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Pedepar:

1. Inceprarnis NpUCBsAY€HA IUTAHHSIM IiIBUIIEHHS €(PEKTUBHOCTI KEPYBaHHS YCTaHOBKOIO KOHTAKTHOI MEMOPaHHO]
OVCTUIISILII IIJIIXOM BIOCKOHAJIEHHS! KEPYBaHHS IPOLLECOM ITPU HEBU3HAYEHOCTI (PYHKIIOHATIbHUX BJIACTUBOCTEN
MeMOpaHu. B pe3ysbTati NpoBeeHoro aHaslisy BCTaHOBJIEHO, 110 1J1s1 IPOLeCy KOHTaKTHOI MeMOpaHu AUCTUIISL
XapaKTepHi HEBU3HAYEHOCTI, TaKi IK CyMapHUN TEPMIYHMH OILp Ta ITOPUCTICTb, IKi CYTTEBO BILJIMBAIOTh HA
KepyBaHHs MpouecoM. Po3pobieHa MaTeMaTM4Ha MOZEb NIPOLECY, SIKA BPaXOBY€ MPOCTOPOBU PO3IOALI
IIBUJIKOCTEN i TeMIlepaTyp B KaHaJlaXx MEMOPAHHOTO MOZYJIS i B MeMOPaHHUX ITOPax, @ TaKOK MOJIEJIb JJIs Liiyiei
KEepyBaHH4, 1110 BpaxoBye (PyHKLiOHAIbHI HEBU3HaYeHOCTi MeMOpaHu. IlocTaBiieHa i BupilieHa 3aBIaHHs
pobacTHOro KepyBaHHs IpolLiecoM. Po3pob6iieHi BapiaHTH cCTeM aBTOMAaTUYHOTO KEPYBAHHS [IPOL,€COM KOHTAaKTHOI
MEMOPaHHOI AUCTUIALi], OCHOBHA BiJMiHHICTb SIKUX IOJISITA€ B CIOCOOi BUMIPIOBaHHS Mepenajy TeMneparyp, o

BILJIMBA€ Ha MPOITyCKHY 3[laTHiCTh MeMOpaHu. Po3pobiieHa cuctema KepyBaHHS [IPOLeCOM Ha OCHOBI POOACTHOTO



perymsitopa, 1o 3a6e3nedye KepyBaHHS IPOLECOM B YMOBaxX HEBU3HAYEHOCT] i 1O3BOJISIE TPU HEOOXiIHOCTI
3YIIMHATY YCTAaHOBKY Ha OUMCTKY YH 3aMiHy MeMOpaHu. Po3pobiieHuii nporpaMHuil MozyJib «MopeoBaHHS Ta
ONTUMAaJbHe KePyBaHHS IPOLIeCOM KOHTAKTHOI MeMOpaHHoOi aucTuisLii» BposamkeHuil Ha [IpAT «POCHUY» y
CKJIa/li CUCTEMU aBTOMATUYHOTO KePyBaHHS KOHLIEHTPYBAHHS OCBITJIEHUX SI6JIYYHUX COKIB. Y HaBYaJIbHUI [IPOLIEC
Kadenpu aBToMaTu3alii XiMivHUX BUPOOHULITB HallioHaIbHOTO TEXHIYHOTO yHiBepcUTeTy YKpainu «KuiBcbKuit
MOJITEXHIYHNUN IHCTUTYT iM. Iropst CiKOpCBKOTr0» BIIPOBAIKEHI MaTeMaTUYHi MOZEJIi IIPOLeCy KOHTAKTHOI
MeMOPaHHOI JUCTUIIAL|T, CHCTeMU ONITUMAJIBHOTO i pO6aCTHOTrO KEpPyBaHHSI IPOLIECOM KOHTaKTHOI MeMOpaHHOi
IVCTUJISILL

2. The dissertation is devoted to questions of increasing the efficiency of management of the installation of contact
membrane distillation, by improving process control in the functional uncertainties of the membrane. As a result of
the analysis, it has been established that uncertainties such as total thermal resistance and porosity are
characteristic for the process of contact membrane distillation, which significantly affect the process control. The
mathematical model of the process is developed which takes into account the spatial distribution of velocities and
temperatures along the channels of the membrane module and in the membrane pores, as well as a model for
control purposes that takes into account the uncertainties of the process parameters. The task of robust process
control is set and solved. There are developed variants of automatic control systems of the contact membrane
distillation process, the main difference of which, is in the method of measuring the temperature difference, which
influence on capacity of the membrane. There is developed process control system on robust regulator basis,
which provides control of the process under conditions of uncertainty, and allows, if necessary, to stop the
installation of membrane cleaning or replacing. Developed software module "Modelling and optimal control of the
process of contact membrane distillation" was implemented at PJSC "ROSICH" in the system of automatic control
of the lighted apple juice concentration. The educational process of the Department of Automation of Chemical
Productions at the National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute" implemented
mathematical models of the contact membrane distillation process, the optimal and robust control system of the
contact membrane distillation process.
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