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Tema guceprauii:
1. ABTOMaTM3alisl TPOLECIB KEPYBAHHS TEIJIOBUM PEKMMOM CKJIOBAPHUX IeYen

2. Automation of thermal management regime glass furnaces

Pedepar:

1. Incepralist NpUCBsAY€HA IUTAHHSIM IiJBUIIEHHS €(PEeKTUBHOCTI IPOLIECY CKIJIOBAPiHHS Y BUPOOHUITBI CKJISHOI
IPOAYKL{i IJISIXOM CTBOPEHHSI CUCTEMU aBTOMAaTU3allii IpoLeciB KepyBaHHS OTO TEMJIOBUMU PEXUMaMU pobOTH,
sKa 6 Bifj[IOBifasa cyyacHUM BUMOT'aM pPecypco- Ta eHepro3bdepeskeHHsl. PO3IJIsiHyTi 0cOBIMBOCTI IpoLecy
CKJIOBApiHHA Ta IIPOBEIEHUI aHaJli3 Cy4aCHOrO CTaHY MaTEMaTUYHOTIO MOJIEJIIOBAHHS Ta CUCTEM KEPYBaHHS
CKJIOBApHUX INevyel. 3allpONIOHOBAHO MaTeMATUYHY MOJIEJIb CKJIOBAPHOI Iedi, sika 6a3yeTbCsl HA yCePEeIHEHUX 32
Peiinospncom piBHsSIHHAX HaB'e-CToKca Ta po3mypeHa 3a JOIoMOrow (peHOMeHOJIOTIYHUX MaTeMaTUIHUX
MoJiesIel Ipoliecy CKIoBapiHHA. TakoK cpOpMyJIbOBaHO NIOYATKOBI Ta FPaHUYHI yMOBU. PO3p06JieHa crpolieHa
MaTeMaTHU4Ha MOJeJib CKJI0BapiHHs. [IpoBeieHo OOCliIKeHHS po3po6IeHOi MOJieli, pe3yJIbTaTU SKOro CBif4aTh
npo ii BifMOBigHICTb IOYATKOBIN MOJEJI. 3 METOI0 BUBHAYEHHS TEMIIEPATYP Y TOUKAX, SIKi HE MifJISIraloTb QisnyHUM

BHMipIOBaHHSIM, CUHTE€30BaHO po3uupeHuil GinbTp Kasmana. Po3pobsiena cucrtemMa KepyBaHHS CKJIOBAPHOIO ITiYYIO0,



sKa Mae iepapxiuyHy CTPYKTYpPY i CKJIafa€eThCA 3 3-X PiBHIB - CTPATEriYHOr0, TAKTUYHOTO Ta ONEPATUBHOTO.
[TpoBeneHO OOCTiIKEHHS, SIKe MiATBepAUIO epeKTUBHICTb 3aIIpOIIOHOBAHOI CUCTEMU KePyBaHHS B yMOBaXx [l

30ypeHb pPi3HOro BUAY.

2. The thesis is devoted to improving efficiency in the production process of glass-glass products by creating a
process automation system controls its thermal modes that would meet modern requirements and resource
saving. The features glass-melting process and analysis of the current state of mathematical modeling and control
systems glass furnaces. The mathematical model of glass furnace based on Reynolds averaged Navier-Stokes
equations and expanded with phenomenological mathematical models of glass-process. Also formulated initial and
boundary conditions. Developed a simplified mathematical model of glass. A study of the model, the results of
which indicate its compliance with the initial model. To determine the temperature at points that are not physical
measurement proposed extended Kalman filter. The system control glass furnace, which has a hierarchical
structure and consists of 3 levels - strategic, tactical and operational. The study, which confirmed the
effectiveness of the proposed control system in terms of disturbances of various types.
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