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Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHa PO3POOJIEHHIO CUCTEMH BUMIDIOBAHHS BUTPATH Ta KiJIbKOCTI CyIIyTHBOTO
Ha(pTOBOro rasy Ha OCHOBI METOZly 3MiHHOTO Ilepenaay TUCKY Ta pO3pO6JIEHHIO METO0JI0Tii BUBHAYEHHS BiJHOCHO]
PO3LIMPEHOI HEBM3HAYEHOCTI Pe3yJIbTaTy BUMIPIOBaHHS BUTPATU. 3a PE3YJIbTATOM aHaJi3y iCHYIOYMX METO/IB
BUMIpPIOBaHHS BUTPATHU Ta KiJIbKOCTi BU3HAUYE€HO KpUTePii 17151 T0OYL0BUA CUCTEMHU BUMIPIOBAaHHS BUTPATHU Ta
KiJIbKOCTi CyIlyTHbOT0 HadTOBOTO rasy. BifimoBinHO 10 X KpUTepiiB BU6paHO METO, 3MIHHOTO Iepernany TUCKY IJIs
11o6yJ0BM CUCTEMU BUMIPIOBaHHS BUTPATU Ta KiJIbKOCTi CYyIIyTHBOI'O HA(PTOBOTrO rasy. [ljiss MeToy 3MiHHOTO
nepenagy TUCKy cpOpPMOBaHO MifXif, A0 MOOYAOBU CUCTEMU OOJIIKY CYITyTHBOTO HA(PTOBOTO ra3y 3 BpaxyBaHHIM
00Me>KeHb 11070 I0r0 KOMIIOHEHTHHUX CKJIaJliB TA yMOBaMU BUKOHAHHS BUMipPIOBAaHHS y BU3HAUYEHUX Jiara3oHax
THCKY Ta TEMIIEPATypU. 3a pe3yJIbTaTOM JOCJiI)KEHHS TEPMOJMHaMIYHUX IIapaMeTpPiB CyIlyTHbOTO HAQTOBOTO rasy
PO3p06JIEHO HOBI 3aJIEXKHOCTI [1711 BU3HAYEHHS TYCTUHHM, IIOKa3HMKA a/liabaTy Ta Koe@illieHTa JUHAMIYHOi BOSI3KOCTI
CYIyTHbOTO HATOBOTrO ra3y B Jjiana3oHax pooO4YMX TUCKY i TemmnepaTyp. Ha oCHOBI MeToay 3MiHHOTO nepenany

TUCKY i3 CTaHJAPTHUMU IPUCTPOSIMU 3BYKEHHSI TIOTOKY PO3POOJIEHO YAOCKOHAJIEHY MAaTEMATUYHY MOZEJb



BUTPATOMipa CyNyTHbOTO HA(PTOBOrO rady Ta y4OCKOHAJIEHI aJITOPUTMU PO3PaXyHKY BUTPATU Ta KiJIbKOCTI
CYIIyTHBOI'O HA(PTOBOrO razy. 3aCTOCOBYIOUU YIOCKOHAJIEHI aITOPUTMU PO3PaxXyHKY BUTPATH Ta KiJIbKOCTI
CYIIyTHbOTI'O HA(TOBOTIO razy, po3po6sIeHO MOJYJIb B CUCTEMI aBTOMAaTUYHOTO PO3PAXYHKY Ta IPOEKTYBaHHS
BUTpaToMipa 3miHHOrO nepenanay tucky CAIIP "Pacxon-PY" (Bepcis 2.0) gj1s1 cynyTHBOTO Ha(pTOBOTO rasy.
P0o3p0671€HO CTPYKTYPY CUCTEMHU 00JIiKYy CYITyTHHOrO Ha(TOBOIO ra3y Ha OCHOBI METOy 3MiHHOT'O IIeperasy TUCKY
Ta BUOpPAHO TEXHIuHIi 3aco6U 17151 peasisalii cucTeMuy 061Ky BUTPATU Ta KiJIbKOCTi CYITyTHHOrO HATOBOTO rasy.
YI0CKOHaIeHO PiBHSHHS JJ1s1 PO3PaXyHKY BiTHOCHOI CTaHJAPTHOI HEBU3HAYEHOCTi 060€MHOI BUTPATU CYIIyTHBOTO
HadToBOro rady. [IpoBeneHo eKCiepUMEHTaJIbHE AOCII)KeHHS 1711 BU3HaY€HHS BiJHOCHOI CTaHapTHOI
HEBU3HAYEHOCTi 060EMHOI BUTPATH CUCTEMU BUMIpPIOBaHHS BUTPATU Ta KiJIbKOCTi CYIIyTHHOTO HA(TOBOTO razy B
3aJIEXKHOCTI Bifl 3MiHM B 4aci KOMIIOHEHTHOI'O CKJIaZly CYITyTHbOrO HaTOBOTrO rasy. PesysbTaTu AucepTaLiiiHo]
PO6OTH BIPOBAIKEHO Y HAYKOBO-JOCIIHAX Ta BUPOOHMYMX MiJIIPUEMCTBAX, 110 3aIMAIOThCSI IOCIIiI>KEHHSIM,

IIPOEKTYBAHHSM, BUPOOHULITBOM Ta HAJIAaTOAKEHHSM CUCTEM BUMIPIOBAaHHS BUTPATH €HEPrOHOCIIB.

2. The dissertation is devoted to development of a system for measurement of flow rate and volume of
concomitant oil gas based on the differential pressure method and to development of a methodology for
determining the relative expanded uncertainty of the flow rate measurement result. Based on the analysis of the
existing methods for flow rate and volume measurement, the criteria for constructing a system for measurement
of flow rate and volume of concomitant oil gas have been determined. According to these criteria, the differential
pressure method was chosen to construct a system for measurement of flow rate and volume of concomitant oil
gas. For the differential pressure method, an approach to the construction of a metering system for concomitant
oil gas was created with taking into account the limitations in its component compositions and the conditions of
measurement in certain ranges of pressure and temperature. As a result of the study of thermodynamic
parameters of concomitant oil gas, new dependences have been developed to determine the density, adiabatic
index and coefficient of dynamic viscosity of concomitant oil gas in the operating pressure and temperature
ranges. Based on the differential pressure method with standard primary devices, the improved mathematical
model of the flow meter has been developed together with the algorithms for calculating the flow rate and volume
of concomitant oil gas. A module in the system of automatic calculation and design of differential pressure flow
meter "Raskhod-RU" CAD (version 2.0) has been developed for concomitant oil gas with application of advanced
algorithms for flow rate and volume calculation. The structure of the metering system for concomitant oil gas on
the basis of differential pressure method has been developed and technical instruments have been selected for
implementation of the metering system. The equation for calculating the relative standard uncertainty of
volumetric flow rate of concomitant oil gas has been improved. Experimental study was performed to determine
the relative standard uncertainty of concomitant oil gas volumetric flow rate measurement depending on the
component composition variation in time. The results of the dissertation are implemented in the research and
development companies involved in research, design, production and commissioning of energy carrier metering

systems.
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