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NPUMEHEHUE UHOPAKPACHOI'O U3JTYYEHWA MPU CYLUKE CEMAH JIbHA

APPLICATION OF INFRARED RADIATION IN LINSEED DRYING
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PaccMoTpeHbl BONPOCHI TEXHOMOMMYECKOro npoLecca
CyWKM cemsH nbHa. OnpegeneHbl OCHOBHble Npobnembl,
BO3HMKalOLWMeE B npoLecce CyLku cemsH. Cdopmynmposa-
Hbl Lienb 1 3agayu uccneposaHus. OnpegeneHsl 06bEKT U
MeToabl uccnenoBaHus. [poBedeHsl MccnefoBaHWs no
HaX0XAEHWMIO BNAXHOCTHBIX XapaKTEPUCTUK UCCreLyemMoro
npoaykTa. lMonyyeH rpaduk KUHETUKA CYLLIKWM CEMSIH MbHa,
KOTOpbIA NO3BONSET ONPEAenuTb KPUTUYECKUE TOUKM Npo-
Lecca. OnpeaeneHa HavanbHash BNaXHOCTb CEMSIH NbHa —
75%. TMocne npoBefeHns npoLecca CyLwku Bbina ycTaHoB-
NeHa BNaXHOCTb Cyxoro npoaykta — 7%, 4To COOTBETCTBY-
eT TpebosaHuam FOCTa gns cemsiH nbHa. OnpegeneHo
BpeMs CyLLKM NpogykTa, kotopoe coctasuno 14 u. Mpose-
O€Hbl WUCCrefoBaHUs M0 HAXOXOEHMIO CNEKTparbHbIX Xa-
pakTepucTuK npoaykta. C MOMOLLbI crneuumansHoro npu-
Bopa crnekTpomeTpa MonyyeH rpadmk ChnekTparnbHOM Xxa-
PaKTepUCTUKM CeMsiH NbHa. Ha aaHHoM rpadovke onpege-
NeHbl TOYKU IKCTPEMyMa, KOTopble HaxoasTes B paboyem
AvanasoHe [WH BOMH MIEHOYHOrO 3MEeKTpoHarpeBsatens,
koTopbin coctanseT 8-10 mkm. OnpepgeneHa Temnepary-
pa B 3KCTPEMyMe, KOTOpbIA Haxoautcs B paboyem guana-
30He uanyyatens. [inuHa BONMHbI B AaHHOW TOYKE COCTaB-
nsiet 8580 Hm. Mo 3akoHy cmelleHus BuHa gaHHas anuHa
BOMHbI cooTBeTCTBYET 65°C. B X04€ MccnenosaHus bbina
paspaboTaHa  CylMnbHas — yCTaHOBKA  TPaHCMOPTHO-
KackagHOro tvna, coctosiwas u3 7 apycos. Kaxasin spyc
OCHaLLeH MNEeHOYHbIMW 3NeKTpoHarpeBaTensMm U TpaHc-
MOPTEPHON NEHTOW, Ha KOTOPOW pacrnonaraeTcst NPOAYKT.
JaTumkn TemMnepatypbl NO3BOMSKOT KOHTPONMPOBATL TEM-
nepaTypy Ha BCEM MPOTSKEHUM MPOLIECCA CYLUKM CEMSH.
MpoBefeHbl OMbIThbl NO CyLUKe CEMSH fbHA Ha paspaboTaH-
Hol yctaHoBke. OnpeneneHsl 3HeprosaTpaThbl npouecca
CYLUKW NbHa, koTopble cocTaBunm 19,6 KBT*J/kr.

Keywords: drying, linseeds, installation, moisture con-
tent, temperature, IR-radiation, technology, import substitu-
tion, experiment, spectral characteristics.

