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2. Models and tools for constructing a computer system for determining the rheological characteristics of
technical fluids

Pedepar:

1. Inceprauiiina po60Ta IpUCBsSIYeHa BUPIlIEHHIO aKTyalbHOI HAyKOBOi-TeXHIYHOI 3a/ia4i — CTBOpEHHS
KOMITIOTEPHOI CUCTEMHU BU3HAUYEHHS PEOJIOTIYHUX XapaKTEPUCTUK CYAHOBUX TEXHIUHUX PiAUH 3 NMiJBUILIEHUMU
MoKa3HuKaMu poboTH. Briepiie oTpumana iHdopMaliiliHa MoieIb KOMITIOTEPHOI CUCTEMHU BU3HAUYEHHS PEOJIOTiYHMX
CyJlHa. 3allpONIOHOBAaHO METOJ], aBTOMAaTUYHOI0 BUBHAYEHHSI Ta PETyJIIOBAaHHS PEOJIOTIYHUX XapaKTe€PUCTUK
CYJIHOBUX TE€XHIYHUX PifvH. OTpUMaY NOAJIBMINNI PO3BUTOK aJITOPUTMHU aBTOMAaTUYHOTIO BU3HAUEHHS Ta
PETYJIIOBaHHS PEOJIOTIYHUX XapaKTEPUCTUK CYJHOBUX TEXHIYHUX PiIyH. YIOCKOHAJIEHO MAaTEMAaTUYHY MOZEb

BHMipIOBaJIbHOTO 30H/Y KOMITIOTEPHOI CUCTEMU BU3HAYEHHS PEOJIOTIYHUX XapaKTepPUCTHK Ha CIIiBBICHUX



LUJIiHApaXx, SIKi po3TallloBaHi BepTUKaIbHO. PO3p06JieHO Ta 3a11aTeHTOBAHO KOHCTPYKIiI0 BUMipIOBaJIbHOTO 30HAY.
CTBOpEHO MaKeT KOMITIOTEPHOI CUCTeMU BU3HAYEHHS PEOJIOTIYHMX XapaKTePUCTUK B IaOOPATOPHUX YMOBAX.
[IpoBeeHO KOMILIEKC MOPiBHAJIBHUX NOCIIIKEHb TEXHIYHUX PigvH. JJOCTOBIPHICTh OTPUMAaHMX PE3YyJIbTATIB

IiATBEPAKEHA MTPU €JIEKTPOHHOMY MogeoBaHHi B SimInTech control systems simulator.

2. The dissertation research is devoted to solving an actual scientific and practical problem - creation of a
computer system for determining the rheological characteristics of ship's technical fluids with increased
performance. The analysis of the current state of the systems of determination of coefficients of viscosity and
rheological characteristics of ship’s technical fluids has been carried out which showed that over the past ten years
ultrasonic systems have been distributed on the basis of piezoelectric transformer with visco-elastic coupling, the
disadvantage of which is the discrepancy of processes in the measuring probe real processes at the tribotehnical
units of the fuel equipment which allows them to be used only in nominal mode after carrying out additional tests,
the term of which reaches two to three weeks. The classification of measuring probes with a piezoelectric drive
has been proved that there are currently no measuring probes with a linear drive of a moving cylinder, the
processes in which are similar to processes in the real tribotehnical units of the fuel equipment. For the first time
an informational model of the computer system for determining the rheological characteristics of ship's technical
fluids has been obtained, on the basis of which it is possible to construct automated systems for the investigation
of ship technical liquids as well as control their preparation before being supplied to fuel equipment. The
integration of the developed model into the general structure of the ship's operation was carried out which
allowed obtaining a detailed information model of the system for determining and controlling the rheological
characteristics of ship's technical fluids. The method of automatic determination and adjustment of rheological
characteristics of ship's technical fluids is proposed which allows it to be used in computer systems with the
possibility of changing the parameters of the system in real-time and on-line modes as well as to increase the
efficiency of fuel preparation and reduce the amount of harmful emissions into the environment. Further
developed algorithms for the automatic determination and regulation of rheological characteristics of marine
technical fluids based on the proposed method for the automatic determination and regulation of the rheological
characteristics of ship's technical fluids which ensures the fulfillment of all prerequisites for the hardware and
software implementation of the computer system for the determination and regulation of rheological parameters
of the ship's technical liquids. The mathematical model of the measuring probe of the computer system for
determining the rheological characteristics on coaxial cylinders which are arranged vertically and driven on a
linear piezoelectric motor has been improved which made it possible to get rid of the fluid flow and to determine
the rheological characteristics not only in the flow but also in the laboratory conditions in the range of
technological temperatures of the operation of the fuel equipment which makes it possible to conduct preliminary
tests of the fluid. The design of the measuring rheometer of a computer system for determining the rheological
characteristics of ship's technical fluids based on a linear piezoelectric motor has been developed and patented
and experimental research has been carried out. As a result of the hardware and software implementation of the
developed theoretical positions a model of the computer system for determining the rheological characteristics in
the laboratory was created. A complex of comparative studies of lubricating oil for refueling the lubricating system
of a low-turning engine and after 2000 hours of work, heavy fuel and comparative studies of diesel fuel without
impurities and admixtures based on aluminosilicates has been carried out; confirmed the influence of the mass of
the measuring probe on the movement time of the moving cylinder at its vertical arrangement and it is the
movement of the moving piston from the upper extreme position to the bottom and the counteraction when
moving in the opposite direction. Probability of the obtained results is confirmed by electronic simulation in
SimInTech control systems simulator.

Jep>kaBHHHM peecTpaniiiHuii Homep [JiP:
IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:

CrpareriyHu# NpiopHTETHHUI HAIIPSIM iHHOBaLLiHHOI AiSJILHOCTI:



ITizcyMKH JOCTiI>KEeHHS:

Iyo6sikarii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hikonbcbkuii BiTasniit BaneHTnHOBUY

2. Nikolskiy Vitalij V.

KBasigikamis: n. 1. 1., 05.13.05
InenTudikarop ORCID ID: He 3acrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoAKeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiiHHSL:

InenTudikarop ROR: He zacrocosyerscs

VII. BimomocTi npo odimiiHuX OTIOHEHTIB Ta pelleH3€HTiB
O@inifiHi OIOHEHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. BuuyskaHiH Bosogumup BikTopoBud

2. Vychuzhanin Volodymyr V.

KBasigikamis: n. 1. 1., 05.22.20
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:



dopma By1acHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Boupapenko IO OpiiBHa

2. Bondarenko Yuliia Y.

KBasigikanis: x. 1. 1., 05.13.05
Inentudikarop ORCID ID: He zacrocoyerbcs
JonaTkoBa iHdopmalist:

TloBHe HaliMeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BaacHe IlpizBume Im's ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

®icyn Mukona TuxoHOBUY

®icyn Mukosna TUXOHOBUY

IOpuenko T.A.



