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Pedepar:

1. Inceprariist cipsiMoBaHa Ha CTBOPEHHS TaKMX CHCTEM KEPYBaHHS IIPOLieCaMy HEellepepBHOro aiCOPOLiITHOrO
OYMIIEeHHS BiANpalbOBaHUX OJIMB Ta MACTUJI, SIKi 1O3BOJISITH 326€3I1€YUTU BUCOKY SIKICTh OUMIEHHS Ta IPUHLUIN
pecypco36epeskeHHs IIpy Nepepoblii pi3HOI 32 BJIAaCTUBOCTSIMUA CUPOBMHU. HaykoBa HOBM3HA I10JISITA€E B
HaCTyITHOMY. YJOCKOHAJIEHO CUCTEMY KEPYBaHHS IIPOLIECOM ancopoO1iii, B sIKifl Ha BigMiHYy Bifl yCTaJIeHUX,
BPaxXxOBaHO MOJKJIMBICTh CYyTTEBUX 3MiH BJIACTMBOCTEY HOBOI 3a0pyJHEHOI CUPOBUHH, IJIs1 YOTO IlependadeHo
aBTOMAaTM30BaHMUH MOUYK y 6a3i JaHUX PeYOBUH-aHAJIOTiB HOBOI CUPDOBUHMU, CTATUCTUYHI JOCIiI)KEHHS 3HalHeHUX
y 6a3i BapiaHTiB TUCKY Ta TEMIIEPATYPH B a[icOPOEpi AJ1s1 aHAJIOTIB, & TAKOXK MPUMHATTS pillleHb MIOA0 MOYAaTKOBUX
3HAY€Hb LIUX PEXKUMHUX NapaMeTpiB. YIOCKOHAJIEHO CUCTEMY a[JaliTUBHOTO KEPYBAaHHSI [IPOLLECOM a,cOpOLii, B sKiit

Ha BiIMiHy Bif BiloMUX, 110 6a3yIOThCS Ha IOTOYHIM ineHTHdikaLii Mogesel guHaMiKy ITpoLiecy Ta Ha HACTYITHOMY