The issues of the technological process of linseed dry-
ing are discussed. The main problems arising in the pro-
cess of seed drying are identified. The research goal and
objectives are formulated. The research target and meth-
ods are determined. The studies were conducted to find
the moisture characteristics of the product under study. A
graph of the kinetics of linseed drying was obtained which
allowed determining the critical points of the process. The
initial moisture content of linseeds was determined which
was equal to 75%. Also, after drying, the moisture content
of the dry product was determined which was equal to 7%
and met the requirements of the GOST (standard) for lin-
seeds. The drying time of the product was determined
which was 14 hours. The spectral characteristics of the
product were found. A graph of the spectral characteristics
of linseeds was obtained using a special spectrometer de-
vice. In this graph, the extremum points were determined
which were in the operating wavelength range of the film
electric heater amounting to 8-10 um. The temperature
was determined at an extreme that was in the operating
range of the radiator. The wavelength at this point was
equal to 8580 nm. According to the Wien’s displacement
law, this wavelength corresponded to 65°C. A drying plant
of the transport cascade type was developed. The installa-
tion consists of 7 tiers. Each tier is equipped with electric
film heaters and a conveyor belt where the product is lo-
cated. Temperature sensors allow controlling the tempera-
ture throughout the seed drying process. Experiments on
linseed drying were carried out on the developed installa-
tion. The energy consumption of the linseed drying was
determined which amounted to 19.6 kW*h kg.
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BeeneHue
B nocnenHue rogpl Halla cTpaHa CTOMKHynach ¢
CaHKUMOHHBIM [aBfIEHWEM, KOTOPOe OKa3blBaeT
BNWSIHWE Ha BCE Chepbl IKOHOMUKU. ArponpoMbILL-

NEHHbIN KOMMNEKC He cTtan wuckntoyeHuem. Oco-
OeHHO OCTPO CTOMT BOMPOC O TEXHOMOrNYECKOM
OCHalLeHun. Psg komnaHuin ywnu ¢ pbliHKa, a 06-
CNyXX1BaHWe U MOKynKka HOBOW TEXHWKWM HE NO3BO-
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NS0T OTEYECTBEHHBIM MPOM3BOAUTENSAM KOHKYpU-
poBaTb C AeleBbiM 3apybexHbiM cbipbeM. Oco-
DeHHO aKTyanbHbIMM CTanW BOMPOCHI CO34aHUS
OTEYECTBEHHbIX TEXHOMOMMA, MO3BOMAOLLMX NONY-
YUTb BbICOKOKAYECTBEHHBIN MPOAYKT, KOHKYpUpPYo-

Poccwusa
KasaxctaH
KaHapa 345,7

Kutai

Ll 111,0
Sdpronma
DdpaHymna

YKpauHa . 42,2
AdpraHucTaH . 32,2

Henan I 12,8

Wuin ¢ 3apybexHbiMn aHanoramu. Poccusa senseT-
CA NuAepoM No NPOW3BOACTBY CEMSH fbHa C
Bonbwum otpsisom [1]. Ha gonto Poccun u Kasax-
CTaHa npuxoautcs 56% BanoBoro cbopa BO BCEM
mupe (puc. 1).

775,6

Puc. 1. CmpaHbI-nudepbi no npouzgodcmey CeMsH ibHa, MbIC. M

Cylka CeMsiH SBNSAETCS OQHUM U3 BaXHEMLUMX
9TanoB B MPOW3BOACTBE FOTOBOW MPOAYKUMM, YTO
NO3BONAET CHU3UTb BMAXHOCTb CEMSIH, TEM CaMbIM
YBEINUYNTb CPOK FOLHOCTM MPOAYKTA M COKPaTWUTb
3aTpaTtbl Ha XpaHeHue W noructuky. OpHuMK U3
rnaBHbIX 3adady npu paspaboTke CylMnbHON ycTa-
HOBKW SBNSETCH obecneyeHne BbICOKOTO KayecTBa
KOHEYHOWM MPOAYKUMM, @ TaKKe CHWKEHWE 3HEpro-
3atpart ans npeanpuatus [2]. CHuxeHue aHeprosa-
TpaT BO3MOXHO NMPW MakCyMasnbHOM KOHLEHTpaLum
SHeprM Ha NpoJyKTe, YTO BO3MOXHO AOCTUYbL NpU
HM3KUX TemnepaTypax npouecca CyLKu, a Takke
HebonbLwoM 06beme paboyert 30HbI YCTaHOBKM [3].

VHpakpacHas cywka $BRSeTcs OAHUM U3
Hanbonee NepcnekTUBHbIX HanpaBMeHnin pa3BuTHS,
MOCKOSbKY MO3BOMSIET NMPOBOAMTL MPOLECC CYLLKN
NpU HU3KUX TemnepaTtypax, C CoxpaHeHuem 60nb-
LLIOro KONMU4eCcTBa NornesHbIx BeLlecTsa [4].

