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AHHOoTauus. V3noxeHbl pesynbraTbl NPOBEAEHHbIX MCCIEeA0BaHNN
npouecca oOXNaxaeH1st U TpaHCNOPTUPOBAHNUS MONHOXUPHOWN 3KCTPYAN-
poBaHHon com (M3C). Ha HUX okasbIBaloT BNUsiHWE criegytowme dakto-
pbl: rPaHyNOMETPUYECKNIA COCTaB M TEPMOANHAMUYECKNE XapaKTePUCTU-
KM NPOAyKTa, CKOPOCTb BUTAHUS YacTULL, HafEXHas CKOPOCTb TPaHCMop-
TUPOBaHWS, BMAXHOCTb, HaCbINHAs MIOTHOCTb, NPOW3BOAUTENLHOCTD
MIMHUW, PEXUM U YCIOBUS paboTbl, NapamMeTpbl Tpacchl NepemMeLLeHust
NpPOoAYyKTa, CKOPOCTb M TemrnepaTypa OXNaxaatoLlero Bosayxa, norepu
[aBreHusi B NHEBMAaTMYeckux arperatax. M3yuyeHne B3aMmocBsian Bbl-
LUeyKa3aHHbIX PaKTOPOB 1 BMSHME KaXKOOoro U3 HUX B OTAENbHOCTU Ha
NPOLIECCHI OXNaXAEHUSI U TPAHCMOPTUPOBaHWS NO3BONUNM ONpeaeniTb
paumoHarnbHble KOHCTPYKTVBHbIE Y TEXHOMOrMYeckre napameTpbl INHAN
KCTpyanpoBaHus coun. Ha nrxeHepHoMm dakynbsrete KypraHckon MCXA
coBmecTHO ¢ OO0 «HIMK «BEJIKOM» paspabotaHa, 3anaTeHTOBaHa,
M3roToBMEeHa 1 3anyLleHa B aKCcniyaTaumio nuHus npomssoacTaa M3C.
CocraBneHa nporpaMma 3KCrepuMeHTarnbHOro onpeaenieHus aKkcniy-
aTaUMOHHbIX NokasaTenen NMUHUM OXMaXAEHUs! U MHEBMOTPaHCMopTa
M3C. MpousBognTenbHOCTL ofHoro akcTpygepa — 1000 kr/vac. Mpo-
WN3BOACTBEHHBIMU WUCCMENOBaHUSIMU [0Ka3aHO, YTO NpU OBUXEHUM B
nHeBMOTpaHcnopTHow yctaHoske MN3C oxnaxpaercsa ¢ 120°C pgo 63°C
3a 2...3 cekyHabl. [danbHenwee oxnaxaeHue MOC ocyuwiecTensercs
B OXnaguTene LIaxTHOro Tuna, pa3paboTaHHOM WM U3rOTOBMEHHOM U3
HepxaBetolen nuwieson ctany mapku 12X18H10T Ha WHXeHepHOM
dakynetete KypraHckorn MCXA. Mcnonb3oBaHWe LWAXTHOrO OXNaguTenst
C YCTaHOBMEHHbIMU 3HAYEHUSIMU KOHCTPYKTUBHBIX U TEXHOMOMMYECKMX
napameTpoB MO3BOMSET MPU HOPMarnbHbIX aTMOCHEPHbIX YCMOBUSX
OXIaanTb MOMTHOXMPHYHO 3KCTPYAMPOBaHHYHO COto € Temnepatypbl 80°C
[0 TeMnepaTypbl, He NPEeBbILLAIOLLEN TeMMEPaTyPy OKpY>KatoLLen cpebl
Ha 10°C 3a 25...30 muHyT. OOO «HIK «BENKOM» npoussoguT non-
HOXVIPHYIO 3KCTPYAMPOBAHHYIO COH BbICOKOrO kadectBa. CocraBneHa
nporpamMmma 3KCMepUMEHTarNbHOTO OnpeaerneHnst 3KCniyaTaumoHHbIX
nokasarenev NMHUM OXnaxaeHns 1 nHeBmoTpaHcnopTa MN3C, koTopas
BKIIHOYAET METOAMKN ONpefeneHns: NroTHOCTU; rpaHyNoMeTPUYECKOro
cocTaBa NpPOAYKTa; CKOPOCTU BUTAHWSA YacTuL, Kaxaon dpakumu; yrna
€CTEeCTBEHHOr0 OTKOCA; TENIIOEMKOCTM; TEMSONPOBOAHOCTY; NUTaTENb-
HOWM LEHHOCTU, BIIUSHNS KOHCTPYKTUBHBIX W TEXHOMOrMYECKMX napame-
TPOB arperaTtoB NIMHUN Ha 3 HEKTUBHOCTL €€ paboTbl 1 kavecTtso MIAC.
