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AHHOTALUA

B npouecce xpaHeHusi B 3epHe HeNpepbIBHO NpPOUCXoAAT ¢u3nuyeckue M OHOXMMHYECKHE PpPeaKluH,
CONPOBOKAAIONINeECS] BbIIeACHHEM Tella M Bedylune K camocorpeBaHnio. IIpm camocorpeBaHuu yxyamaercs
Ka4eCTBO 3¢PHA M MPOMCXOAUT NMOTEPS. MACChI CYXHMX BellecTB. MOHUTOPUHT TeMIlepaTyphbl 3¢pHa NPH XpPaHEeHUH
NMO3B0JIsAeT NPeJOTBPATHTh HeKeJaTelbHble sIBJIeHUS W CHU3MTHL morepu. Iloatomy Temmeparypa 3epHa
sIBJIsieTCs BaKHelilIel XapaKkTepHCTHKOM B Npolecce XpaHEHHUS.

Abstract

In the course of storage in grain continuously there are the physical and biochemical reactions, being
accompanied allocation of heat and leaders to self-warming. At self-warming quality of grain worsens and there
is a loss of mass of solids. Monitoring of temperature of grain at storage allows to prevent the undesirable
phenomena and to reduce losses. Therefore temperature of grain is the major characteristic in the course of
storage.
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Ilpu xpaHeHWH 3€pHa B 3EPHOBOM Macce MPOUCXOIAT pPas3anyHble (U3UUECKUE M OHOXMMUYECKHE IPOIECCHI.
OTCyTCTBHE JTOCTATOUYHOTO KOHTPOJIA 32 COCTOSIHHEM 3€pHAa M HE CBOEBPEMEHHO IPOBEJIEHHBIE MEPOIPHUSITHS IO
MIPEIOTBPALIEHUIO TAaryOHOTO BIMSHUSI 3TUX MPOIIECCOB MPUBOJAT K CHIDKEHHUIO €r0 KayecTBa.

[IpaBuIbHO OPTaHW30BaHHBI MOHUTOPHHT XPAHSIIUXCSI 36PHOBBIX M YMEIbI MPABWILHBIA aHAIN3 MOITYYCHHBIX
JIaHHBIX HAOJIOJEHMs TMO3BOJSIOT CBOEBPEMEHHO TMPEAOTBPATHTh HEXKENATENbHBIE SBICHHS W C MUHUMAaTbHBIMHU
3aTpaTtaMu JOBECTH 3ePHOBYIO MACCY JI0 COCTOSHHS KOHCEPBHUPOBAHUS MU PEATU30BaTh ¢¢ 0€3 MOTePh.

[lpu XpaHEeHUM HENPEPHIBHO MPOUCXOMAT OHOXMMHUYECKHE IPOLECCH, KOTOPHIC BIHSIOT Ha KadecTBO 3EpHA.
HenpepbiBHO BhInensiercs Biara. OTHOCHTENIbHAs BJIAXHOCTh BO3JyXa B MEXK3EPHOBOM MPOCTPAHCTBE IMPH 3TOM
MOBBILIAETCS,, YTO NPUBOJUT K HOBOMY YBIXHEHHUIO 3€pHA, KOTOpPOE, NPUBOAUT K HAKOIUIGHMIO TeIUla U
COOTBETCTBEHHO MOBBILIEHUIO TeMIepaTyphl cBbllie 35°C B 30He 04ara caMmocorpeBaHusl.

[Ipomecec camocorpeBaHus 3epHa, HA HAYaJBHON CTaIUM €r0 Pa3BHTHS, TOCTATOYHO JIMTENEH M XapaKTepH3yeTcs
HU3KOHW CKOPOCTBIO yBeJlndeHus] Temreparypbl. C MOBBIIICHHEM TeMIIEpaTyphl CKOPOCTh POCTa TEMIEPATYPhI PE3KO
YBEIMUNUBAETCS, M, COOTBETCTBEHHO, COKpPAIIAETCS BpEMs, OTBEACHHOE [UIsi MPUHSATHS Mep MO0 HEIOIMYIIEHUIO
BO3TOPAHUS 36PHOBOI MacCHI.

