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OCOBEHHOCTU TEXHOJIOTMYECKOT O MPOLIECCA CYLLUKN
3EPHA

FEATURES OF THE TECHNOLOGICAL PROCESS OF GRAIN
DRYING

ABTOpPbI: OnanéHoB AHApPeN ONEroBuY (Tynbckuii rocyAapCTBEHHbI Nefarornyeckuii yHnBepcuTeT UM,
J1.H.Tonctoro)

AHHOTaUWA: B faHHOW CTaTbe NMpeacTaB/ieHbl 0COOEHHOCTN TEXHOJIOMMYECKOro NpoLecca CyLUKn
3epHa. Takxe bbin faH KpaTKU MaTeMaTUYeCKUM aHasn3 Macchl rnpocyLeHHoro
3epHa B J1aHOBbIX TOHHaX AJ151 BCeX TUMOB CyLUNIIOK. A Takxe Oblin yKa3aHsbl
arpotexHuyeckme TpeboBaHus.

Knw4eBble  Cyuwka, 3epHo, cnocob, BAaXHOCTb, XpaHeHMe.
CJI0Ba:

Annotation: This article presents the features of the technological process of grain drying. A
brief mathematical analysis of the mass of dried grain in planned tons for all types
of dryers was also given. Agrotechnical requirements were also indicated.

Keywords: Drying, grain, method, humidity, storage.

CyLuKa BNlaXKHbIX MaTepuanoB 6a3mpyeTcs Ha ABYX OCHOBHbIX NMPUHLMUNAX: YAaNEHNN
BNaru M3 Matepuana B BUAE XUAKOCTW U NYyTEM NMpeBpaLLeHNs XXUIKOCTX B nap.

MepBbIn NpUHUMUN 06€3BOXMBAHWA MOY4YM BOMJIOWEHNE B MEXAaHNYECKOM
(npeccoBaHune, LEHTPUGYrMpoBaHNE) N COPOLMOHHOM (CMeLlMBaHKE C BJIAronoraoLatowmnmMm
BellecTBaMm) cnocobax CyLIKM.

BTopon npuHumnn o6e3B0XXMBaHMA CBA3aH C MOABOLAOM TEMJOThl K MaTepuany ans
ncnapeHnsa Bnarun. B 3aBncnmocTu ot cnocoba nepenayn Tena0Thl Pa3iMyatoT:
KOHBEKTUBHbIN, KOHOYKTUBHbIN, paAnaLWNOHHbIA, SNEKTPUYECKUIN, MONEKYIAPHbIA CNOCObbI
TEena0BOMN CYLUKW.

MexaHnyecknii cnocob uenecoobpasHo NPMMEHATb TOLKO NpY yaaneHun ceoboaHowm
BNArn: NpeccoBaHme NCNosb3ylT NPy BblAENEHNN COKOB M3 NJIOLOB U Arof, a
LEeHTpudyrnposaHmne - Npu CyLlKe ApeBecuHbl, 3epHa (HAMOYEHHOr0 OXXAEM, Noc/e
BJIaXKHOr0 obe33apakmBaHns, COPTMPOBAHMSA MO YAEbHOMY BECY B XXUOKOCTH).

CopbumOHHbIN cnocob NpuMeHsT nNpy 06e3BOXXMBAHUN MAaTEPUasioB, HE NEPEHOCALLNX
CYLUKM UK TEePAIOLWMX LeHHble CBONCTBa NPU HarpeBaHUn (cemeHa aconu, coum, ropoxa,
BUKW 1 Ap., KOTOPbIE HA4YNHAIOT TPECKaTbCA YXXe Npu Harpese Ao 27°). Npu 3ToM CEMEHHON
MaTepuan CMeLWnBatT C BAaronornotTuTeneM (Cuamkarenem, onuakamm n ap.),
BblOMpaeMbIM C y4eTOM Nerkoro nocsieayowero oTAeeHns ero oT BblCyLLEHHOM0
MaTepuana, unm c 6onee Cyxum matepuasiom (Tom xe Uam gpyron KysabTypbl).

CyliKa He TpebyeT pacxoda TensoThl, HO MPOTEKAET 04YEHb MEAJIEHHO U TpebyeT
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BblaesnieHna n pereHepauuni BJiaronorJiotTuTens.

