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MaTtemaTruueckoe MOAC/IUPOBAHHUEC TCUCHUSA HEHBIOTOHOBCKOM
AKHJAKOCTH B KaHAJIC IKCTpPpyACpa € YY€TOM OTKHMA

MepetykoB 3.A., Komeoii E.IT.

Maiikonckuii rocyJapcTBEHHBIN TEXHOJIOTUYECKUN YHUBEPCUTET,
Ky0Ganckuii rocy1apcTBEHHBIN TEXHOJIOTUYECKUH YHUBEPCUTET

Texnonoeus npoussoocmea pocpamuonozo konyenmpama (pacmumenbHoco
NeYumuta), 3aKI04aemcs 6 NpSIMOol SKCMPAKYUOHHOU OYUCHIIKE PACHUMETbHbIX
Pocghonunuoos, nonyuennvix npu nepepabomre cemsn nooconrneurnuxa [1]. B ceszu ¢
pazpabomkoll  3KCMPY3UOHHOU azlomepayuu Ol OM2OHKU pAacmeopumens U3
Gochamuonoeo KoHYyeHmpama, HACLIWEHHO2O NOCAe IKCMPAKYUOHHOU OYUCHIKU
ayemonom [ 2], 8binonneno mooenuposarie meueHus HeHbIOMOHOBCKOU HCUOKOCTIU 8
kananax skcmpyoepa. Kax pacmeopumens npumensemcsa ayemon no I OCT 2768-84,
copm  evicuuli. B pabome  mpedcmaeneno  amanumuueckoe — peuteHue
oughgepenyuanvHvix YpasHeHull ONUCHIBAIOWUX OCE80l NOMOK HEHbIOMOHOBCKOU

AHCUOKOCMIU 8 KAHANEe 8AJIA OOHOUIHEKOBO2O 3Kcmpydepa COBMEUEHHO2O C OMIAHCUMOM.

KmtoueBble clloBa. HEHLTOHOBCKAs )KUJKOCTh, OIHOIIHEKOBBIM IKCTPYAECp,
OTXXHUM.

OceBoli TTOTOK HEHBIOTOHOBCKOW JKMIKOCTH B KaHajle Baja OJHOIITHEKOBOTO
OKCTpyJiepa OMUCHIBAETCS (OPMYJIOH, MPUHATON B TEOPUM IKCTpyaupoBaHus [3],
KOTOpasi C Y4eTOM OCOOEHHOCTeH Mpolecca 3KCTPYJIUPOBAHUS COBMEIIEHHOIO C

OT)KUMOM CIelU(pUIHOr0 MaTepuaa BKIIIOYAaeT KOPPEKTUPYIOIIUE mapamerphl Ky u
kz:
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BuTtKa; D - nuamerp 3eepa, m; H - rmybuna Butka, M; W - mmpuHa BHUTKa
(uepes mar S, W = S c08), m; O = arctg SAD) - yron HakiioHa HUTKH BUTKA,
paauaH; N - CKOpOCTh BpallleHHUs IITHEKOBOTO Bajia, l/c; N - mokasaresb cTENEHHOTO
3aKOHa B ypaBHEHMHM TeUYeHWsS HEHBIOTOHOBCKON kuakocth (Marepuana);
M — BSI3KOCTh HEHBIOTOHOBCKOM >kuaKocTH, [1aC; P - naBnenue, BpI3BaHHOE BajoM,
[Ta; X - paccTosiHue BJI0JIb IITHEKOBOT'O KaHala, M.
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Ilotox oTxuMaemoit JKUAKOCTH Ha JJIEMCHTApHOM Y4YaCTKE OJINHBI dX

HaIpaBIIEHHBIN HApYKy MOXKeT OBITh IIPEJICTABICH ypaBHEHUEM (QUIIbTPaLIUN:
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Os - yAeTbHOE COINpPOTHBICHHE (MIBTPALNH; [ - BSI3KOCTh Macia M Mg - Macca
TBepAbIX B KaHaJle ITHEKa Ha eAMHUILY IUIOLIaau 3eepa. HmKHUI MHIEKC S OTHOCHUTCS
K TBepoii daze u | - x xxuaKoit daze.

N3 marepuanbHoro 0anxaHca Ha 3JIeMEHTAPHOM y4acTKe KaHalla dKCTpyiepa:
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rae P - IOTHOCTh (MHIEKCHI C - TBepbIi MaTtepual; | - )KuIKoCTh).
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Cucrema ypaBHenuidd (1) m (6) MOXKeT HCIONB30BAThCS, UYTOOBI OILEHUTH

MPOU3BOAUTENLHOCTh M CKOPOCTh OT)KHMAa JKHUIKOM (ha3bl, €ClIM pa3BUBAIOIIEECS
JaBlIeHUE B SKCTPYJIepe U3BECTHO.

Cuctema ypaBuenwuit (1) u (6) MmoxxeT ObITh MpeoOpa3zoBaHa K BUAY (MHIEKC MPH
Q omyckaeTcs):
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Huterpupyem, n3meHsis npeaesibl HHTerpupoBanus mo Q, ycTpaHseMm 3HaK «-»
1 3ameHsieM (Qp B cooTBeTcTBUU ¢ ypaBHeHHeM (1) Ha A) 1 nosydaem:

Q= A—BEEPK o E“N% x - L)ﬂ (21)

[Tony4yeHHOE ypaBHEHHWE SIBISICTCS aAHAJTUTUYECKAM peIIeHHeM HCXOTHBIX
mudepeHnmanbHbiX ypaBHenuit (1) u (6) u crpaBeIBO B Tipeenax BCel JIMHBI
KaHalla ¢ HeM3MEHHOM reoMeTpreii OTHOITHEKOBOTO IKCTPYAepa.
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M athematical modeling of non-Newtonian fluid flow in an
extruder channel, extraction included
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Phosphatide concentrate (vegetable lecithin) processing consists in direct
extraction of vegetable phospholipids produced by sun flower seeds processing.
When extrusion agglomeration was developed to remove solvent from phosphatide
concentrate saturated with acetone after extraction refining, the flow of non-
Newtonian fluid in extruder channels was modeled, high grade acetone (GOST 2768-
84) being used as a solvent. The paper presents analytical solution of differential
equations that describe the axial flow of non-Newtonian fluid in the channel of single
screw extruder combined with extractor.

Keywords: non-Newtonian fluid, single screw extmjdxtractor.