KoHnTpons Temmeparypbl 3epHa — HamOomee d(h(EKTHBHBIA M JOCTYMHBIA MPAKTHYECKH CTOCO0 OTCIC)KUBAHUS
pe3ynbTaToB OMOXMMHYECKHX TMPOIECCOB, MPOTEKAIOIMIMX B 3€PHOBOM HACHIIA BO BpeMs XpaHeHUs. Temmeparypa
3€pHOBOM HACHINU MO3BOJISIET CYIUTh O €€ COCTOSIHUY B MPOLIECCE XPAaHEHUS U IPUHUMATh COOTBETCTBYIOIINE MEPHI IS
M30eKaHUSI YXYIIICHUS Ka4eCTBa WIH MOPYHU 3EpHA.

61


http://www.journal-atbp.com/
http://creativecommons.org/licenses/by/4.0/

m ABTOMaTH3aIlis TEXHOJIOTTYHUX 1 GizHec-mporeciB Ne 2 (18)°/2014 m
www.journal-atbp.com

3 BUMIPIOBAHHS TEXHOJIOI'TYHHX 3MIHHHUX, 1[0 XAPAKTEPU3YIOTh CTAH
OBJIATHAHHS, iX METPOJIOTTYHE 3ABE3NIEYEHHS

BHeL[peHI/Ie CucrteMbl TEMIICPATYPHOTO MOHUTOPUHIA IJIs1 3CPHOXPAHUIIUIL TTIO3BOJIACT:
° CHU3UTDH MMOTCPU OT NOPYU U CYHIKH 3€PHA;
° MUHUMU3UPOBATH ONICPAIITMOHHLBIC 3aTPAThl HA XpaHCHUEC 3€pHA.

V3mepeHne TeMuepaTypsl 3epHa MOKHO BBIITOJHATE Pa3IMYHBIMU CIIOCO0aMH, HAIIPUMEp:
e  [OCIeNOBaTeIbHBIC U3MEPEHUS TEMIIEPAaTyphl OHUM IAaTYMKOM B 33JaHHBIX TOYKAaX OOBEKTa C COXPaHEHUEM
Pe3yIBTAaTOB I AaNTbHEHIIeH 00padoTKH;
e  pa3MelIeHHEe MHOXKECTBA JAaTYMKOB B 33JaHHBIX TOYKAX 36PHOXPAHIIIMILA C BO3ZMOKHOCTHIO OJHOBPEMEHHOT'O
TIOJIYYSHHs Pe3yJIbTaTOB CO BCEX JIATYMKOB ITOCPEICTBOM IIPOBOJTHOM TN OECIIPOBOHON CETH;

K noctomHcTBaM MeToja M3MEpEHUIl OJHUM JaTYMKOM MOXKHO OTHECTH BO3MOXHOCTb MUHHMAJBHBIX 3aTpaT Ha
HU3MEepUTENbHOE 000pyI0BaHKE U ero NoBepKy. Cpeau HeJOCTaTKOB BBICOKAs TPYIOEMKOCTh MPOBEACHUS U3MEPEHUH U
00paboTKK pe3yJsIbTaToB, AOTOJHHUTENIbHAS MTOTPEIIHOCT B CIy4ae, eClId MOcie NepeMelleH s aTuuKa He BbLIEpKaHO
BpeMsi, HEOOXOAUMOE JUIsl YCTaHOBJICHUS TEIJIOBOIO PaBHOBECHUS, UCKAXKCHUS TEMIIEPATYPHOI'O paclpeAeieHHs Npu
HECTAllMOHAPHBIX TEIUIOBBIX MTPOLECCAX.