KOHBEKTUBHBIA Cnocob 0CHOBaH Ha nepeaaye TeNoThl, HE0bXoaMMON ANa Harpesa
MaTepuana u NCNapeHnst U3 Hero Biaru, KOHBEKL el OT ABUXYLLErocs ra3oobpasHoro
TenNoHOCUTENs (HarpeToro Bo3ayxa UM ero CMech C TOMoYHbIMK raszamu). TensoHOCUTENb
TaK)Xe MOr/IoWaeT 1 YHOCUT UCMAPEHHYI0 U3 MaTepuasa Bnary.

KoHAYKTUBHBIN cNocob npeanonaraeT HeNnocpeaCTBEHHbI KOHTAKT MaTepuaa ¢
HarpeTon NOBEPXHOCTbIO U Nepefayvy TernaoTbl MyTeM KOHAYKLMMN (TensIonpoBOAHOCTH).
Mpouecc cBsA3aH ¢ 6onbLWNM PacxofoM TOMJIMBA, UMEET HU3KYIO CKOPOCTb U He
obecneymBaeT He06XOAMMOro Ka4ecTBa 1U3-3a HEPABHOMEPHOr0 Harpesa MaTepuana.

PagmaumoHHbIA CNocob xapakTepnsyeTca NOABOLOM TEMJIOThl K MaTepuany B Buae
NYYUCTOWN SHEPrUn: CONHEYHbIX JIy4eln Npu eCTeCTBEHHOM U MHPAKPACHbLIX JyYen npu
NCKYCCTBEHHON cyLlwKe. [TpuMeHeHe nocaegHen orpaHNYnBaeTCa HU3KUM K. M. 4. U
3HaYNTENbHLIM PAaCcXoL0M 3/1eKTpu4eckon sHeprumn (1,5 KBTX4Y Ha 1 Kr ncnapeHHon Bnaru).

dneKkTpu4eckmin cnocob 3aknoyaeTcs B Harpese 1 UCNapeHnn Bnarn n3 Matepmana,
NMOMELLLEHHOr0 B NMOJ1e TOKOB BbICOKOW YaCTOThl MeXAY ABYMS naacTuHamu (obknagkamu
KOHOeHcaTopa. HecMoTps Ha ObICTPLIN, paBHOMEPHbLIA HAarpeB 1 BbICOKY MHTEHCUBHOCTb
CYLUKK €Nocob He HaxoauT LWNPOKOro NPUMeHeHNS 13-3a 60/bLLIOro pacxoda 3N1eKTPMYeCcKomn
SHeprum (3 KBTX4 Ha 1 Kr ucnapeHHon Bnarm).

MonekynspHas cywka (cybamMauus) CoOCToOUT B NepBOHa4YaibHOM OTbeMe TenoTbl OT
BbICYLLMBAEMOro MaTepuana, B pesysbTaTe Yero TemnepaTypa ero 3Ha4nTeNbHO
CHUXXAETCS, a Bfara CaM03aMopa)kMBaeTCa N BbIXOANT Ha NOBEPXHOCTb B BUAE KPUCTAIMKOB
nbAa, ¥ B NOC/aeAytoLLeM NoABOAE TEMOTbI, YTO MPUBOAMT K MPEBPALLEHWNIO Nblla B BOASHbIE
napbl, MUHYS XUAKYO ¢a3y. Cnocob HaxoanT NPpMMEHeHNEe Npu CyLLKe OBOLLEN, PYKTOB,
Pa3nYHbIX Bronormyecknx npenapaTos. HU3kas Npon3BOANTENBHOCTb U BbICOKAS
CTOMMOCTb CAEPXXMBAIOT €ro pacnpocTpaHeHune.

