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[ocTranoBka mnpodsemMu. BuroToBicHHS CKIa € JyKE CHEPrOEMHUM MPOLECOM. Buxonmsum 3 1BOTO,
MPaBUJIBHUMN MIiAXIJ IO CTBOPEHHS CHCTEMH KEPYBaHHS TCIUIOBHM PEKHMMOM CKIIOBAPHHX IICUCH € MePIIOYCPrOBUM.
OCHOBHOIO 337]aUCI0 € 3HUKCHHS BUTPATH MPUPOIHOTO ra3y 3a HE3MIHHOT SIKOCTI TIPOJTYKTY.

MeTo10 CTaTTi € CIIPOIIEHHS MApaMETPUYHOI CXEMH CKJIOBAPHOI BUPOOHMIITBA, TOCIKEHOI B mpari [1].

Buknang ocHoOBHOro marepiajy. BuxigHuMu peryipOBaHMMH IapamMeTpaMyd i BHOpaHOTo 00’ €kTa
kepyBaHHs (puc. 1) € piBeHp ckioMach B nedi Lo, THCK po3pimkeHHs P, TeMIepaTypa CKIOMAacH Ha BHXOZI 3
amapaTta T 1 ra3omoBITPSAHOI CyMIlI B 30HI OCBITICHHS | 4105, BMICT KHCHIO Y BiANpanboBaHOMY rasi Q.
BXigHuMu KepiBHUMH IIapaMeTpaMu € BUTPATH: manusa (razy) Fi.,; MoBiTps Ha ropiHHs F.,; ra3y Ha Buxoqi 3 meui
Fouxrasy CHPOBHHM Fy; TOBITpA Ha 06apOoTaxk Fropsips. BUMiproBaHMMHU 30ypEeHHAMM € THCK, TEMIEPaTypa,
BoJioricth razy Ha BXOM (P, Tras fran); 1w x mapamerpu it moBITPS (Pross Tross fros) W HABKONHIIHBOTO
cepemoBumia (P, T.c, fuc). HeBumiproBani 30ypenns — 1e ckiaj cupoBHHU (IUXTH) Q. 1 MBUAKICTH PyXy
CKJIOMACH B XOJ1i BapiHHA V.
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Puc. 1 —ITapamerpnyHa cXxeMa CKJI0OBapHOI neyi 3 JIHisSIMH BIUIMBY BXiIHHX mapaMeTpiB i 30ypeHb Ha
BUXiTHI mapamerpu [2]

YMICT KHCHIO y BiATpalibOBaHOMY Ta3i 0e3MmocepeIHhO 3aICKUTh BiJl BUTpATH MOBITPsT Ha OapOoTax, piBeHb
CKJIOMAaCH — BiJl BUTPATH IIHUXTH, THCK PO3PIKEHHS — BiJl KUTLKOCTI Ta3y, IO MOJAI0Th HA HArpiBaHHS BXiTHOTO
noBiTps. 1li BHXigHI mapaMeTpH, sKi PEryiolTh 3a OAHOKOHTYPHMMHU CXeMaMH [2], He MOTpeOyIOTh OKPEMHX
JIOCITIDKEHb, OCKUIbKM Maike He BIUIMBAIOTh HA SIKICTh MPOAYKTy. IlapaMeTpy HABKOJMIIHBOI'O CEepPEIOBHINA
HEe3JlaTHI CYTTEBO BIUIMHYTH Ha Tepedir mporecy, OCKUIBKH Jialma3oH iXHBOTO 3MIHEHHS € MEHIIHM, aHikK
KBaJIpaTUUHUI KpuTepiid £. 3 orisiay Ha 1ie, 3raJaHuMy MapamMeTpaMi MOXXHA 3HEXTYBAaTH Ta CIHPOCTHTH CXEMY,
BUKJIIOYMBIIIN 3 HET OJJHOKOHTYPHI CUCTeMH KepyBaHHsI (puc. 2).

Temneparypa B 30HI OCBITJICHHS Ta30MOBITPSHOI CYMIIli Ty — OJMH 3 BXIIMBIIIMX IapaMeTpiB, IO
BU3HAYAE SIKICTh MpoAyKIii. Ha BUPOOHUIITBI peai3oBaHO CXEMYy KEPYBaHHS I[I€I0 TEMIIEPATYPOK0 PETyIIOBAHHIM
nojaui rasy Ha najgpHUKH [3]. Y cucTeMi mpuCyTHs Iist Ha 00 €KT OJHOTO 3 KEpPOBaHHX 30ypeHb — TEMIEpaTypH
HOBIiTPss Ha BXoxi. Temmeparypy ra3omnoBITPsSiHOI CyMilli B 30HI OCBITJICHHS PEryJIOIOTh 32 OIHOKOHTYPHOIO
3aMKHCHOK) CHUCTEMOKO 3 BXIJHUM CHUTHAIOM F ., curHaiom kepyBaHHs F., 1 kepoBaHuM 30ypeHHSIM Tjp.
ITimirpiBaHHs MOBITPSI HA BXOJI PEANi3yIOTh 32 IOTIOMOTOIO BiNpanboBaHOTO ra3y. Ha BUpOOHHUIITBI TigirpiBaHHs
3IIACHIOETBCS B pereHeparopax i He morpeOye nomatkoBux 3artpar [4]. Tomy kepoBaHe 30ypeHHS T, MOXHa
PO3TIIAIATH B OKPEMOMY KOHTYpi KepyBaHHS Fyyy rai—Thos. THUCKHU Ta3y U MOBITps Oe3mocepeHbo Ha TEMIIepaTypy



