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AHHOTALUA

Pa3paborana B cpere MATLAB umMutannoHsasi MoJeb 3ePHOCYIINIKH, MPeIHAZHAYEHHAS /I CHHTE3a CHCTeM
aBTOMATH4ecKoro ynpapijieHusi. OHa BKJIIOYaeT B cefsl KOMILIEKC Mojieseii: Mo/ieJb NMOArOTOBKH CYHIHJILHOTO
areHTa, MoJeJIM TENJI0-MacCOOOMEHHBIX NMPOLECCOB B 30HAX CYIIKM M OXJIA:KAEHUs, MoAe]b 3((PeKTHBHOCTH
¢yHkuHoOHMpoBaHMsl. Pe3yabTaThl TeCTHPOBAHMS MOATBEP:KIAIOT ee AJeKBATHOCTH KAK MOJeH O00beKTa
ynpaBJieHHsl.

Abstract

The simulation model of grain dryer in the MATLAB environment was developed. The simulation model is
designed for the synthesis of systems of automatic control. It includes complex of models. Such as the model of
preparation of drying agent, the models of thermo-mass-exchanged processes are in the zones of drying and
cooling, the model of efficiency of functioning. Testing results confirm her adequacy as models of object control.

KiroueBble cjioBa

HNmutanuoHHass Mojejb, WIAXTHAA 3€PHOCYIIMJIKA, O00beKT YIPaBJIeHHs, CHCTeMa AaBTOMATHYeCKOIo
ynpaBJeHHs.

OHeprerndeckas 3(h(HeKTHBHOCTb MTPOIECCOB CYIIKU 3epHa 00YyCIIaBIMBAETCs JBYMSI OCHOBHBIMHU (akTopamu. Bo-
MEPBBIX, KOHCTPYKTHBHBIMH OCOOCHHOCTSIMH M XapaKTEPHUCTHKAMH 3€PHOCYIIMJIBHOTO arperata, B TOM 4YHCIE
peXMMaMHM CYIIKH, KOTOpPBIE OBUIH 3aJI0’KEHBI Ha dTare ero pa3padoTku. Bo-BTOphIX, ypoBHeM HMHTeIUIEKTa [1] cuctem
apromaTtuueckoro ympasieHus (CAY) mporieccoM, KOTOpBIE ITOJDKHBI OOECIIEYUTh BBHITIOJHEHHE MATEPHAIBHBIX H
9HEPreTUYECKUX OaJIaHCOB IpOIecca B HEMPEPHIBHO N3MEHSIOMNXCS YCIOBHAX HA SHEPTeTUYECKH BBITOTHBIX YPOBHSIX.
Ou4eBUAHO, YTO YNPOIICHHBIE MOAXOABI K pa3paborke CAY He MO3BOJIIOT BBISBUTH M 3aTEM pPEaM30BaTh JTyUIlIHe
pemenus. llpuMeHeHHE WMUTAIMOHHBIX MAaTEeMAaTHYECKHX MOJENEH IIPOIeCCOB CYIIKM C BBICOKUM YPOBHEM
aJeKBaTHOCTU MX CTaTHMYECKMX M, TIJaBHOE, AMHAMHUYECKUX CBOWCTB, MO3BOJIMT HAWTH O3TH pELICHUS B XOJE
LIeJICHATIPABJICHHBIX MHTEPAaKTHBHBIX MAIIMHHBIX SKCHEPHUMEHTOB C 3TUMH MojessiMH. OCHOBY HMMHTAIIMOHHBIX
MOJIEJNeH COCTAaBIISIOT MaTeMaTHYECKHEe MOJIEIIH MPOLIECCOB CYILIKH 3epHa pa3paboTaHHbIe B [2—4].