CyLUIUIKK KnaccuduumpytoT No XapakTepy npoLecca CyLWKy - NEPUOLNYECKOro 1
HenpepbIBHONO AENCTBMUS; MO MOBUALHOCTY - CTALMOHAPHbIE 1 NEPedBUXKHbIE, MO
COCTOSIHUIO BbICYLUVBAEMOr0 MaTeprana - C HEeMOABMXXHbIM, NOABVXHbLIM MJIOTHbIM,
MOABVXHbIM Pa3pEXXeHHbIM MaTepPMasoM; Mo HanpaBieHNIO ABUXKEHNUS TEMIOHOCUTENS
OTHOCWTEJ/IbHO 3€PHOBOI0 NOTOKA - MPSMOTOYHbIE, MPOTUBOTOYHbIE, C MONEPEYHBLIM MOTOKOM.

CyLlKa HeENOABM)XXHOr0 MaTepuasa NPUMEHSETCS B CTENNAXKHbIX, IOTKOBBIX,
XKaJIO3UNHbBIX, NEHTOYHbIX, HAMOJMbHbIX, KapyCeNbHbIX CylWwnnkax (pucyHok 1.1 a, 6, B, I, 4,
e) Bce OHM OTHOCATCA K CyLUMKaM Nepuoanyeckoro AencTems, T. e. 3arpy3ka u pasrpyska
NX MPON3BOANTCA Yepes onpeaeneHHble NPOMEXYTKN BpeMeHN. TenaoHoCUTeNb
NPOHM3bIBAET C/ION MaTepuasa, PacnosIoXKEHHOr0 Ha CeTKax (CTensaxax), Ha
nepopmnpoBaHHbIX MeTaUINYECKNX NNOTKaX (KOHTEeNHepax), Ha HAaKJIOHHbIX MOJIKaXx
(>xanto3un), Ha beckoHe4Ho NepHopMpPoOBaAHHON NIEHTE (CeTKe), Ha BO3A4YXONMPOHMNLLAEMON
TKaHW, HarpeBaeT ero, NoraoLWaeT BAary v yaanseTcs Hapyxy. Bcneacrteune
HEepaBHOMEPHOCTW HarpeBa €108 MaTepmrana, HA3KOro K. M. 4. U HEBO3MOXHOCTHU
obecneyeHns NOTOYHOCTM NpoLLeCcCa 3TN CYLINAKN NCNOJIb3YIOTCS AN ManoCbinyymnx
MaTepuanos, TPeOYOLWMX SANTENbHON CYLLIKMW.
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CyLKa NoABMXHOro NMJ0THOro MaTeprasa OCyLLECTBASETCA B LUAXTHbIX CYLIUIKaX, rae
TEMnSIOHOCUTENb, MOCTYNAOLWMNA N3 MOABOASLLMX KOPODOB, MPOHM3LIBAET 3€PHO,
ABUXYLLeecs Mexay Kopobamu noa AeNCTBMEM CUNbI TAXKECTU, HAarpeBaeT ero, noraowaeT
BAAry v yaanseTtcs Yyepes oTBoasLne kopoba. CKoOpoCTb ABMMKEHMNS 3epHA U3MEHSAETCS C
MOMOLLLbIO BbIMYCKHOr0 MexaHun3mMa. OCO6eHHOCTbIO UCMOJb30BaHNS WAXTHbIX CYLIWIOK
ABNAETCSH He0OX0AUMOCTb NPeABapUTENbHON OYUCTKI 3€PHOBOI0 MaTepuana

CyLUKa NoABMXHOr0 pa3pexxeHHoro MaTepuasa npumeHseTcs B 6apabaHHbIX
CYLUUSIKAX, UMELWNX MeAIeHHO BPALLAOLLIMACS, HECKOJIbKO HAKJIOHEHHbIV LUAVHAP C
PACMOIOXKEHHBIMW BHYTPU JIONACTSAMU, BLI0/Ib KOTOPOro ABUXKYTCS B OAHOM HanpaBieHnm
BbICYLLIMBAEMbIVi MaTepunals, nepechinaemMbli 10NacTsIMU, U TENJOHOCUTEb.

LLlaxTHble n 6apabaHHbIe CYLUNIKN OTHOCATCS K CYLUUIKAM HENnpepbIBHOrO AeNCTBUS.