Jnst MUHMMH3aIud 3THX HEIOCTaTKOB JaTYMKH Pa3MEIaroT BO BCEX 3aJ@HHBIX TOYKAaX OOBEKTAa M OOBEIWHSIOT B
€MHYIO CeTh. Y CTPOCTBO cOOpa JaHHBIX (KOHTPOIIEP) ¢ 33AaHHOW MEPHOANTHOCTHIO ONPAIINBACT BCE JATYHKH CETH,
oOpabaTbIBaeT pe3ynbTathl, 3aTeM nepenaet ux Ha [1K mubo coxpanser B mamsatu. TakuMm 0Opa3oM 3aTpaThl BpEMEHH
Ha MPOBEJCHNE U3MEPEHUH CYHIECTBEHHO COKPAIAIOTCSA

B ciyuae, korma pacnosiokeHHE NATYMKOB 3apaHEe M3BECTHO M CTallMOHApHO, yAOOHEE HCIIONb30BaTh 3apaHee
CMOHTHPOBAHHBIE B €IMHOE M3/EHe JaTYUKH U COSIMHUTEIbHBIN KaOelb — Tak Ha3bIBa€Mble TEPMOKOCHI.

CucteMa TeMIEepaTypHOr0 MOHHUTOPHHIA COCTOMT M3 MHOTO30HHOTO IHM(POBOTO naTdmka Temmeparypsl MIJIT
1201 (TepmomonBecKd) M KOHTPOJUIEPOB LU(POBBIX NATYMKOB TeMIeparypbl. B 3aBucHMOCTH OT KOH(Urypauuu
«CUCTEMBD» HCIIOJIb3yEeMbIe KOHTPOJUIEPHI MOTYT OBITh KaK MOPTATUBHBIMU TaK U CTALlMOHAPHBIMH.

MIT 1201 — repmeruuHble TepMomojaBeckd (puc. 1), mpemHa3HaueHbl Ui M3MEPEHHS 3€pHa B CHIJIOCHBIX
3epHOXPAHMINIIAX, a TAKKE TEMIIEPATYPhI KHUIKOCTH B pe3epByapax. B kauecTBe 3amuTHONH 000JI0YKH TEPMOIOABECOK
9TOM CepHM HCIOJNI3yeTCs TePMETHYHBIH METAIOPYKaB MM METaJUIOIIACTHKOBAst TpyOa, KOTOpPhIE JIOMOJIHUTEIBHO
o0ecIeunBaroT BHICOKYI0 MEXaHUIECKYIO IIPOYHOCTD.

Puc. 1. Tepmonoasecku cepurt MIIIT 1201

st perucTpanyy JaHHBIX TUQPOBBIX JATYHKOB TEMIIEPATYPhl U TEPMOIIOIBECOK, H3TOTOBICHHBIX W3 HIUX, MOXHO
UCTIONb30BaTh IOPTATUBHBIE KOHTposutepbl, Hampumep IIKI/I-1/16 wam IIKLIJI-1/100 (puc. 2), MakcUManbHOE
KOJINYECTBO OJHOBPEMEHHO ITOJKIIIOYAEMbIX JAaTYMKOB (MJIM KOJMYECTBO NAaTYMKOB B TepMmoroasecke) 16 mmu 100
COOTBETCTBEHHO. JTH KOHTPOJIEPHI IOJAKIIOYAIOTCA K pa3beMy TEPMOIIOJIBECKH M B TE€UYEHHE HECKOJIBKUX CEKYH]
CUHTBHIBAIOT W 00pabaThIBAIOT JaHHBIC C JAaTYMKOB W COXPAaHSIIOT BO BHYTPCHHIOIO NaMsTh. Jlajee maHHBIC
copaceiBatoTcst Ha 1K nmbo COXpaHSIOTCS B SHEPrOHE3aBUCHMYIO IMAMSATh U ONEPaToOp MOXKET MEepeTH K MecTy
caenytomiero 3amepa. JomomaurensHo k [TKI[/I-1/100 BMecTO TEPMOKOCHI MOYKHO TMOIKIIOYHUTH BHIHOCHOW JAaTYUK
TEMIIEpaTypbl W OTHOCHUTEIHHOW BIKHOCTH OKPYXKAIOMEro Bo3Ayxa (puc. 3), MpU 3TOM KOHTPOJUIEp TaKkKe
MIPOU3BOUT pacyeT abCOOTHOHN BiaxkHOCTH U Touku pochl. ITKII/I-1/100 Moxker paboTaTh B peXuMe JIorrepa, T.e.
aBTOMATHYECKH COXPAHATH JaHHbBIC B DJHEPrOHE3aBUCUMON MAMSTH C 33aHHOM MEPUOANYHOCTHIO, PECYPC aBTOHOMHOM
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paboThl B pexuMe Jorrepa cocramisieT okoyo 20 CyToK (M3MEHsETCS B 3aBUCHMOCTH OT €MKOCTH aKKyMyJsTopa U
OKpY’Karollel TeMneparypsl).