Ha cerogHsilLHWMA OeHb HEOOCTAaTOMHO MOJSHO
W3y4yeH BOMPOC CYLUKM TepMONabuibHOTO Chipbs.
OfHUM 13 HanpaBneHUd U3YYEHNS MOXHO CyYUTaTb
pa3paboTKy CyLMbHbIX YCTAHOBOK C MPUMEHEHM-
€M VHMPaKPaCcHOro U3My4YeHus.

Llenb nccnegosanns 3aknoyaeTcs B paspabot-
Ke TexHonoruu, nossonstowen obecneuntb npo-
LiecC CYLLKW CEMSH JlbHa C COXpaHEHWeM NONe3HbIX
CBOMCTB MPOLYKTa, COXpaHsst 3HeproadekTns-
HOCTb.

3agauu vccneaoBaHus:

1) onpegenuTb BpeMsi CYLIKM, HayvanbHy W
KOHEYHYH BMaXHOCTb CEMSH JbHa;

2) nNpOBECTU UCCNEeLOBaHMs MO HaXOXAEHMIO
CNEeKTPanbHbIX XapakTEPUCTUK CEMSH NbHa;

3) MPOBECTM 3KCMEPUMEHT C UCMONb30BAHNEM
CYLUMNBHON YCTaHOBKM;

4) cpenatb BblBOA 00 3(h(HEKTUBHOCTM Npea-
NOXXEHHOW TexHonormm/

O6beKkTbl U MeTOAbI

CyLuKka SBNSEeTCS OQHUM W3 TMaBHbIX U CIIOXHbIX
9TarnoB MPOW3BOACTBA [OTOBOW MPOAYKLMMW, YTO
NO3BONSET YBENMYNTL CPOK FOAHOCTU ceMsiH. [pu
9TOM CyLUKa 3HAYMTENbHO COKpaLLaeT 3aTpaTbl Ha
XpaHeHuWe 1 TPaHCMOPTUPOBKY [5].

ViccnepoBaHus NpoBOAMNNCE C NMPUMEHEHWEM
cneuuansbHoro  obopyaoBaHus: BaroaHannu3aTop
oneuc-2C n cnektpometp ®CM 2201. KoHTponb
npovecca CyLKy OCYLLECTBANCA C NOMOLLbIO AaT-
YWKOB BMaXHOCTU U TemnepaTtypbl W BOCbMUKA-
HanbHOrO  M3mepuTens-koHTponnepa  OBEH
TPM-138.

JKcnepuMMeHTanbHas 4acTb

WccnegoBaHue Havamnocb € YCTaHOBIEHMS
BMAXHOCTK CeMsH nbHa. C NOMOLLbIO BnaroaHanu-
3atopa yaanochb OnpesenuTb U3MEHEHUE BRaXHO-
CTU B X0A€ npouecca cywwku. Takke 6bino onpeae-
NIEHO BpeEMS CyLIKM, KOTOpoe coctaBuno 12
(puc. 2). HayanbHas BNaxHOCTb CEMSIH COCTaBUNa
75%, KoHe4Has — 7%, YTO COOTBETCTBYET TpeboBa-
Husm FOCT 10582-76 «CemeHa NbHa MacnMyHoro.
[pOMBILLIEHHOE ChIpbe. TeXHUYECKUe YCnoBus.
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Puc. 2. Kpueasi enaXxHocmu ceMsiH JibHa

[ins onTumanbHOro npouecca Cywku ¢ npume-
HEHMEM WHPAKPACHOrO U3Ny4YeHns Heobxoammo
COrnacoBaTtb CrekTpanbHyl XapakTepUCTUKY MC-
cneayemoro npogykTa u OnTUYeckue CBOWCTBA M3-
nyyatens [6]. B kayectBe u3nyyatens ucnonb3y-
l0TCS MIIEHOYHbIE 3NeKTpoHarpesaTenu, paspabo-
TaHHbIE W 3anaTeHTOBaHHble Ha kadedpe «AHep-
roobecrneyeHne W aBTOMAaTU3aLUMS TEXHOMOMMYe-
CKuX npoueccos» KxHo-Ypanbckoro AY. C no-
MOLLbIO  CreKTpomeTpa Obinu  MomnyyeHsl crnek-
TpanbHblE XapaKTEPUCTUKW, KOTOpble MO3BOMMAM
onpeaenuTb ONTUManbHy0 TemMnepaTypy, COOTBeT-
CTBYIOLLYIO 3KCTpeMyMy (pyHKuuM B paboyem aua-
na3oHe Harpesatens — 8-10 mkm (puc. 3).