BM3HAYEHH] TapaMeTpiB HaJIAIITYBaHHS PETYJIITOPiB TUCKY Ta TEMIIEPATypy B aicOpOepi, yBeleHO KOperyBaHHS
MTOYaTKOBUX 3HAYEHb LINX PEXXMMHUX NIaPAMETPIB 32 KOHLIEHTPALliIMU apOMaTUYHUX BYIJIEBOIHIB, CIpKM i CMOJI B
OYUIIEHOMY IPOJYKTI, 110 JO3BOJISIE LOTPUMYBATHCS! BUMOT [10 SIKOCTi OYMILEHHSI IPOAYKILii Ta 3aHECTH B 6a3y
IAHMX 3HAUYEHHS BiNIOBiIHMX BJIACTUBOCTEN HOBOi CHPOBUHMU i OTPi6Hi 1714 i mnepepoOKu TUCK Ta TEMIIEPATYPY.
JicTtana noganapIoro po3BUTKY CUCTEMA aJalITUBHOTO KEPYBAaHHS THCKOM i TeMIlepaTypolo B ancopbepi 3
KOPETYBaHHSM NIOYATKOBUX 3HAYEHD [IUX PEKUMHUX [1aPAMETPIB 32 KOHLEHTPALiIMU aPOMaTUYHUX BYIJIEBOAHIB,
CipKH i CMOJI y IpOAYKIii, B sIKill Ha BifMiHY Bifi yCTajleHUX CIIOCO0iB, 3HAYEHHS KOPEryBaJbHUX CUTHAJIIB
BU3HAYAIOTh HA OCHOBI HEYITKMX MHOJUH 1 HEYITKOI JIOTiKH, 1110 [O3BOJISIE MiIBUIIUTY SKICTb IIPOAYKLii B yMOBax
BiZICYTHOCTi OOI'PYHTOBaHUX MaTeMaTUYHUX 3aJI€;KHOCTEN 3a JOIIOMOI0I0 AOCBiny daxiBIiiB. 3aIpOIIOHOBAHO
iHTerpoBaHy CUCTEMY KepyBaHHS alCOPOLiIIHUM OUYMIEHHSIM IIJIIXOM [TOEHAHHS CUCTEMU K€PYBaHHS IIPOLIECOM
IIPU CYTTEBiN 3MiHi B1IaCTUBOCTEN HOBOI 3a0pyIHEHOI CUPOBUHY 3 CUCTEMOIO KEPYBAHHS [TPOLIECOM IIPU CTAJIAX
BJIACTMBOCTSX 3a0pyIHEHOI CUPOBUHH, sIKE Iepedadae yepryBaHHs eTalliB BUBHAYEHHS PEKNMHUX I1apameTpiB
azcopoLii 32 CMPOBUHAMHU-aHAJIOTaMU Ta 3@ [IOKa3HUKAMU SIKOCTi OYMILEHOTO IIPOAYKTY, IPUUOMY PEKUMHI
napaMeTpu APYroro eTaiy 3alnaM’siTOBYIOTbCS B 6a3i JaHNWX CUPOBMH-AHAJIOTIB IEPIIOTO eTally, e II0eJHaHHS
IO3BOJIsIE 320€3€YUTH SKICTb MPOAYKLIi i pecypco30epekeHHs 3a PaxyHOK MiJBUILIEHHS PiBHS BiJOBIIHOCTI MiX
PEKMMHUMU ITIapaMeTpaMu Ta IIOTOYHUM BJIACTUBOCTSIM 3a0pyIHEHOi CHPOBUHHU. JlicTaso MoAanbuoro po3BUTKY
MaTeMaTU4HE MOJIeJII0BaHHS aICOPOLIIMIHOIO OUMIIEHHS], IO NIOJISITAa€ Y CTPYKTYPHil ineHTudikauii mogei
IVHAMiKU [IpoLecy afcopolii, IPM3HAYEHOI 17151 aJallTUBHOI CUCTEMHU KEPYBaHHS, & TAaKOXK y CTATUCTUYHUX
32JIEXKHOCTSIX MK BJIACTUBOCTSIMU CUPOBMHU Ta BiJIIOBIZHUMY PEXUMHNMMY [TapaMeTpaMH, sIKi 00'egHaHi y 6a3i
JAHUX CUPOBMH-aHAJIOTIB. [I[pakTU4He 3HaY€HHS OJ€p’KaHUX PE3YJIbTATIB I10JISITA€ B CUCTeMaTH3allii 3a71a4
KEPYBaHHSM aJiCOPOLIMHAM OYUIIEHHSIM; OTPUMaHHI MoJiesiel aficopOllii, TpM3HAYEHUX [JIs1 CUCTEM KEPYBAHHS
azcop6uitHuM ounieHHsIM BOM; BU3HauY€HHI I0YaTKOBUX PEKMMHUX ITapaMeTpiB aficop6Lii A1 HOBOI 3a
BJIACTUBOCTSIMU CUPOBUHY; CTBOPEHHI aJalITUBHOI CUCTEMHU KEPYBAaHHS OUUILEHHSIM; 3aCTOCYBaHHI HEYITKOI
aBTOMAaTHUYHOI CUCTEMU KEPYBaHHS OUYMILEHHSIM, 6231 3HaHb JJIs1 1iarHOCTYBaJIbHOI €KCIIEPTHOI CUCTEMU Ta iHIIUX

34CTOCYBaHb €KCIIEPTHUX 3HAHD. O,u,ep>1<aHi pe3yIbTaTU BI/IKOpI/ICTaHi B HaBYaJIbHOMY Hpoueci.