Mponycku 4yepes Tun cywnkm
3epHOCYLUNIIKY
NcxopHasa
BNAXKHOCTb LLaxTHasA
KynbTypa, copT
3€pHa 1o HoMep TemnepaTypa, °C
Cywku BCero nponycka
areHTa
CeMSH
CYLUKM
A4YMeHb, 1
OpeHbyprckun 17 2 9 90 45
KOPMOBOWM
fipoBas 1
nuieHunua, 19 4 2 90 45
Kapabanbikckas 3
90 4

Tabnnua 1 - PeXXuMbl CYLIKN CEMEHHOI0 3epHa

Maccy npocyLleHHOro 3epHa B MJjiaHoBbIX TOHHax (M) 419 BCeX TUNOB CYLUWUIIOK
paccynTLIBAOT NO popMyne:

M=Md *KB*KK,

roe Mg — akTuyeckas Macca Cbiporo 3epHa, NoCTYNMBLLErO B CYLIWAKY, T; KB, Kk —
KO3(h(PULMEHTBI NepecyeTa MaccChl 3epHa B NaHOBbIE €NHULIbI COOTBETCTBEHHO B
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3aBMCMMOCTW OT BNAXXHOCTMW 3€pHa [10 1 MOC/e CYLIKN 1 KyabTypbl. =Maccy 3epHa nocne
CYLLKW Bbl4MCAsSiEM MO (hopMyne:

M2= M1*(100-W1)/ (100-W2),

roe M1 — macca 3epHa [0 cywku, T; ‘W1, W2 — COOTBETCTBEHHO BJIa)XHOCTb 3epHa [0
1 nocne cywku, %. Hanpnmep, Macca s4MeHb (CemMeHa) nocse CywKn byneT paBHa:
M2=230%(100-17)/(100-15)=224,6 T

ArpoTexHuyeckune TpeboBaHua NpeacTaBnsaoT n3 cebs:

BnaXKHOCTb - BaXKHENLLMI NOKa3aTe b KayecTBa CeMsH K 3epHa. OT coaep>XaHus Boabl
B 3€PHE 3aBNCUT €ro NuLLeBas U KOPMOBas LLIEHHOCTb, CTOMKOCTb NPU XpaHeHUN,
peHTabenbHOCTb NepPeBO30K, TexHoorusa nepepaboTkn. CTaHgapTaMn yCTaHOBEHbI
4yeTblpe COCTOSHWNS 3epHa MO BAAXKHOCTU: CyX0oe, CpedHen CyxoCTu, BAaXKHOE 1 Cbipoe
(Tabnuua 2).

BnaxxHoCTb 3epHa B nepuon ybopkun konebnetcsa B 6onblUNX Npeaenax u 3aBUCUT OT
KYJNbTYpbl, COPTa, CPOKOB YOOPKK, MOroAHbLIX YCIOBUIA.

Ha nantenbHoe XxpaHeHne HeobxXoaAMMo 3ackinaTh 3€PHO CYyX0e WU CPeaHEN CYXOCTu
(KOHAMLMOHHOW BNIAXKHOCTHN), B KOTOPOM XWN3HEAEeATENbHOCTb U [bIXaHWe CaMoro 3epHa
MoYTW OCTaHAB/MBAETCS, MPEKPALLAETCS pa3BUTHE BPeaAUTENEeN N MUKPOOPTraH3MOB.
Mo3TOMy 1151 COXPAHHOCTU 3epHa HEOBXOAMMO BNIaXKHOCTb €ro CHVMXaTb U A0BOAUTL A0
KOHANUMOHHON. Mpouecc yaaneHnsa Bnaru U3 3epHa Ha3blBaeTCs CYLUKOW.

CpegHen

KynbTypa Cyxoe CyXocTh BnaxHoe Cblpoe
MweHnya, a4mMeHb,

oBec, Poxb, No14,0 |14,1..150 |156..17,0 |Csbiwe 17,0
rpeymxa, KyKypy3sa

Panc [o 8,0 8,1...10,0 10,1...12,0 | Csbiwe 17,0

Tabnuua 2 - CocTosiHME 3epHa Mo BAaXKHOCTKU, %

BbICOKOr0 Ka4eCTBa CYLLKN MOXKHO A0CTMYb Npu COB0AEHNN ONTUMASbHBIX 3HAYEHWI
OCHOBHbIX NMOKa3aTesiel NpoLecca CyLWKN: TeEMNepaTypbl HarpeBa MaTepunana, TeMNepaTypsl
TENJOHOCUTENS, MPOACIKUTENBHOCTU CYLLIKKN, CKOPOCTU ABVMXKEHUS MaTepuana u
TEnJoHOCUTENS.