[nvHa BOMHbI B TOYKE aKCTpeMyMa pasHa 8580,
yTO cooTBeTCTBYET 65°C MO 3aKOHy CMeLLeHns Bu-
Ha.

[ina npoBeaeHus UccnegoBaHuin No Cyluke ce-
MSIH NbHa Obina paspaboTaHa CylurnbHas yCTaHoB-
KW TPaHCNOPTEPHO-KAaCKagHOro TUNa, COCTosALas U3

7 sapycoB. Kaxgplh Spyc OCHALlEH NNEHOYHbIM
9NeKTpoHarpeBaTeneM 1 gatynkami Temnepartypbl
ANs KOHTponst npouecca cywku (puc. 4) [7]. Mpo-
QYKT pacronaraeTcs Ha TPaHCNOPTEPHON NEHTe, !
Npu nepexofe C OAHOMo spyca Ha ApYrow npomcxo-
[UT NepeMeLLnBaHne CeMSH U NPOLYKT OCTbIBAeT,
4TO NO3BONSET MOMYYUTb CyXON MPOAYKT BbICOKOrO
KayecTBa C COXpaHEHNEM BCEX MOSE3HbIX BELLECTB.

Vcxogs 13 nonyyeHHbIX faHHbIX O TeMnepaType
W BPEMEHW mpouecca Ha CyLIUIbHOM YCTaHOBKE
YCTaHOBMEHbI COOTBETCTBYIOLME NapameTpbl AN
npoBefeHns akcnepuMeHTa. C NOMOLLBK AATYMKOB
W KOHTponnepa 6bina ycTaHOBMEHa Temnepatypa
65°C, koTopasi noaaepxvBanacb Ha BCEM MNpOTS-
XEHUM AKCnepuMeHTa. poLEecC CyLLKW 3aKOHYMNCS
cnycts 18 4, KOHeYHas BnaxHocTb coctasuna 7%.
MoTpebnsemas aHeprus Ha eauHuLY Coipbst — 19,6
kBT*u/kr, B TO Bpemsi kak y Gnmxamwero aHanora
AaHHbIN nokasaTenb paseH 35,5 KBT*u/kr.

CnekTpanbHana XxapakTepucThka. JleH

Mponyckarue, %

10000 8380

AOnvHa BOomnHbBl, HM

Puc. 3. CnekmpanbHas xapakmepucmuka CeMsiH JibHa
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BbiBoAbI

B pesynbTate aKkcnepumeHTa Obin  nonydyeH
NPOAYKT BNAXHOCTbIO 7%. QHeprosaTpaThbl NpoLec-
ca NoNyYUINUCh HUXE, YEM Y BrIMKANLLNX KOHKYPEH-
TOB. TEXHOMOrMs nokasana ceBOK 3hPEKTUBHOCTb.
[anbHenwume wccnegoBaHns OygyT HanmpasneHbl
Ha CO3JaHWe MPOMbILLNEHHOro obpasua Cywusb-
HOW YCTaHOBKM.

Bpewms npouecca cywwku coctasuno 14 u, Ko-
HeYHast BIAXHOCTb MPOAYKTa HaXoauTcs B npege-
nax 7-8%.

[MonyyeHbl cnekTpanbHble XapaKTepucTuku ce-
MSH NbHa. [nWMHa BOMHbI B KPUTUYECKUM TOYKe
8580 Hm. Temnepatypa cyLkn 65°C.

PaspaboTtaHHasi TEXHOMOrMS MO3BONSIET NPOBO-
OUTb MPOLECC CYLUKM CEMSH flbHA MpWU MEHbLUKX
SHeprosaTpartax.
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