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Pedepar:

1. Mucepraruiiina po6ora: 144 c., 7 Tabsn., 43 puc., 64 mxepen, 3 non. BUTPATOMIP KOPIOJIICA, IMHAMIYHI
BUMIPIOBAHHS, BUMIPIOBAJIBHUI KAHAJI, BUMIPIOBAJIbHUI ITEPETBOPIOBAY, KBAHTYBAHHS, YACTOTA,
OYHKLIA MEPETBOPEHHS, IBUIKICTDL [TIOTOKY, MACOBA BUTPATA, TYCTHHA, HAOTOIIPOIYKTY,
JVHAMIYHI TA CTATWUYHI METPOJIOTTYHI XAPAKTEPHCTHKHW, CUCTEMATHWYHI TA BUTTAIKOBI ITOXVBKH,
HEBM3HAYEHICTD PE3VJIBTATIB BUMIPIOBAHB, ABTOMATHM30OBAHA CMCTEMA HAJIVIBY. MeToro
IycepTalifHOi poOOTH € MiJiBULIEHHS TOYHOCTI BUMipIOBaHHS MAaCOBOi BUTPATH Ta I'yCTMHU HA(PTOMPOAYKTIB
BuTpatomipom Kopiosica. [y BOCSATHEHHS i€l METU HEOOXiJHO BUPIIINTH TaKi 3aadi: - IPOBECTU aHaJIi3
iCHyI0YMX METOZiB Ta 3ac00iB BUMipIOBaHHS MACOBOi BUTPATH PifjiHY; - IIPOBECTH aHAJIi3 BiJOMUX METOZIB Ta
3aC00iB BUMipIOBaHHSI MacOBOi BUTPATH 3a MpUHLIUIIOM cuyu Kopiosica; - oliHUTH BIIJIMB HeiHPOpMaTUBHUX
IapaMeTpiB IIOTOKY, 3MiHa SIKUX Iif] Yac BUMipIOBaHHS BUTpaTomipom Kopiosica, 36i/1b1yI0Th TOXMOKY
BUMIpPIOBaHHS MaCOBOi BUTPATH Ta T'YCTUHU IIOTOKY; - BUBECTU (YHKIIIO I€PETBOPEHHS, 1[0 OJHO3HAYHO MIOB'3ye