WmurannonHas Mozaesb Cymwiky peanuzoBana B cpeae MATLAB. Ona Bkirouaet B ce0st 00beIMHEHHbIE B
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€IMHYI0 CTPYKTYpYy KOMIUIEKC MOAEIeH: Mojenb MOATOTOBKHM CcymMiIbHOTO areHTa (CA), BKIIOYas MOJENb TEmso-
MacCcOOOMEHHBIX IIPOLIECCOB B TOMKE U CMECHUTENE, MOAEIM TEIIO-MacCOOOMEHHBIX IMPOIECCOB B 30HAX CYIIKH U
OXJIKICHUS, MOsieNb 3 (PEeKTUBHOCTH (QyHKIMOHUpoBaHUs. CTpyKTypHas cxema mojenu maxtHod cymmwiku JCIT-

320t npuBeneHa Ha puc. 1.
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Puc. 1 — CtpyxTypHas cxema Mojienu maxtHoi 3epHocymuiku JJCIT-32ot

Ipunameie obosnauenus: T, W, d, V, G, P, — coomeemcmeenno memnepamypa, érasxcrnocme,
81a20cooepaicanue, 00veMublll pacxoo, Macco8blll pacxoo, NeKMpudeckas MOWHOCMb,;
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Mopeab noaroroBku CA yduThIBaeT HEIMHEHHBIE CBOMCTBA TOIKH, 3aBUCUMOCTD napameTpoB CA oT napaMeTpoB
BO3/lyXa OKPY’KaroIled cpelbl U TOIUIMBA CXKUTaeMOTO B TOIKE, OCOOCHHOCTH B3aMMOCBSI3M M JIUHAMHUKH M3MEHEHUS
temrnepatyp CA Ha BBIXO/IE U3 TOIIKK M cMecuTelsl. B acTHOCTH B MOJen OTpakeHO n3MeHeHune Temneparypsl CA Ha
BBIXO/I€ U3 TOIKH, KaK 32 CUeT OBICTPOTO MpOTpeBa BO3yXa BHYTPU TOIKH, TaK U 3a c4eT OoJjiee MeIIIEHHOTO ITPpOrpeBa
BHYTPEHHHUX 4acTeil cTeH Tonku. CTpyKTypHas cxeMa MMUTAIlMOHHOM Mozenu moarotoBkn CA B 0000LICHHOM BHIE
(6e3 packphITHS CTPYKTYPHI €€ OTJACNBHBIX IIOACUCTEM) NIPUBECHA Ha PHC. 2, a WLUTIOCTpaLus paboThl MOJIENN HA PHC.
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Puc. 2 — O0o0meHHast CTPYKTYpHasi cCXeMa HMHUTALIMOHHON MO/IeNu ToAroToBku CA
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Puc. 3 — Unmroctparust pabotsl moaenu popmupoBannst CA: TMHAMUKa U3MEHEHUS TEMIIEPaTyphl U
Brarocosiepkanus CA Ha BbIXOJI€ U3 TOTIKH M CMECUTEJS BO BpeMsl 3allyCcKa CYIIMIKH B paboTy
P PA3IMYHBIX 3HAYEHUSIX MapaMeTPOB TOIUIMBA U BO3/IyXa OKPYIKAIOIIEH CPeJIbI

