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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MaremaTryHe MOZEJII0BaHHS MIPOLIECIB Tedii rasis B TpyOOIIPOBOAAX 3 TUIIOBUMU Ta HETUIIOBUMU IIPUCTPOSIMU
IiATOTOBKU [IOTOKY Ta BUSIBJIEHHS €(EKTiB B3a€MOJii BUMIPIOBAaJIbHOTO CEPELOBUIIA 3 YIbTPA3BYKOBUMU

[IepETBOPIOBaYaMU BUTPATHU

Ha3zBa po6oTH aHTIJIilICbKOIO:

Mathematical modeling of gas flow processes in pipelines with typical and non-typical flow preparation devices
and detection of the effects of the interaction of the measuring medium with ultrasonic flow transducers

Pedepat yKpaiHCBHKOIO:

O6’eKT HOCIiIPKEHHS — YJIbTPa3ByKOBi BUTPATOMipU ra3dy. MeTolo LOCIIiIPKEHHS € aHaJli3 Cy4acCHOrO CTaHy PO3BUTKY
yJIbTPA3BYKOBUX BUTPATOMIpiB Ta ix Kiacudikauiss. Po3risiHyTo npouec po3BUTKY yIbTPa3ByKOBUX BUTPATOMIpIB B
TPbOX ITOKOJIHHSIX, SIKi BiIpI3HSIOTHCS 33 IIOXMOKOIO BUMIPIOBaHHS, YyTIMBICTIO yIbTPAa3BYKOBUX CEHCOPIB,
YyTJIUBICTIO O 3MiH NPO(iso NOTOKY, piBHEM €HEProCloXUBaHHS, IU(PPOBOIO 00pOOKOI0 AaHuX. HasBHiCTIO
IiarHoCTMYHMX (QYHKIiN, PiBHEM aBTOMATU3allii IPOEKTYBaHHS Ta iXx MOZAEI0BaHHS poboTu. Ha chorogHi
BUTPATOMIipU 3HAXOOATLCS Ha MEXKi PEBOJIIOLIMHNX 3MIH Y BUMiPIOBaHHI IIOTOKY rady, a caMe MacoBOi 3aMiHU
TypOiHHUX i pOoTaliliHUX BUTPATOMIPiB Ha yIbTPa3BYKOBI BUTPATOMipY TPETbOTO NOKOJIiHHS. 1i BUTpaTomMipu
IIPOIIOHYIOTH BUIIi METPOJIOTiYHi Ta €KCIlyaTalliliHi XapaKTepUCTUKH, & TAKOXK MAIOTh PO3LIMPEHUN HA0ip
IiarHOCTUYHUX (PYHKLIM, O Aae 3MOry Kiaacu@ikyBaTtu ix sk iHpopmaLillHO-BUMPIOBAJIbHI CUCTEMU. MeXaHiuHi
BUTpaTOMIpY, SIKi JOMIHyBaI HAa PUHKY IIOHAM, CTOJITTS, IMOBIpPHO, O6yAyTbh 3HAYHO BUTICHEHI YIbTPa3ByKOBUMU
BUTpaTOMipaMu NPOTSroM HacTynHUX 5 — 10 pokiB 3 ypaxyBaHHSM IIOCTYIIOBOTO 3MEHIIEHHs ixX 1jiHu. HopmarusHa
Ta BUPOOHMYA 6a3a BXXe roTOBA MiATpMMATH 110 TpaHchopMalilo. OKpiM LbOTO PO3TJISIHYTO PO3p0O0JIeHi MKHAPOIHI
HOPMATHUBHI JOKyMEHTH IOJI0 YJIbTPAa3ByKOBUX ra30BMX BUTPATOMIpIB, a TAaKOXK HAaBE[I€HI MPUKIIAIY MOJEIOBAHHS

BUTPATOMIpiB 3a IOIOMOTOI0 CIeliali30BaHUX [TPOTrPAMHUX I1AKETIB.

Pedepar aHIJ1iHCBKOIO:

The object of the study is ultrasonic gas flowmeters. The purpose of the study is to analyze the current state of
development of ultrasonic flowmeters and their classification. The process of development of ultrasonic
flowmeters in three generations is considered, which differ in measurement error, sensitivity of ultrasonic sensors,
sensitivity to changes in the flow profile, level of energy consumption, digital data processing. The presence of
diagnostic functions, level of design automation and their modeling of operation. Today, flowmeters are on the
verge of revolutionary changes in gas flow measurement, namely, the mass replacement of turbine and rotary
flowmeters with third-generation ultrasonic flowmeters. These flowmeters offer superior metrological and
operational characteristics, and also have an expanded set of diagnostic functions, which allows them to be
classified as information and measurement systems. Mechanical flowmeters, which have dominated the market for
over a century, are likely to be significantly displaced by ultrasonic flowmeters over the next 5-10 years, taking
into account the gradual decrease in their price. The regulatory and production base is already ready to support
this transformation. In addition, the developed international regulatory documents for ultrasonic gas flowmeters
are considered, and examples of flowmeter modeling using specialized software packages are given.
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