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Pazpaborka MaTeMaTH4YeCKOM MOJEJH CYLIKHU
ceMsiH aMapaHTa B amnmapare cO B3BellIeHHO-
3aKPY4Y€HHBIM CJI0eM

Development of mathematical model of drying
amaranth seeds in the machine with a balanced
twisted — layer

Peghepam. VlTencupuKanus nporeccoB CyIIKH SBISIETCS OCHOBHOM COBEPIICHCTBOBAHMS CYHIMIBHON TEXHUKH U TEXHOJOrHH. Paspa-
00TKa ¥ BHEAPEHUE B MPOMBILIICHHOCTh BEICOKOMHTEHCHBHBIX AMMAPaTOB C AKTHBHBIMH TMAPOIMHAMUYECKMMH PEKHUMaMH, 00€CIeunBaeT BO
MHOTHUX CJIy4asix 0oJiee BEICOKHE TEXHHKO-DKOHOMHYECKHE MoKa3aTeNy. [IpuMeHeHre anmnaparoB ¢ 3aKpy4YeHHBIM ITOTOKOM TETIOHOCUTEIIS ISt
MHTEHCH(HKALIUK POIIECCca CYIIKH TUCIIEPCHBIX MaTEPHAIIOB IIPEICTABIISCT, KAK TEOPETUUESCKUIT MHTEPEC, TAK U MPAKTUYECKYIO IIeHHOCTb. [1po-
LIECCHI TEIUIO- ¥ MacCOOOMEHA B CYIIMIIBHBIX allapaTax B 3HAUUTEIBHOI Mepe ONpe/IeIsIOTCs THAPOIMHAMUYECKO 00CTAaHOBKOM B €r0 BHYTPEH-
HeM 00beMe. YUHUTBIBAs CIIOKHOCTb FE€OMETPUH M CTPYKTYPBI MOJIsI CKOPOCTH BO B3BELIEHHO-3aKPYUEHHOM CJI0€, KOTOPOE B OOILEM ClTydae sBIIs-
€TCsl CYIIECTBEHHO TPEXMEPHBIM, HEOOXOIMMO JICKOMIIO3UPOBAThH THPOAMHAMHYECKYIO 3a/a4y Ha JBE CYIEPIO3HIHOHHbIC YacTh. V3 aHaimm3a
(hu3myecKoil KapTHHBI CIIETYET, YTO TPACKTOPUH JIMHUI TOKa 110 CBOMM OJIM3KH K CEMEHCTBY BUHTOBBIX KPUBBIX. Ha OCHOBE NpOBEICHHOr0 Teo-
PETHYECKOro aHaIn3a TeIIo- K MaccOOOMEHa Mpolecca CYIIKH CeMsIH aMapaHTa B alapare Co B3BEIICHHO-3aKPYUYeHHBIM CJIOEM aBTOPAMH pas-
paboTaHa ero MatemaTuueckas Mojielib. PaccMOTpeHa CTpyKTypa TeueHHsI POLIecca CYIIKH B MIOIEPEYHBIX CeYEeHUsIX anmnapara. Mozens 6a3upy-
ercst Ha (yH/IaMeHTaIbHBIX ypaBHeHUAX A.B. JIbikoBa, onuchIBaeT Temio- BIaronepeHoc B KalnmIsIpHOIIOPUCTBIX Cpe/iaX B JIMHEHHOM TEPMOJIH-
HAMHYECKOM NPUOIIMIKEHUH, YUUTBIBAsi KOHBEKTHBHBIN CIIOCOO MOBOAA TEIUIOTHI M Majible pa3Mepbl BBICYIIMBAEMBIX CeMsiH amapaHTa. [Tomy-
YEHHBIC YPaBHCHUS ONHCHIBAIOT IMHAMUYECKOE H3MEHEHHE TTOJICH TeMIIepaTyphl M BIAroCo/IepKaHust B YCIIOBHAX CONPSDKEHHOTO TEIIIOMacco0-
MeHa Ha rpaHuIe TBepjas (a3a — TeIUIOHOCHTENb. HalileHbl MaKpOKMHETHYECKHIE 3aKOHOMEPHOCTH TIpoliecca. Pe3ynbratel paboTsl OyayT 1mo-
JIE3HBI IIUPOKOMY KpPYT'y CIICHAINCTOB, 3aHUMAIOLIUXCS CYIIKOW CEMSIH aMapaHTa, a TakKe UL pacdeTa U MPOSKTHPOBAHUS COBPEMEHHBIX CY-
HIMIBHBIX YCTaHOBOK. Ha OCHOBaHMHM SKCHEPUMEHTAIIBHBIX JaHHBIX U UX CTATUCTHYECKOI 00pabOTKU ObLIa MoTydYeHa MaTeMaTHuecKasi MOJIeIb,
aJICKBaTHO OITHCHIBAIOLIAS MIPOLIECC CYIIKH CEMSIH aMapaHTa B allfapare ¢ 3aKpy4eHHBIM MOTOKOM TeruioHocuTesst. OnpeiesieH Xxapakrep u3mMe-
HEHMS KPUTEPUEB ONTHUMH3AIUH B 3aBUCUMOCTH OT BXOJHBIX (JaKTOPOB. Pe3ynbTaThl MaTeMaTHYeCKOH MOJENH OyyT OJIE3HbI LIUPOKOMY KPYTy
CIELUAIMCTOB, 3aHUMAIOIIMXCS CYLIKOI CEMsIH aMapaHTa, a TAkkKe JUIS pacdera U MPOSKTUPOBAHUS COBPEMEHHBIX CYLIMIbHBIX YCTAaHOBOK.

Summary. Intensification of drying is a major improvement of the drying equipment and technology. Development and implementation in
the industry of high-intensity devices with active hydrodynamic regimes, provides in many cases, higher technical and economic indicators. The
use of devices with twisted coolant flow to intensify the process of drying of dispersed materials is both theoretical interest and practical value. The
processes of heat and mass transfer in drying machines are largely determined by the hydrodynamic conditions in its internal volume. Given the
complexity of the geometry and structure of the velocity field in the balanced twisted-layer, which in general is essentially three-dimensional, it is
necessary to decompose the hydrodynamic problem into two parts superposition. From the analysis of the physical picture implies that the path of
the current lines of his close family helical curves. Based on the theoretical analysis of heat and mass transfer process of drying seeds of amaranth
in the office with a balanced twisted-layer authors developed a mathematical model of it. The structure of the flow of the drying process in the
cross-sections of the device. The model is based on the fundamental equations A.V. Lykov, describes a heat moisture transfer in capillary-porous
environments in a linear thermodynamic approach, given the method of convective heat supply and the small size of dried seeds of amaranth. These
equations describe the dynamic change in the fields of temperature and moisture content in a conjugated heat and mass transfer at the interface
solid phase - coolant. Found macrokinetic natural process. The results will be useful for a wide range of professionals involved in drying seeds of
amaranth, as well as for calculation and design of modern dryers. On the basis of experimental data and their statistical treatment has been received
a mathematical model that adequately describes the process of drying seeds of amaranth in the device with twisted coolant flow. The character of
changes in the optimization criteria, depending on the input factors. The results of the mathematical model will be useful a wide range of profes-
sionals involved in drying seeds of amaranth, as well as for calculation and design of modern dryers.

Kniouesvie cnosa: marematudeckas MoOeNb, CyLIKa, CEMEHAa aMapaHTa, CyIIMJIbHBINA anmnapar, B3BELICHHO-3aKPYYECHHBIH cIloi,
TEIIOHOCHUTE]Ib, TEIJI0-MacCOOOMEH.
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