Mopean Temjio-Macco0OMEHHBIX MPOLEeCcCOB, IMPOUCXOMAMNX B 30HAX CYIIKH W OXJAXIEHHS, OIHCHIBAIOT
JUHAMUKY HU3MEHEeHus napameTpoB 3epHa U CA mpu HUX JABIDKEHMM B IIaxTax 3epHocymnmnkd. Kaxpas 3oHa
pa3OuBaeTcs Ha 3JIeMEHTapHbIE CIIOH, BBICOTa KOTOPBIX PaBHA LIAry pacrojokeHHus KopoOoB. Takoi 1moxo/1 o3BoIsieT
MOJYyYUTh MOJENH 30H C PACHpeleNeHHbBIMM MapaMeTpaMu MO BBICOTE CYIIMIKH M aJ€KBaTHO OTPasUTh B MOJEIU
JIMHAMHKY TIPOILIECCOB, a CIIEIHaJbHBIA aJlrOPUTM pacueTa BPEMEHH NPEObIBaHUs 3€pHA B KaXKIOM CIIO€ — KOPPEKTHO
MOJIETIMPOBATh PA0OTy CYIIMIKH B YCIOBHUIX U3MEHSIOMIEHCS IIPOU3BOAUTENILHOCTH. DTO OYEHb BayKHO JUIS pa3pabOTKH
CAY. Kpome TOro, 3T MOAENH YYHUTHIBAIOT HEPABHOMEPHOCTh PACHpPENENCHUs MaccoBbIX pacxonoB CA mo BbICOTE
maxT. [Ipu 3ToM obecniedmBaeTcss COOTBETCTBHE MEXIy MAcCOBBIM pacxonoM cyxoro CA, MOCTYyNHBIIETO B 30HY U
ymeamero u3 Hee. B Momenm Takke yYTEHBI 3aTpaThl SHEPIMH Ha OTPBHIB BJArd OT 3€PHA M W3MEHEHHE CKOPOCTH
yAaJeHHs BIAarM W3 3€pHA 10 MEpe €ero BBICYIIMBAHMA. VI3MEHEHHE CKOPOCTH CYIIKH JOCTHIAeTCs 3a CYeT
MIPHUOJIMKEHHOTO BOCIIPOM3BEICHHS IBYX ITEPHOIOB CYIIKH. [IepBrIif, KOTIa BOISHON Hap B BO3AyXe HEMOCPEICTBCHHO
HaJI 3pHOM HaXOAWTCS B COCTOSTHUM HACBHIIICHUS U BTOPOii, KOTJa, IPH JOCTHKEHNH BIQ)KHOCTBHIO 3¢pHA HEKOTOPOTO
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KPUTHUYECKOTO 3HAUCHHMS, OTHOCUTENbHAS BIaYKHOCTh BO3/lyXa HaJl 36pPHOM YMEHBILIACTCS 110 MEpe YAAJCHUs BJIAru M3
3epHa. OTMETHM, YTO B MOJENH IPEIYCMOTPEHO OrpaHMYCHUE OTHOCUTENBFHOMN BIIa)KHOCTH O0TpadboTaHHOTO CA.

CTpyKTypHas cxeMa UMHUTAIlMOHHON MOJEH DJIEMEHTapHOI'0 CJI0sl 3epHA B 000OIIEHHOM BUJIE MTPHUBE/ICHA HA PUC.
4, wimrocTpans paboThl MOJENH CIIOS — Ha PUC. 5, a MOJEIH IEepBOW 30HBI CYIIKH, BKIIOYAs TUHAMUKY M3MCHCHHS
TEeMIEPaTypsl U BIAXHOCTH 3€pHA, a TakKe MaccoBoro pacxoma CA Uil KaXAOrO CJIOS B IEPEXOIHBIX PEXHUMax
paboTHI 3epHOCYIIIIIKA — Ha pHC. 6.
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Puc. 4 — O000meHHast CTPYKTypHAsi cCXeMa UMHUTAILIMOHHON MOJIENH JIIEMEHTapHOTO CJIOS 3€pHa

Mopeab 3¢ @deKTUBHOCTH (YHKIMOHMPOBAHUS OCYIIECTBISET pPAacyeT OCHOBHBIX TEXHHKO-3KOHOMHUYECKHX
mokaszatesiel paboThl 3epPHOCYIIMIKH (Macca MPOCYIIEHHOTO 3€pHA, CPETHSS MPOU3BOAUTEIBHOCTh, CyMMapHBIE U
yAeTbHbIE 3aTpaThl TOIJIMBA M JJIEKTPOIHEPTHMH), KaK B IUIAHOBBIX CAMHMIAX, NPUHATHIX TEXHOJOTaMH, TaK U B
bu3nyecKux.

Puc. 7 unmmroctpupyet paboty mojaenu maxtHoi 3epHocymmik JICIT-320T Buenom. Ha HeM moka3aHa AWHaMHKa
N3MEHEHMS] TEMIIEPaTyphl M BIAKHOCTH 3€pHA IO CJIOSAM B JIBYX 30HAaX CYIIKH WM 30HE OXJIKICHUS IPH M3MEHEHUH
HPOU3BOAUTENLHOCTH CymIKy. O003HaueHHs (HE PacCMOTpEHHBIE B puC. 1): Ty, — BpeMs NpeObIBaHHS 3€pHA B

cymmnke; T, W, — TeMnepatypa u BIaKHOCTb 3€pHA B i-TOH 30HE j-TOTO CIIOS.