CKIIOMAaCH HE BIUIMBAIOTh. Y Tedi HEOOXiJHO MiITPUMYBATH CTAIMA THCK, OTXKE CHUCTEMH KOHTPOJIIO OyIyTh
ABTOHOMHI 1 HAJIAIITOBAHI HA BiAOBiHE 3HAYCHHS He3aNEKHO Bil Tor 1 Trasnos [4].
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Puc. 2 —Ilepuimii eran cpomeHHs

OCHOBHHM BHXiJIHUM IapaMeTPOM CKIIOBApHOI redi € TeMmneparypa ckiomacu T, [5]. Ciig BcraHOBUTH, sIKE il
3Ha4YeHHs Oyne BuMmiproBatucs. Temmeparypa T, 3aJ€KUTh Bif BUTpAT razy F,, i moBitps F.,, Temmeparypu T,
cknany muxTh Qux 1 mBUAKOCTI V. TOMY MOXXHA PO3IIISTHYTH ABI ITapaMeTpU4Hi cXeMu. Y Tepuiiii Buxoaom Oyne
temnepatypa T, L0 BUMIPIOBATUMETHCS AOHHUMH TepMmomnapamu (puc. 3), y Apyrid — temneparypa Trasnos, LIO
BUMIpPIOBATUMETHCS TepMonapaMu ckieninus (puc. 4).
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Puc. 3 —ITapamerpuyHa cxemMa 3 BUXiTHHM nmapamerpom 7,

BximHi mapameTpu B 000X cXeMmax € OJHAKOBUMH, a 30ypeHHs — pisHuMH. Ha Temnepatrypy T a;nos CYTTEBO
BIJIMBAE KepoBaHe 30ypeHHS T,,,. TeMIeparypa ra3omoBiTPsSHOI CyMIillli BIUIMBAE Ha TeMIIEpaTypy CKJIOMAacH, i
CUCTEMA, B SIKii BUXITHUM MAPaAMETPOM € T 43105, € CKIATIOBOIO CUCTEMH KEPYBAaHHS T0OJIadi MAIBHOTO B MaJbHUKH,
SK OJMH 3 KOHTYpIB, a00, 3aJI€KHO BiJ{ MOCTABJICHOI 3a/1a4i, MOXE PO3INIAIATHCS K OKpeMma chcTema. BuximHum
napaMeTPOM 3arajibHOi CHCTEMH BHCTYIIATHME TEMIepaTypa cKiioMacH. Ha BUpOOHHIITBI CTBOPEHI OKPEMi CHCTEMHU
KEPYBAHHSI JJIsl MiATPUMAHHS TEMIIEPATYPH B 30HI OCBITJIIEHHS CTANOO [2].
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Puc. 4 —IlapamMeTpu4Ha cxemMa 3 BUXiTHUM MapaMeTPoOM T a; 1on



OCHOBHOIO 3a7]a4€l0 CHUCTEMH KEepyBaHHS 3 BUXIIHHM mapameTpoM T, € OJepKaHHSA SKICHOT MPOAYKIIi 3a
MEHIIIOT BUTPATI NAIBHOTO. [le € MOKIMBIAM TUIBKH 32 YMOBH MiATPUMYBaHHS BiAIOBITHOTO TEIUIOBOTO PEXHMY B
neui [4]. Jsa mapameTpu — CKJIag CUPOBUHH Qx 1 INBUIAKICTE PyXy cKiIoMacH Vo — € HEKEPOBAHUMH 30ypEHHAMH i
OCHOBHOIO 3aJ1a4ero il Yac CHHTE3Y CHCTEMHU KEePYBAHHS — IIOMOTTHCS IXHBOTO MiHIMaJbHOTO BIUIMBY Ha SKiCTh
MPOIYKTY. SIKIo BipHO MigiOpaHo CITiBBIIHOIICHHS KOMIIOHEHTIB IIMXTH, ii CKIIaj rmepectae OyTH 30ypeHHIM i He
MO HEraTUBHO BIUIMBATH Ha SIKICTh CKIIOMACH.

