosity medium. The extraparticles network forms the first porosity with
low storage capacity and high hydraulic permeability. The sliced liquid containing particles form a
second porosity with high storage capacity and low hydraulic permeability. Flow occurs separately
through the two porosities and between them.

Numerical modeling and parameter identification based on the proposed direct and
conjugate problems are conducted. Figure 1 illustrates the process of convergence model curves
dimensionless liquid flow distribution at the outlet of the compressed water-containing particulate
layer on the measurement surface z = 0 to the observation curve for implementing stepwise
procedure of identification consolidation coefficients in extraparticle and intraparticle spaces, and
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