[TpuBeneHHbIl PparMeHT MOKa3bIBaeT BO3MOXKHOCTH MPUMEHEHUsI MOJEIH JJsl pa3padOTKH Haubosee CI0KHOTO B
JUHAMUYECKOM OTHOIICHWH KaHaja perymupoBanuss CAY — KaHanma peryjavpoBaHUS BIAXHOCTH 3€pHA 3a CUeT
HU3MEHCHHS MIPOU3BOTUTECIHHOCTH 3€PHOCYIIIHIIKH.

PesynbTarhl, mony4eHHbIE B X0A€ TECTUPOBAHUS OTAENIbHBIX Mojeneil u Moaenu 3epHocymmiku JJCII-320t BuenaoMm,

MOATBEPKAAIOT €€ aICKBATHOCTh KaK MOJCJIN 00BeKTa YHpaBJICHUA.
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Puc. 5 — Mnmoctpanus paboThl MOJEIH SJIEMEHTAPHOTO CII0S 3€pHa B CYIIMIIKE: TUHAMUKA U3MEHEHHS
TEMIIECPATYPHI U BJIAXKHOCTU 3€pHA HAa BBIXOAC U3 JIEMECHTAPHOT'O CJIOA ITPU Pa3IMYHbLIX YCIOBUAX CYIIKH

20


http://www.journal-atbp.com/

ABTOMaTH3aIlis TEXHOJIOTTYHUX 1 GizHec-mporeciB Ne 3 (19)°/2014

www.journal-atbp.com

1 MATAHHA TEOPIi, METOJIH TA AJITOPUTMH EGEKTUBHOI'O ABTOMATHYHOI'O
YIIPABJIIHHS OB’€KTAMMU XIMIKO-TEXHOJIOT'TYHOI'O THUITY

WB’% [ ———— W';(]l_\ W3K1,2 _\ /_ w;(1,3/— W?f(l,4 i
~—— . , ,
19,51+ 7 // .
19 =
L - .
18,5 W= 20 %, Ti=15°C, W31.5 .
i W. i
18 Tea1 = 115°C, dear= 6’5';; WK 31,6
175 r 31,7 i
17 _G3=35—‘; W;cl’g
W wk
16,5 . - 31,9 l /~ W3l,10
Ts,°C[Wag=20 %, Tap= 15 °C, Tﬁ7xlg(Li{£§l’9—\ /Do
E] 2 AY
35 Hca1=115°C, dcalzé’sé <
Gi=35 = // THa —Tis T
30 -3 q 2 2
31,3
al / . T30 ’
20 \— . i
T1,1
15 L L L 1 N
Gea— Way=20 %, Ta=15°C,
¢ [Teag = 115 °C, _/
2 _dcal = 6,5L, 5
KT
G
T cal,2
1,98 {G3= i
Gca1,4 —\ Gca1,3
1,96

1,94

Gcal,lo W\ r Gea1,8Geal 7 ’\\/‘ Gcal,S_

\

G,cal 9

0 500 1000 1

2000 2500 tc

500

Puc. 6 — UnrocTpaiust paboThl MOJIEH MIEPBOM 30HBI CYIIKH 3€pHA!

JAVMHAMHKA U3MEHCHUSA TEMIICPATYPhI U B

JIAXKHOCTH 3€pHA, 4 TAKXKE MaCCOBOT'O

pacxoaa CA JJIL KaKA0ro CJI0s B IIEPEXOJHBIX PEKUMAX pa6OTI)I 3CPHOCYIINIIKA
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Puc. 7 — Unmoctparius paboTsl MOAETH HIAXTHOM 36pHOCYIIIIIKN BIEJIOM:
JAVMHaMHKa U3MEHCHUA TEMIICPATYPhI U BJIAXKHOCTH 3€PHA IO CJIOAM B JIBYX 30HAX CYHIKH
1 30HC OXJIAXKACHUA IPU UBMECHCHUU TPOU3BOJAUTEIILHOCTU CYIIUIIKU
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