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1. ABTOoMaTH3aLis MTPOLeCiB KepyBaHHS IPOrPiBaHHIM I1AIIEPOBOrO MOJIOTHA B CYIIMJIbHIN YaCTHUHI TaniepopoOO6HO]

MallrHN

2. Automation processes control of the paper web heating in the dryer section of the paper machine

Pedepar:

1. lucepranist NpUCBA4Y€HA IUTAHHSM IiIBUIIEHHS €(PEKTUBHOCTI IPOLECY CYIIiHHS NIANIePOBOTO MOJIOTHA HA
nanepopo6Hil MalllMHi LJISIXOM CTBOPEHHSI CUCTEMU aBTOMaTU3allii polieciB KepyBaHHs M0ro IporpiBaHHs SIK
BM3HAYaJILHOI'O €TaIy 3 TOYKY 30PY SIKOCTi FOTOBOI MPOAYKLLii, pecypco- Ta eHepro3depeskeHHs. PO3ryisiHyTO
0COOGJIMBOCTI NPOLIECY CYIIiHHS, TPOBENEHO MOT0 NapaMeTPUYHUI aHali3 SK 00'eKTa aBTOMaTUYHOTIO KEPYBaHHS Ta
MIPOaHaJi30BaHO Cy4YaCHUI CTaH MAaTEMaTUYHOTO MOJIEJIIOBAHHS Ta KEPYBaHHS MOr0 eTanaMu. 3arporoHOBaHO
MaTeMaTU4Hy MOZEJIb IIPOLECy IPOrPiBaHHS 1AaNI€pPOBOrO MOJIOTHA HA OCHOBI PiBHSAHb TEIJIO- Ta MACOIIEPEHOCY i
HECTalliOHAPHOI TEIJIONPOBITHOCTI 3 ypaxyBaHHSIM r€OMETPUYHUX OCOOIMBOCTEN CYIINIBHOI YACTUHM i
BJIACTMBOCTE M1allepoBOro MOJIOTHA. BUKOHaHa nepeBipka po3pobsieHoi Mojiesli Ha afieKBaTHICTb. BubpaHo

KpUTEPiii IKOCTi ONITUMAaJIbHOI'O KepyBaHHS Ta cGOPMOBaHi 0OMeXXeHHs Ha [IapaMeTpH SIKOCTi TOTOBOI MPOAYKILi.



Po3po6seHo npukiafHe NporpaMHe pilleHHs [J1 PO3PaxyHKY ONTUMAaJIbHOTO TEMIIEPATYPHOTO rpagiky
[IpOrpiBaHHS NANlePOBOTO [10JIOTHA y PeajibHOMY 4aci. Po3po6iieHo afanTUBHY ONTUMAJIbHY CUCTEMY KEPYBaHHS
IIPOLIECOM IIPOrPiBaHHsI NAIEPOBOrO MIOJIOTHA Y BiIIIOBIAHOCTI 40 PiBHS 30ypIOBajIbHUX BIVIUBIB y CUCTEMU i3
3aCTOCYBAaHHSIM METOMY JUHAMIYHOTrO NporpamysanHs Ta [11]]-perysstopis 3i 3SMiHHMMU MeXaMU 00'€KTy
KepyBaHH4. [IpoBeIeHO NOCIIIPKEHHS, sIKe MiITBEPANIIO €(PEeKTUBHICTb 3aIPONIOHOBAHOI CUCTEMU KEPYBAHHSI B
yMOBax [iii 30ypeHb pi3HOi Ben4nHU. Po3pobiieHi pilieHHs: MOKYTh OYTH PEKOMEHI0BaHi /11 BIIPOBAPKEHHS Ha

HiﬂHpI/IeMCTBaX LE€JII0JIO3HO-TIalIEPOBOIO KOMILJIEKCY YKpaiHH Ta CBiTy.

2. Thesis is devoted to the problem of increasing the efficiency of paper web drying section in the paper machine
by creating automation control system for heating paper web as a major step in terms of product quality, resource
and energy effectiveness. First chapter describes drying process as on object of automation control, held its
parametric analysis. Conclusion about current state of mathematical modeling and control of drying section.
Second chapter contains results of mathematical modeling of heating the paper web process based on the
equations of heat and mass transfer, unsteady heat conduction including parameters that based on geometric
features of drying section and properties of the paper web. Performed results of the adequacy of the developed
model check. In the third chapter was selected criteria optimal control quality and generated restrictions on
product quality parameters. Developed the application software solution for calculating the optimal temperature
schedule of heating the paper web in real time mode. Fourth part includes developed adaptive control system for
optimal of heating paper web process according to the level of perturbation effects in control object using dynamic
programming method and PID-controllers with removable off-site control. Presents results of study, which
confirmed the effectiveness of the proposed control system in terms of the perturbation of different amount. The
developed solutions can be recommended for implementation at the enterprises of the pulp and paper industry in
Ukraine and globaly.
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