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OF CAPILLARY MOISTURE EXCHANGE MECHANISM
DURING THE FORMATION WHEN FORMING OF GRANULES IN INSTANT DRINKS

Popov A.M., Donya D.V.,, Tikhonov N.V., Berezina 1.Y., Mikhaylova I.A., Makkoveev M.A.

FSBEI HVE Kemerovo Institute of Food Science and Technology,
(47 Stroiteley Boulevard, 650056 Kemerovo, Russia), e-mail: office@kemtipp.ru

Research of kinetics and the mechanism of capillary moisture exchange in the condensed layer of a disperse material
of a granulation balling stage are stated. In actual practice the self-productive moisture exchange speed is small, and the
influence of particles layer density of a disperse material on the speed of capillary movement of water in the course of
impregnation is very essential. In fact, the speed is bigger in the thinnest layers, i.e. it is necessary to create density fluctuations
in a clotted material at the early stages of impregnation for its intensification. Density fluctuations are characterized by critical
conditions of these dispersions as well as and by the lowest by the highest capillary moisture exchange speed.
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B nanHO# paboTe paccMaTpUBaeTCs ONTHMHU3ANNS TAOIUIHOTO METO/A JUIsl BBIYUCICHHS 3HAYCHHS TIOKa3aTelb-
HOM (yHKIMH. [T1aBHBINA HEOCTATOK TAOIMYHOTO METO/A 3aKII0YaeTCsl B TOM, YTO Ha MPaKTHKe 00beM HH(opMalmy,
KOTOPHIIT HEOOXOMMMO XPAaHUTh B TaOJIMIIE, OKA3bIBACTCS UPE3MEPHO OOJIBIINM, UTO BIEUET BHICOKHE aIllapaTHBIC 3a-
tpartbl. [IpeasioxkeH criocod pa30OueHus ABOMYHOTO MPEJICTABICHUS ApI'yMEHTA, TI03BOJISAIONIMIT CBECTH 3314y K YTCHH-
SIM M3 HECKOJBKHX MaJICHBKHX TaOMIUII, COZlepKaluX 1Mo 4 cTpoku. [IpennoskeHHbIH MeTo TOAPOOHO PpacCMOTPEH Ha
HpHUMepe BBIUMCIICHUS 3HA4eHNs SKCroHeHInanbHol QyHnkiuu. Ha npumepe TIJIMC cepun Stratix 11T pupmbr Asnbrepa
TIPOBE/ICHO CPAaBHEHHE MIPEUIOKEHHOTO MeTo/a U anroputMa, BerpoeHHoro B CAITP Quartus 11 ¢upmer Ansrepa. [Ipn
OTPaHMYCHHOM JUAIa30HEe N3MEHEHUs apryMeHTa PaCCMOTPEHHBIN aIrOpUTM 00a/laeT SBHBIM IPEHMYIIECTBOM KaK
110 3arparam armmaparHsix pecypcos [TJIMC, Tak u mo ObICTpoeHCTBHIO.
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In this article, we have considered the optimization of the tabular method for the computation of the values of the
exponential function. The main drawback of tabular method lies in the fact that, in practice, the amount of information
that must be stored in the table is too large, which implies high hardware costs. The proposed method consists in
splitting of the binary representation of the argument, which allows to reduce the problem to the readings of several
small tables, that contain 4 lines. The proposed method considered in detail by the example of calculation of the value
of the exponential function. We have carried out a comparison of the proposed method and algorithm, built-in in the
CAD Altera Quartus II, on the FPGA Altera Stratix III. With the limited range of changes of the argument, the proposed
algorithm has a clear advantage, as the cost of hardware resources of the FPGA, and so on speed.
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Bo MHOTHX 007ACTSIX COBPEMEHHON TEXHHKH IIPU MPOSKTUPOBAHNH MAIIHMH U alllapaToB BO3HUKAET HEOOXOIH-
MOCTb UMETh HH(POPMALHIO O MPOIeccax TEeINIO0OMEHa Yepe3 COCTaBHbIC CHCTEMbI M HHCTPYMEHTApHHU MO TepMOpe-
TYIUpOBaHMIO. B 1aHHOI! cTaThe MpencTaBIeHbl pe3yabTaThl SKCIIEPUMEHTANBHBIX HCCIEIOBAHUN O (JOPMUPOBAHUIO
KOHTAKTHOI'O TEPMOCOIPOTHUBIICHUS YePE3 COCIMHEHUSI U3 PA3HOPOJHBIX METAUIOB ¢ MAJIOTCILIONPOBOIHBIMY 3aI101-
HUTEISIMHY, (PyHKIIMOHUPYIOIIMMHI B PEXHUME MalbIX YCHIMH NMPHXKMAMA. YCTAHOBIEHO, YTO Hambonee 3(pdeKTuBHbI-
MU KaK TEIJIOU30JITOPBI IPEACTABIAIOTCS 3al0IHUTEN U3 MeTaNIMuecKuX ceTok. Mcnonb3oBaHueM B kauecTBe 3a-
TIOJTHUTENEH METAUIMUECKUX CETOK MOXKHO TTOBBICUTH KOHTAKTHOE TEPMOCOIPOTHUBICHNE B 30HE pa3/ena Ha HOPAIOK
10 CPAaBHEHUIO C KOHTAKTHOM IIapOoH IpU HEMOCPEICTBEHHOM KaCaHUU IOBEPXHOCTEH. DKCIIEPUMEHTAIBHO [I0KAa3aHO
BJIMSTHHE TEMIIEPaTyphl M yCHIIMH MpPIDKHIMa Ha TEPMOCONPOTHBIIEHHE B 30HE paszena. [lepexom x Oe3pasmepHOMY
TEPMOCOIPOTUBJICHUIO 103BOJISIET I0JIy4YaTh JJaHHbIE 10 ONTUMAIbHOMY COYETaHUIO OCHOBHOI'O METaJlla KOHTAaKTHOMH
Tapsl ¥ MaTepuasa 3amoTHUTENs.
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