C uenbto cHwkeHust notepb M3C, yHOCUMOW NMOTOKOM OXNaxKaatoLLero
BO37yXa, ONpefenuiv CKopoCTb BO3AyXa, MPU KOTOPOW HAa4YMHarCcs YHOC
Menbdanwmx vactuy MNMAC ¢ noBepxHOCTH cnosi. OnbITbl NPOBOAWIN C
NSITUKPATHON NOBTOPHOCTLIO. B pe3ynbraTe akcrnepMMeHTanbHbIX Uccre-
[OBaHUI yCTaHOBIEHO, YTO crnoi MAC, NpoHW3bIBaeMbI BOCXOAALLMM
MOTOKOM BO3[yXa, MOXET HAXOAUTLCS B ABYX KAYECTBEHHO pPasfnyHbIX
CTauMOHapHbIX COCTOSIHMSAX. Mpy CKOPOCTM NOTOKA BO3AyXa HUPKE HEKO-

TOPOWi KPUTUYECKOW BEMNMYMHBI YACTMLbI COM OCTAOTCS HEMOABUXHbI.
KnioueBble crnoBa: cos, 9KCTpyaANpOBaHuNe, oxnaxaeHve, NHeB-
MOTPAHCMOPT, 3KCMyaTauMoHHbIe NokasaTenu, Ka4yecTBo.

Abstract. The results of the conducted research of cooling and
transportation of full-fat extruded soybean (PES) are presented. They
are influenced by the following factors: particle size distribution and
thermodynamic characteristics of the product, particle speed, reliable
transportation speed, humidity, bulk density, line capacity, mode and
operating conditions, parameters of the product movement route, cool-
ing air speed and temperature, pressure losses in pneumatic units. The
study of interrelation of the above factors and the influence of each of
them separately on cooling and transportation processes allowed to
determine the rational design and technological parameters of soybean
extrusion line. At the engineering faculty of Kurgan SAA together with
“NPK BELKOM” Ltd. a PES production line was developed, patented,
manufactured and put into operation. The program of experimental de-
termination of operational indices of the PES cooling and pneumatic
transport line is drawn up. Productivity of one extruder is 1000 kg/h.
Industrial researches proved that PES is cooled from 120°C to 63°C in
2...3 seconds when moving in the pneumatic conveying unit. Further
PES cooling is carried out in a mine type chiller designed and manufac-
tured from 12X18H10T stainless food steel at the Engineering Depart-
ment of the Kurgan State Agricultural Academy. Use of the mine cooler
with the set values of structural and technological parameters allows to
cool the full-fat extruded soybean from the temperature of 80°C to the
temperature not exceeding the ambient temperature by 10°C for 25 ...
30 minutes under the normal atmospheric conditions. SPC “BELKOM”
LLC produces high quality full-fat extruded soybean. The program of
experimental determination of operational parameters of the PES cool-
ing and pneumatic transport line is compiled, which includes methods
of determination: density; particle size distribution composition of the
product; speed of each fraction’s rotation; angle of natural slope; heat
capacity; heat conductivity; nutritive value, influence of structural and
technological parameters of the line units on the efficiency of its opera-
tion and quality of PES. In order to reduce PES losses carried away by
the cooling air flow, the air speed was determined at which the smallest
PES particles were carried away from the layer surface. The experi-
ments were repeated five times. As a result of the experimental studies
it was established that the PES layer permeated by the upward air flow
can be in two qualitatively different stationary states. At air flow rates
below some critical value, soybean particles remain stationary.
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