VY cBoO uepry, Ha MBUAKICTh PYXY V. BIUIMBAE MIBUAKICTh 3aBAHTAXKEHHS HOBOT MIMXTH i Temmeparypa [2].
Skmo cucTeMy KepyBaHHS 3aBaHTAKCHHSIM HAIANITOBAHO U MiATPUMYETHCS BiJIOBITHUHA TEIUIOBHU PEXKHM,
HMIBHIKICTh V. 3MiHIOBaTHCA He Oyme. OTpUMYyeEMO 3aMKHEHE KOJO — i3 3MIHCHHSIM TEMIICPATypH 3MIHIOETHCS
NIBHJIKICTh, 1 HaBMaKH. SIKIIO 3aBaHTaKCHHS BiAOyBaTUMEThCS 3a TCXHIYHUMH BHUMOTAaMH, IIBHIKICTH HE Oyze
BIUIMBATH Ha SIKICTh BUXIJHOTO MPOIYKTY.

IMapamerpu fry; i Py, BIUIMBarOTH JHIe Ha poOOTy manbHHKIB [6]. SIKIIO BOHM HE BiAMOBIZAIOTH POOOYMM
HOpMaM, CUTYyaIlis CTa€ aBapiiHOIO, IO HE € IPEIMETOM IIi€i cTaTTi. [HIIa cuTyaris 3 TeMrepaTyporo razy T,,. Llei
mapaMeTp € KOHCTAaHTOIo, aje Oe3MocepeqHhO BIUIMBAE HA TEMIIEPATypy CKJIOMAcH 3aBISKHA TEIUIOOOMIHY Mix
ra3oBUM IPOCTOPOM i BEPXHIM IIapoM ckiomacu [4].

3 ommimy Ha HaBeNCHE BHINE, MApaMETPHUYHY CXEMy CKIOBapHOi medi (quB. puc. 3) MOXXKHA OCTATOYHO
cupoctutH (puc. 5).
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Puc. 5 —IlapamerpuyHa cxeMa KepyBaHHSI TEMIIEPATYPOIO CKJIOMACH

[ITo6 npoanaizyBat poOOTYy IMedi, CIIiJl pO3pOOUTH MaTEMaTHIHY MOJIENb Il BU3HAUYCHHS peakilii 00’ ekTa Ha
3MIHEHHSI BXiJHHUX mapamerpiB. OCKUIBKM JOCITIDKYBaHUH 00’ €KT CKIIaJaeThcs 31 CKJIOMAacH, KJIaAKH, Ia30BOTO
NpOCTOPY, NOTPIOHO MIOHAWMEHIIEe TPH MaTeMaTHYHI MOJETl A KOKHOTO 3 HHUX 1 CTPYKTypHa, IO ix
00’ eiHyBaTHME.

BucnoBok. OjepxaHo CIPOILEHY TapaMEeTPUYHy CXEMY CKJIOBApHOI Meyi 3 OJHUM BUXIJHUM MapamMeTpoM —
TEeMIIEpaTypol0 CKJIOMAcH 1 TphOMa BXIIHUMU — TEMIIEpaTypol0 Ta3y, BUTPATOlO0 razy W moBiTpsi. OCHOBHOIO
3aJa4yel0 MOAAJIBIINX AOCTIAKeHb Oyae CTBOPEHHS CTPYKTYpHOI MOJeNi HarpiBaHHS Ta CHHTE3 aJalTHUBHOI
CHCTEMH KepPYBaHHS TEIUIOBUM PEXUMOM CKJIOBAPHOI I1edi.
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Sitnikov O. V.
INVESTIGATION OF PARAMETRIC SCHEME FURNACE

In this the work considered and investigated pafsim@iagram glass furnace. Completely considerdidrgout,
output signals, managed and controlled disturbarRR&ametric diagram shows the object is a complemioer
base and utility lines. It is necessary to simpiifg scheme for the formation of the task of thdyst

The temperature in the area of lighting the gastanexthe main parameters of the furnace, as italyeaffects the
quality of the glass, which in turn affects the lifyeof the finished product. The object is the @aipof a controlled
perturbation — air temperature at the inlet. Thésea temperature control of gas-air mixture in thenace area
lighting one contour closed system with a singfuirsignal, control signal and controlled disturlzam



The main source parameter furnace as automatiorabljerforms the temperature of the glass. Parameircuit
obtained after simplifications can be decomposed fwo. The first release will be performing tergtare glass,
measuring thermocouples happens to them, and ttomde- the temperature in the area of lighting glas mixture,
the measurement takes place thermocouples.

Temperature gas-air mixture affects the temperatfr¢he glass and the system is part of the cordystem of
feeding fuel to the furnace burners as one of tithg and depending on the task, can be considesedseparate
system. Accordingly, the total system output patamemperature serving glass.

All inputs, outputs and disturbances will be usedrniodeling, under a parametric circuit designednaige. When
creating a mathematical model and check its adeguercaddition to an analysis of existing modelshbaoms,
regenerative glass furnaces, consider the datadesign features glass factories.

As a result of research on parametric scheme fuenaas obtained parametric simplified diagram of @ugput
parameter — temperature glass and three input patens: fuel gas and air in the combustion procedbs,
temperature of the gas.

Keywords: mathematical model, glass mass, glass furnacensatic diagram, thermal conditions.
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