2. The dissertation aims to create such control systems for continuous adsorptive purification of wasted oils and
greases (WOG), which would provide a high purification quality and resource conservation principles when
processing raw materials with different characteristics. The scientific novelty is in the following. Has been
improved the adsorption process control system, in which, unlike the established ones, the possibility of
significant changes in the properties of new contaminated raw materials is taken into account, such as automated
search in the database of substances-analogs of new raw materials, statistical studies of pressure and temperature
variants in the adsorber for analogs found in the database, as well as making decisions about the initial values of
these mode parameters. Has been improved the adaptive control system of the adsorption process, where, in
contrast to the known ones, that are based on the current identification of process dynamics models and on the
subsequent determination of the pressure and temperature regulators settings in the adsorber, has been
introduced the adjustment of the initial values of these mode parameters according to the concentrations of
aromatic hydrocarbons, sulfur and resins in the purified product, which allows to comply with the requirements
for the quality of product purification and update database with an entry that includes values of the relevant
properties of the new raw material, pressure and temperature required for its processing. Received further
development of adaptive control system of pressure and temperature in the adsorber with the correction of the
initial values of these mode parameters according to the concentrations of aromatic hydrocarbons, sulfur, and
resins in the product, unlike established methods, its values of the correction signals are determined on the basis
of fuzzy sets and fuzzy logic, which allows to improve product quality in the absence of substantiated
mathematical dependencies with the help of specialists experience. An integrated adsorption purification control
system is proposed, by combining a process control system with a significant change of new contaminated raw
materials properties with a process control system, where properties are stable, which involves alternating stages
of determining the mode parameters of adsorption according to analog raw materials and quality indicators of the
purified product, the mode parameters of the second stage are stored in the database of the raw materials



analogues of the first stage, this combination allows to ensure the quality of products and resource conservation
by increasing the level of correspondence between the mode parameters and the current properties of the
contaminated raw materials. Has been further developed mathematical modeling of adsorption purification, which
lies in the structural identification of the adsorption process dynamics model intended for the adaptive control
system, as well as in the statistical dependencies between the properties of raw materials and the corresponding
mode parameters, which are combined in the database of raw materials analogues. The practical significance of
the obtained results is the systematization of problems of adsorption purification control; obtaining adsorption
models intended for WOG adsorptive purification control systems; determination of the initial mode parameters of
adsorption for new raw materials according to their properties; creation of an adaptive purification control
system; applying fuzzy automatic purification control system, knowledge base for diagnostic expert system and
other applications of expert knowledge. The obtained results are used in the educational process.
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InenTudikarop ROR:



PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Crenanenp Osnekcangp Bacunbosuy

2. Oleksandr V. Stepanets

KBasigikanis: . . u., gor., 05.13.07
Inentudgikarop ORCID ID: 0000-0003-4444-0705
JoparkoBa indpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAMYHOI 0COOHM: HauioHnanbHuii TexHi4HMIA yHiBepcuTeT YKpainu "Kuischkuit

NOJIiTeXHIYHMM iHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekt bepecreiicekuil, 6yg. 37, Kuis, 03056, Ykpaina
dopma BiracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hanap Bitaniit CtenanoBruY

2. Vitalii S. Tsapar

KBasigikanis: . . u., gor,., 05.13.07
InenTudgikarop ORCID ID: 0000-0002-8347-7941
JoparkoBa iHdpopmamnist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COO0HM: HaujoHnanbHuii TexHiuHMiA yHiBepcuTeT YKpainu "Kuischkuit

NOJIiTeXHiYHMIA iHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT bepecreiicekuil, 6yg. 37, Kuis, 03056, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI Kyuenko Anaroriii IsaHoBUY
rOJIOBH pagu

BaacHe IlpizBuie Im's [10-6aTbKOBI KyueHnko AHarorii [BaHOBUY
rOJIOBYIOYOTO Ha 3aCiflaHHi

BigmoBizasibHU 32 MiATOTOBKY Tiopina €renis OnekcaH/ipiBHa

00JIiIKOBHX JOKYMEHTIB



PeecTtpaTop VYKpIHTEI

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OistJIBHOCTI