Mpw Harpese 3epHa CBepx AOMNyCTMMOW TemMnepaTypbl MPOUCXOANT pacnal BewecTB
(oeHaTypauma b6enka), BXOAALMX B COCTAB KJETOK, OTMUPaHME NpoTonaa3Mbl 1 rubenb
3epHa Kak XMBOro opraHu3Ma. BelcokoTeMnepaTypHbI U NPOAOIKUTENbHLIN Harpes
0byCnoBAMBaET NOTEPM NUTATENbHbIX BELWECTB. MakCMManbHO A0ONyCTMMasa TemMnepaTypa
3aBUCUT OT UCXOOHOWN BAaXXHOCTN MaTepmasna U NPpoao0/KMTENbHOCTU NpebbiBaHUS ero B
HarpeToMm CcoCcTosHUW. Tak, Npu BAAXXHOCTU MPOLOBO/ILCTBEHHOIO 3epHa 25% u
NPOAOIKUTENbHOCTU NpebbiBaHNSA €ro B HarpeToM COCTOSHMM 15 MUH MaKCMMasibHas
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TemnepaTypa Harpeea He A0J1)KHa npeBbiwaTh 52°C. YBenmyeHune speMmeHn npebuiBaHns oo
30 (60) MVMH CHM)XaeT [onNyCcTUMOe 3HaYeHe MaKCMMasibHOW TeMnepaTypbl Harpesa Ha 3
(6)°C.

[MoBbIlWEeHMEe NpeaenbHON TeMnepaTypbl NPU CHUXXEHWUW BNAXXHOCTW MaTepuana genaet
uenecoobpasHbiM BBeAEHME CTYMEHYATbIX PEXMMOB CYLLKW - Ha Ka)XA0M noc/eaytoLem
3Tane CyLWKW NOBbILWADT TeEMMepaTypy Harpesa 3epHa B COOTBETCTBUM CO CHUXKEHUEM UX
BNAXXHOCTW. [1oCse Ka)koro nponycka peKoMeHAyeTcs OxXaXKaeHne 1 oTnexka 3epHa (5-6
4), BO BpeMs KOTOPOW BJlara U3 BHYTPEHHMX C/I0EB NepeMeLlaeTCs K UX NoBepxHoCcTu.Ana
CEMEHHOro 3epHa npefesibHas TemrepaTypa Harpesa HMXXe Ha 5-8°C No cpaBHEHWUIO C
NPOAOBOJIbCTBEHHbIM. Pacxof, TeNS0HOCUMTENA NOAAEPKMNBAOT MAaKCMMaslbHO BO3MOXXHbIM,
He QOonycKas BblHOCa 3epHa M3 0TBOAALLMX BO34YXONPOBOLOB.

YcTaHoB/IEHbIE NapaMeTpPbl HACTPONKN U KOHTPOJIA TEMJIOBbIX PEXMMOB CYLLKMW Ha
cywmnnke C3LUP-16 npeactasum B Tabnuue 3.

MNpepenbHasa TemnepaTypa
NcxopHas KOSIMYECTBO TennoHocutens, ° C
KynbTypa BJIAXKHOCTb y
CTYMEHEen CyLwKun CeMeHHoe
3€pHa npoAoBOJIb.3€PHO
3epHo
no 18 ofHa 70 120...130
18...20 OfHa 65 110...120
MweHnua 22...26 ase: 1-1 60 110
pPOXb, A4YMEHb 2-9 65 110
bonee 26 ase: 1-1 55 110
2-1 60 110

Tabnuua. 3 - PeXXuMbl CyLIKN CEMEHHOIO U NPOAOBOJIbCTBEHHOIO 3€pHA Ha CYLUUKE
C3LUP-16

Tpebyemyto TemMnepaTypy HarpeBa 3epHa obecneynBaloT MU3MEHEHMEM TeMMepaTypsbl
TEMNSIOHOCUTENS U SKCMO3NLMEN CYLLKN.
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