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AHHOTaNUA

B Hamm aHM Bce CTpeMHUTCH K MaKCMMAaJbHOH onruMu3auuu. I{udgpoBoil 1BOIHMK cucTeMbl yIpaBJeHHS
KOHBEKTHBHBIM JerHIpPaTopoM MO3BOJIMT YCOBEPLIEHCTBOBATH TEXHOJOTHI0, He Mpuéerass K 3aTPaTHbIM
JKCINEPUMEHTAM M 3HAYHMTEIbHBIM NOTEpAM BpeMeHH. OmHAKO, I CO3JaHHS TAKOro ABOMHHUKA Heo0XoauMa
MATEeMATHYeCKAasd MOJe/Ib, TOYHOCTh KOTOPOH MOXKHO NMOATBEPAUTH JAHHBIMH ¢ PEaJIbHOI0 YCTPOHCTBA.

9t10 nudpoBoe NpeacTaBIeHHe Yero-Jiudo: npouecca, CHCTeMbl, KOHKPETHOT0 000pyAOBaHUeE M T.1., KOTOpoe
JAEMOHCTPHPYET OCHOBHBIC MOMEHTBHI NOBeJcHUSI O00BEKTA, a TAKKE €ro XapaKTePpUCTHKH. JTH [aHHbIC
HCNOJB3YIOTCS AJ XpaHEHMs, AHAIN3Aa M Nepefadyd B Toil miau uHoi curyanmmnu. Takum oGpasom, uudposbie
JABOMHHMKH MO3BOJISIOT PEaJIM30BaTh CHCTEMATH3UPOBAHHYI0 METOJ0JIOTHI0, TEXHOJIOTMI0 U MaTepHajbl 1JIA
NPeICTABJCHUS CJIOKHBIX KaK ¢ TOYKHM 3peHUs] (PU3MKH, TAK U JOTMKH, CPel U IO3BOJSIOT OCYLIEeCTBIATH
3(pPeKTHUBHBI MOHHUTOPHMHI, AHATHOCTHKY, NPOrHO3UPOBAHHE M IIpeANHCaHHe AelcTBHH (PUIHYECKUX U
JIOTHYeCKHX 00beKTOB.

KiroueBrle cioBa: HH(prBOﬁ HBOﬁHHK, Acruaparop, o01ayHoOE XPaHCHUC, MATCMATUYICCKas
MOJICIb.
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Abstract

Nowadays, everything strives for maximum optimization. The digital twin of the convective dehydrator control
system will improve the technology without resorting to costly experiments and significant time losses. However,
to create such a twin, a mathematical model is required, the accuracy of which can be confirmed by data from a
real device.

This is a digital representation of something: a process, a system, a particular piece of equipment, etc., which
demonstrates the main points of the object's behavior, as well as its characteristics. This data is used for storage,
analysis and transmission in a given situation. Thus, digital twins make it possible to implement a systematic
methodology, technology and materials for representing complex environments both from the point of view of
physics and logic, and allow for effective monitoring, diagnostics, prediction and prescription of the actions of
physical and logical objects.
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BBenenue
[udposoii ABOMHUK AeTHUIpaTOpa IPEIHA3HAYCH JIJIsT aBTOMATHU3AIIMH MPOIIecca NeTHAPATAIINHA 1

pa3pa60T1<1/1 AKTYaJIbHBIX PCIKUMOB pa6OTBI yCTpOﬁCTBa. Taxxe npeaHasHauCH Il MOACTIUPOBAHUA



MPOLIECCOB 00E3BOXKUBAHUS C LIENIbI0 pa3pabOTKU M ONTUMHU3ALMU aJTOPUTMOB JETUIpaTaluu
MUILIEBOTO M PACTUTEILHOTO CHIPbh. [1]

Ieas uccaenoBanus

Lenbto pa3paboOTKH SBISIETCS CO3JaHUE NPOTOTUIIA padouel CUCTEeMbl MOBBIIICHHE KauecTBa
MPOJAYKTOB, TIOJy4aeMbIX METOJIOM KOHBEKTHBHOW cCymku (neruaparanuu). Llenb paGoTbl
JOCTUTAETCS 3a CYET pa3paboTKu MU(POBOro ABOWHUKA M €r0 MCIOIB30BAHUS IS ONTUMHU3AINU
MIPOLIECCOB 00E3BOKUBAHHS.