BUXIiIHYy BEJINYMHY, & CAME, MACOBY BUTPATY i3 BXiITHMMU BEJIMYMHAMH, a Came, IJIoNIA IIOIIEPYEHOrO Nepepisy,



JKOPCTKICTb i TOBXXKMHY BUTPATOMipHOI TPyOKH, a TAKOX, 3MiHa MIBUIKOCTI Ta TYCTUHY MOTOKY; - OLiHUTU IOXUOKY
KBaHTyBaHHs BUTpaToMipy Kopiosica 3a BUMipioBasbHUM KaHAJIOM MacOBOi BUTPATH; - pO3POOUTU MaTeMaTU4HYy
Mogesb BuTparoMipy Kopiosica y Burnsni nudgepeHuiiiHoro piBHsIHHS Ta OLiHUTU JMHaMiuyHi METPOJIOTiuHi
XapaKTEPUCTUKY; - PO3POOUTH CXeMy (PYHKLIOHAJIbHY MiKpoNpolLiecOpHy BUuTpatomipy Kopiosica; - po3pobutu
€KCIIEPUMEHTAJIbHY YCTAaHOBKY [1J1 JOCIIIIKEHH BILJIMBY 3MIHU [TaDAMETPIB MTOTOKY PiAVMHU HA TOYHICTb
BUMIipIOBaHHS BUTpaToMipy KopioJiica; - NpoBecTH eKCIIepUMEHTAJIbHE NOCJiIKEHHS BIIJIUBY 3MiHU I1apaMeTPiB
IIOTOKY Ha(TOIPOYKTiB, & CaMe IU3eJII0 Ta OEH3MHY i3 3aCTOCYBaHHSIM yJIOCKOHaJIEHOi iHpopMaLiliHO-
BUMIpIOBaJIbHOI CCTEMU BUTpAaTOMipy Kopiosica Ta MOpiBHATH PO3POOKY 3 iCHYIOUMMMU; -~ BUSHAUUTU OIOIKET
CKJIQJOBUX HEBU3HAYEHOCTI PE3YJIbTaTiB BUMIPIOBAaHHS, OL[iHUTH CKJIa[0Bi HEBU3HAYEHOCTI PE3YyJIbTATiB
BMMIpIOBAaHHS, @ TAaKOXK OLiHUTH IJ0 OOYMOBJIEH] 3MiHOIO MIBUJIKOCTI [IOTOKY Ta XapaKTepy Tedii IOTOKY PiluHY,
MaCOBOi BUTPATU Ta T'yCTHHY, 1[0 BUMipIOI0ThCs BUTpatoMipom Kopiosica; - yIOCKOHaNINTA METOIUKY MOBiPKU
BuTparomipy Kopiosica y ckiazii aBToMaTU30BaHOI CUCTEMU HAJIMBY; - OLIHUTY KPUTEPii 3MiHM I1apaMeTPiB ITOTOKY
pinyHY, 10 BIJIMBAIOTh HA TOYHICTh BUMipIOBaHHS BUTpaToMipy Kopiosica, sKi J03BOJIATh KOHTPOJIIOBATH
BMKOHAHHS BUMIPIOBaHb 32 334aHMX YMOB, IO MMiJBULINUTL TOYHICTh BUMIPIOBaHHS BUTpaToMipy Kopioica.
O6’eKTOM OCTiIKEHHS € [TPOLIeC BUMipIOBaHHSI MACOBOI BUTPATU IIOTOKY PifiMHMU i3 3MiHHOIO TapaMeTPiB IOTOKY
mif yac BUMipioBaHHS. [IpeIMeT IOCITiIKeHHSI € METOIM Ta 3aCO0U MiJIBUIIEHHST TOYHOCTI BUMipIOBAaHHSI MaCOBO]
BUTpaTu BUTparoMipy Kopiosica pinunu npu 3mini napameTpiB IOTOKY Ha(pTONPOAYKTiB. MeToau NOCiIKeHHs - B
IIpolieci BUKOHAHHS AYCepTaLiliHOI poO0TH IPOBOISTLCS JOCIIKEHHS i3 3aCTOCYBaHHSM OCHOBU TEOPii
BUMIpIOBaJIbHOTO NIEPETBOPEHHS HEEJIEKTPUYHUX BEJIMYMH J1J11 PO3POOKY MAaTEMAaTU4YHOI MOZEJli BUTPATOMIipy
Kopiosica, MmeToau mareMaTU4Horo, pi3yHOTO Ta KOMITIOTEPHOTO MOJIEJIIOBaHHS 3 BUKOPUCTAaHHSIM CepeloBUILA
Maple npu gocnigkeHHi 3acTocyBaHHs cuiau Kopiosiica A1 [UHaMiYHUX BUMIPIOBaHb MAaCOBOi BUTPATH IIOTOKY
PigvHYU, OCHOBU TeOpii BUMIPIOBaHb NOXUOOK 117151 OLIiHIOBAHHSI METPOJIOTIYHMX XapaKTePUCTUK BUKOPUCTAHOTO
3aco0y, METOJI MaTeMAaTUYHOI CTaTUCTUKYU IIPYU 00pOOLi pe3ysbTaTiB BUMIPIOBaHb Iif] Yac AOCIIIKEHHS 301KHOCTI
pe3yJIbTaTiB BUMIPIOBaHHS Ta OLiHIOBaHI HEBU3HAYEHOCTI PE3yJIbTaTiB BUMiIDIOBAaHHS, METO/IiB IOCTAHOBKH Ta
IIJIaHYBaHHSI €KCIIepUMEHTIB. HayKoBa HOBU3HA OTPUMAaHUX PE3YJIbTATIB I0JIAra€e y HACTYIIHOMY: - YIOCKOHAJIEHO
MaTeMaTU4Hy MOJeJIb 3aC00y AMHAMIYHUX BUMIPIOBaHb, y BUTJISLI AUdepeHLIHOrO PiBHSIHHS, SIKA IOPIBHSIHO 3
BiZJOMMMU BPaxoBYye 3MiHY IIBUJIKOCTI [IOTOKY; - BIleplie po3p06JIeHO Ta OL[iHEHO KPUTEPill OoNyCTUMOrO 3Ha4Y€HHS
3MiHM IapaMeTpiB IOTOKY PiJyHY, BiITOBiAHICTb YXCJIOBOMY 3HAUE€HHIO SIKOTO 3a6e3Meuye 3aJJaHy TOUHICTb, a IIpU
[epeBUILEHI IbOTO YUCIOBOTO 3HAYEHHS], 32 JOIIOMOTOI0 PETYJIIOI0YMX IIPUCTPOIB 3a6€31€4yeThCs 3MiHA
NapaMeTpiB MOTOKY 4O HOPMOBAHOTO 3HAUYE€HH4, 110 JO3BOJIMJIO MiABUIIUTY TOYHICTh BUMipIOBAaHHS MaCOBOIi
BUTpaTH B 3 pasu [jis1 OEH3MHY Ta B 2 pa3u [JIs1 AU3€JIbHOTO NIaJIMBa; - OTPUMasla OoAaJIbIIUYM PO3BUTOK METOJMKA
noBipku BUTparoMipy KopioJiica y ckiazii aBToMaTHM30BaHOi CUCTEMU Ha/IMBY HAQTONPOIYKTIB, SIK Ha BiIMiHY Bif
BiZIOMUX BpPaxOBye KPUTEPill iHJIeKCY MyJibcallii NOTOKY HaTONPOIYKTIB, a came, AU3eI0 Ta 6eH3MHY. Pe3ynibraTi
IOCTiI)KeHb MOXKYTb OyTU 3aCTOCOBAHI Ha MiANIpUEMCTBAX, sKi 3aCTOCOBYIOTh BUTpaTomipu Kopiosica y
TEXHOJIOTIYHOMY IIPOLEC] Y CKJIaZi aBTOMATHU30BaHOI CUCTEMHU HAJIMBY [JIS1 AMHAMIYHUX BUMIPIOBaHb MACOBOI
BUTPATH Ta I'yCTUHU NOTOKY pinnHu. [ToBipoYHMMY Ta KalibpyBaJIbHMMU J1ab60PATOPisIMY, SIKi IEPEBIPSIIOTh

