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1. MaremaTnyHe Ta KOMITIOTEPHE MOIETIOBAHHS ITPOIIECIB OYMIIEHHSI TEXHOJIOTIYHOI BOJY IJ1s1 iX aBTOMAaTHU3allii

2. Mathematical and computer modeling of the process of water treatment processes for their automation

Pedepar:

1. Incepralist pUCBsAY€HA BOOCKOHAJIEHHIO PEXXUMIB pOOOTH OYMCHUX CIIOPYJ, IUISIXOM iX aBTOMaTU3allii Ha OCHOBI
PO3pO6JIEHNX HOBUX Ta YL,OCKOHAJIEHHS iCHYIOYMX MaTEMaTUYHUX MOZEJIEN IIPOLIECiB OYUIEHHS TEXHOJIOTIYHUX
BOZ,. BIoCcKOHanEeHO iCHyI04i MaTeMaTUYHi MOZEJIi IIPOLIECiB OYUILEHHS TEXHOJIOTIYHUX BOJ, 3 BAKOPUCTAHHSIM
MarHiTHOro, 6i0JIOTiYHOrO Ta €J1IEKTPOKOAryJILiiHOTO OYMILEHHS. BpaxoBaHO B3a€MHMI BIVIUB XapaKTEPUCTHUK
CepenoBulIa Ha MapaMeTpu npotecy. [IpoBefeHo po3paxyHOK KPUTUYHOTO Yacy pOOOTU MarHiTHOro QinbTpa, a
TaKOX I1epenaf, TUCKY, 0 YTBOPUCS MPU LIbOMY 3 BUKOPHCTAaHHSIM KOMITIOTEPHOTO MOZIeJIIOBaHHS. HaBeneHo
Pe3yJIbTaTU PO3PaxyHKiB poO3N0iay KOHLIEHTPallii JOMIIIOK Ta 0caly Mo IOBXUHI MarHiTHoro Qinbrpa. JJocaimkeHo
BILJIMB KOHLEHTpallil KUCHIO Ta TEMIIEPATyPU BOGHOIO CEPENOBUILA HA PiBEHb aKTUBHOIO MYJIy i BiZllIOBiIHO Ha
KOHILIEHTPALli0 3a0pyAHEHHS Ha BUXO/i 3 6iosoriyHoro ¢inbrpa. HaBeneHo pesynbTaTi po3paxyHKiB pO3NOAiTy

KOHILIEHTpaLlii JOMIIIOK, aKTUBHOT'O MYJIy, KUCHIO I10 OBXUHI (PinbTpa B pi3Hi MOMEHTHU 4acy Ta B Pi3HUX



KOOPAMHATAaX 3 4acoM. Po3po6sieHO MaTeMaTUYHy MOZEJIb OYUILEHHS TEXHOJIOTIYHMX BOJ, METOZOM
€JIEKTPOKOAryJsiii, 4Ka J03BOJIS€ BUSHAYUTH BIJIMB BEJIMYUHYU CTPYMY MIXK IIJIACTUHAMU KOAryJIsITOpa Ha SIKiCTh
OUUIIeHHS TeXHOJIOTIYHOI BOAM Bifl KOHIEHTpaIllio i0HiB Hikeso0. [I[poBeieHO KOMITIOTEPHE MOJIeTIOBAaHHS 3
BMKOPHMCTaHHSIM J01aTKy Simulink mporpamHoro cepenosuiia Matlab. HaBeneHi pe3yibTaTy pO3paxyHKiB
pO3noAiny KOHLEHTpallii ioHiB 3aji3a, TeMIEpaTypy BOJHOTO CEPENOBULIA TIPY Pi3HINA BEJIMYUHI CTPYMY MiXK
KaToJoM i aHOo/ioM. Po3po6iieHo cucTeMy aBToMaTH3allii BiilIOBiAHUX IPOLIECiB 3 BUKOPUCTaHHSIM Pe3yJbTaTiB

MOJENI0OBaHHS.

2. The thesis is a completed scientific research, which solves the important scientific and technical problem of
improving the modes of operation of treatment facilities by automating them on the basis of new mathematical
models of processes of purification of technological waters. The first section provides an overview and analysis of
the literature on the topic of the thesis, identifies the tasks of the research presented in the work in solving the
scientific and technical task of developing new mathematical models for process of water treatment for their
automated control. The second section describes the problem of the water treatment process with magnetic
filters. In the developed mathematical model of magnetic purification, the reverse influence of process
characteristics (concentration of contamination of liquid and trapped particles) on the characteristics of the media
(coefficients of porosity, filtration, mass transfer, magnetic field intensity) was taken into account. To simulate the
operation of the magnetic filter in the Simulink application of the MatLab software environment we found a
solution to the problem. Based on the obtained results, the filter protective time and pressure drop were
determined. The third section is devoted to the mathematical modeling of the process of biological water
treatment. In this section, mathematical models of biological purification are developed that take into account a
number of basic parameters, such as: variable input concentration of pollution, variable concentration of oxygen,
temperature of the aquatic environment, etc. The fourth section is devoted to the mathematical modeling and
automation of electrocoagulation processes. The description of the mathematical model takes into account the
processes that take place in the electrocoagulation plant, as a set of interaction of various factors depending on:
the concentration of suspended solids in water, the applied force of the current, the flow rate and temperature of
the fluid, the external environment, water in the reactor, the design parameters of the electrocoagulation plant.
The results of the thesis were used in the design of the electrocoagulation plant for the treatment of process
waters of the textile industry by the Limited Liability Company "E.T.E."; during the modernization of the existing
water treatment system by the Rivne Regional Production and Utility Enterprise of the water supply and sewerage
system "Rivneoblvodokanal"; in improving the operation of the biological wastewater treatment system by Limited
Liability Company “Swisspan Limited”. The results obtained are implemented in the educational process in the
preparation of special courses “Numerical Methods”, “Numerical Methods in Electric Power Engineering”
(Department of Automation, Electrical and Computer-Integrated Technologies of the National University of Water
and Environmental Engineering) for students of the National University of Water and Environmental Engineering
of the Ministry of Education and Science of Ukraine.
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