Martepuana u MeToAbl HCCJI€I0BAHUS

[lepBoHayabHO JaHHBIE COOMPAIOTCA C IOMOIIBIO JAaTYUKOB TEMIIEPATYphl, BIAKHOCTH U
sHepromnoTpedneHus. MakeT 3anuchIBaeT UX C TOMOIIBI) MUKPOKOHTPOJIIEPa, KOTOPBIN OTIPABIISET
JaHHBIE B 00J1aK0, TPEIOCTABIISAS K HUM JOCTYT Iu(poBOMY NBOMHKKY. [locnenHuli B CBOKO OYepeib
9TH JaHHbIe 3anucbiBaeT. OJHAKO, MOJENb IMO3BOJISIET MEHATh JAaHHBIE M PACCMOTPEHUs
Pa3IUYHBIX CUTYaIUi.[2]

Hudposoii  nBoHMK 0OpabaTeiBaeT JaHHBIE B  3aBUCUMOCTH  OT  BBIOPAaHHOTO U3
3amporpaMMHUpPOBaHHBIX crieHapueB. s 00paboTku wHGOpMAIMU HEOOXOJAMMO MPOrPaMMHOE
obecneuecnre Matlab, Simulink.

[Iporokon nepenaun ganubix B obmako DDS, Ckopocts nepemaun gaHHbix 9600 OuT B ceKyHAY.
JlaHHBIE COXPAHAIOTCS B QopmaTe TaONHIBL: TeMIepaTypa M BIAKHOCTh C JBYX TOYEK,
sHEepromnoTpedieHune, Buaronorepu u Bpemst. Buzyammsanwmst: XK nucruteii. Ha mucruteid BeiBoasITCS
JaHHBIE: TEMIIepaTypa U BIAXKHOCTD C 2 TOUEK, SHepronoTpedieHre u Bpems. /laHHbie 0OHOBIIAIOTCA
pa3 B 10 cex., uarepdeiic aucrutes 12C.[3]

Pe3yabTaThl HCCJe10BAHUS U UX 00CYKIeHUE

[To pe3ynbTaTy HWCCIEIOBAHHUE BBISBICHBI ONTHMAIBHBIC PEKHMBI U3MEHEHHUS TEMIIEPATYpPhI IS
psifa MPOIYKTOB, a TAKKE PACCUUTAHBI U3MEHEHHSI MAacChl ATUX MPoaykToB. L{udposas moaens maet
rpaduKy, CXOXXKME Ha pacCuMTaHHbIE MPOrpaMMOM Ha KOMIBIOTEpPE, HEMOCPEICTBEHHO
MOJIKJTFOYEHHOMY K JISTHAPATOPY. ITO TOBOPHUT O TOM, YTO MOJICIIb UMEET BBICOKOE Ka4eCTBO, XOTh
TpebyeT nanbHermx 1opadboToK. [4]

BoiBoabI WK 3aK/II0YeHHE

Hecmotps Ha TO, 4TO 00€3BOKHBaHKE MUIIEBBIX TPOAYKTOB SBJISETCS CTaphIM METOJIOM, Oaroaaps
TEXHOJIOTUYECKUM JIOCTFDKEHUSM B PA3IUYIHBIX O0JIACTSAX, OH MOCTOSHHO Pa3BHBACTCS, Mpejiaras
MPOIYKTHl 0o0Jiee BBICOKOTO KadecTBa W pa3padaTbiBas HOBBIC IHIIEBBIC MPOIYKTHI IS
yIIOBJIETBOPEHHS] TOCTOSHHO pacTymero cmpoca. [lockonbky omepanuud 00€3BOKMBAHHS, Kak
MIPABUIIO, SIBJISIIOTCS OUY€Hb JOPOTOCTOSIIMMH C TOYKU 3PEHHsI DHEPTONnoTpeOIeHus, BCE elle eCTh

MHOTO BO3MOKHOCTEH I YJIY4YIIEHWH, KaK MOKa3aHO B JAHHOW cTaTthe. Takke O4YeHb BaXKHO



OTMETHTh, YTO BBHIOOP HAWIYYIICH TEXHOJOTHH CYIIKH TO-TIPEKHEMY OIPEACIICTCS THIIOM
MPOJIyKTa, €ro COCTAaBOM M (PU3NUECKUMHU CBOMCTBAMH. [5]
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