Puc. 2. TTopratuBHbie KOHTpOJLIEPH! 1 poBbix AaTankos [TKI/-1/16 u [TKII-1/100

Puc. 3. BeiHOCHOH AaTYMK TEMIEPATyphl U BIaXKHOCTH

Ecnm HeoOxoanMo pou3BOANTE cOOpP AaHHBIX [UINTEIBHOE BPEMsI M TEPMOIIOJBECKH YCTAHOBIICHBI CTAIIMOHAPHO,
1esecooOpa3Ho 00bEAMHUTE BCE TEPMOIIOIBECKH B MHYIO CHCTEMY cOOpa TaHHBIX (pHc. 4).
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Puc. 4. Cucrema cbopa JaHHBIX

Hnst aToro Obun paspaboransl cranmoHapHble koHTpoiuiepsl CKLIJI-1/100 (puc. 5) u CKLI-6/200 (puc. 6). K
CKIJ-1/100 mopkirodyaercss omHA TepMomoaBecka, coxepxkamas 1o 100 marumkoB, k CKII/I-6/200 moxHO
HOJKIIOUNUTh OT 1 10 6 TepMOMOABECOK, cojepxamux cymmapHo 1o 200 matuukoB. Jlo 255 KOHTpOJIEpOB HpHU
nomomy kabesst Tuna "Butas napa" o0beMHAIOTCS B ceTh RS-485 u yepes nepexoaunk USB/RS-485 noakirouarorest x
1K, Ha KOTOpOM yCTaHOBJIEHA IIPOrpaMMa-cepBep ceTH (puc. 7).
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Puc. 5. CranmmoHapHBIN KOHTpOJIIEp Puc. 6. CrarmoHapHBII KOHTPOJIIEP
uudpossix garunkos CKIJI-1/100 mu¢poseix natankos CKL/I-6/200

[Iporpamma ckaHUpyeT ceTh, MACHTHU(UIMPYET HaNICHHbIE KOHTPOJUIEPH! U MOJKIIOYCHHBIE K HUM TEPMOKOCHI,
BEJIET MOHUTOPUHI TEMIIEpaTyp B pealbHOM BpEeMEHM Ha Tpadukax u B Tabnuiax. HaxkorieHHbIE NaHHBIE MOXKHO
COXpaHUTh Kak B BHJE €IMHOIO Uil Bced cucreMmbl (ailla, Tak W OTHENBHO Ul KaXIoil TepMmonoaBecku. Jlis
Npe0TBPALICHHs TIOTEPH JTAaHHBIX NpH cOosix B padote 1K koHTposiep BepeT 3anKch JaHHBIX B DHEPrOHE3aBUCHMYIO
maMsATh, CTPYKTypa U 00beM koTopoit anaiormgHsl [IKI[/(-1/100. IIpn HEoOX0AMMOCTH MOTEPSHHBIC JaHHBIE MOXHO
BOCCTaHOBHTH, 3arpy3uB coaepxumoe sHepronezasucuMoil mamsatu Ha [IK. Kontpomnepst CKLJ uMmeroTr creneHb
3aIIUTHI OT MBUTH ¥ BOJBI IP6S 1 OCHAIECHBI TEPMOCTATOM JUIS HOAOTPEBA 3JIEKTPOHMUKH TP PaboTe IpH TeMIIepaTypax
OKpy’Karowero Boyxa Hike -40°C.
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