METPOJIOTIUHI XapaKTepUCTUKU BUTpaTOMipy Kopiosica 3a Micuem ekcrtyaTartiii.

2. 2.aur. Dissertation: 144 p., 7 tables, 43 figures, 64 references, 3 appendixes. CORIOLIS FLOW METER, DYNAMIC
MEASUREMENTS, MEASURING CHANNEL, MEASURING TRANSDUCER, QUANTIZATION, FREQUENCY,
TRANSFORMATION FUNCTION, FLOW RATE, MASS FLOW, DENSITY, PETROLEUM PRODUCTS, DYNAMIC AND
STATIC METROLOGICAL CHARACTERISTICS, SYSTEMATIC AND RANDOM ERRORS, UNCERTAINTY OF
MEASUREMENT RESULTS, AUTOMATED POURING SYSTEM. The aim of this dissertation is to increase the
accuracy of measuring the mass flow rate and density of petroleum products using Coriolis flow meter. To achieve
this goal, it is necessary to solve the following tasks: - analyze the existing methods and means of measuring liquid
mass flow; - analyze the known methods and means of mass flow measurement according to the principle of the
Coriolis force; - evaluate the influence of non-informative flow parameters, the change of which during
measurement with Coriolis flow meter increases the error of mass flow and flow density measurement; - derive

the transformation function that unambiguously links the output value, namely, the mass flow with the input



values, namely, the cross-sectional area, stiffness and length of the flow-measuring tube, as well as the change in
speed and flow density; - to estimate the quantization error of Coriolis flow meter on the mass flow measurement
channel; - develop a mathematical model of Coriolis flow meter in the form of a differential equation and evaluate
dynamic metrological characteristics; - to develop a scheme of a functional microprocessor Coriolis flow meter; -
to develop an experimental setup for researching the effect of changing the parameters of the liquid flow on the
measurement accuracy of Coriolis flow meter; - conduct an experimental study of the impact of changing the
parameters of the flow of petroleum products, namely diesel and gasoline using the improved information and
measurement system of Coriolis flow meter and compare the development with the existing ones; - to determine
the budget of uncertainty components of the measurement results, estimate the uncertainty components of the
measurement results, as well as estimate what is caused by the change in the flow rate and the nature of the flow
of the liquid flow, mass flow rate and density measured with Coriolis flow meter; - to improve the method of
checking Coriolis flow meter as part of the automated pouring system; - evaluate the criteria for changing the
parameters of the liquid flow, which affect the accuracy of Coriolis flowmeter measurement, which will allow to
control the performance of measurements under the specified conditions, which will increase the accuracy of
Coriolis flowmeter measurement. The object of research is the process of measuring the mass flow rate of a liquid
flow with variable flow parameters during measurement. The subject of the study is methods and means of
increasing the accuracy of measuring the mass flow rate of liquid of Coriolis flow meter when the parameters of
the flow of petroleum products are changed. Research methods - in the course of the dissertation, research is
carried out using the basis of the theory of measurement transformation of non-electric quantities for the
development of a mathematical model of Coriolis flowmeter, methods of mathematical, physical and computer
modeling using Maple environment in the study of the application of Coriolis force for dynamic measurements of
the mass flow of a liquid flow, the basics of the theory of error measurements for evaluating the metrological
characteristics of the used tool, methods of mathematical statistics in the processing of measurement results
during the study of the convergence of measurement results and estimated uncertainties of measurement results,
methods of setting and planning experiments. The scientific novelty of the obtained results is as follows: - the
improvement of the mathematical model for dynamic measurements, represented by a differential equation, now
incorporates variations in flow rate, a feature not addressed in previous models; - for the first time, a criterion for
permissible changes in liquid flow parameters was developed and evaluated. Adherence to this numerical value
ensures specified accuracy. When this value is exceeded, regulating devices are employed to normalize flow
parameters. This advancement resulted in a threefold increase in mass flow measurement accuracy for gasoline
and a twofold increase for diesel fuel; - the method for checking Coriolis flow meters within automated petroleum
pouring systems has been further advanced. Unlike existing methods, it now considers the pulsation index
criterion for petroleum product flows, specifically diesel and gasoline. Research results can be applied at
enterprises that use Coriolis flow meters in the technological process as part of an automated pouring system for
dynamic measurements of mass flow and liquid flow density.
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