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Pedepar:

1. Incepranjiiina po60Ta IpUCBIYeHA AOCTiIPKEHHIO BIUIMBY 3MiHHOI ra304MHAMIYHOI CTPYKTYPH IIOTOKY Ha
TOYHICTh BUMIPIOBaHHS BUTPATH ra3olofibHUX cepeloBUll METOIOM 3MIHHOrO Tlepenany TUCKy. [llnsaxom aHanizy
($isn4HOI CyTi IpoLecy BUMipIOBaHHS BUTPATU HECTAL[iOHAPHOTO IOTOKY BUSBJIEHO IPUYMHY BUHUKHEHHS Ta
BMKOHAaHO KJacu@ikaliiio 1ogaTKOBUX CKJIALOBUX HEBU3HAUYEHOCTiI BUMIPIOBAHOTO 3HAYEHHS BUTPATU
HECTalliOHAapHOrO MOTOKY. [yl KiZIbKiCHOTO BU3HAYEHHS LIUX CKJIaJJOBUX HEBU3HAYEHOCTI yIOCKOHAJIEHO METOAUKY
OLiHIOBaHHS JOAATKOBOI CKJIal0BOi HEBU3HAYEHOCTI, fIKa 3yMOBJIEHA HEJIHIMHICTIO 3a71€5KHOCTI BUTPATH Bif,
nepenany TUCKy Ta METOIUKY OLIiHIOBaHHS OJaTKOBOI CKJIa0BOi HEBU3HAYEHOCTI, 11J0 BUHUKAE BHACIIOK
BiICyTHOCTI iHEepLiliHOTO YJieHa Y MiIKOpEHEeBOMY BHPAa3i KBa3iCTallioHAPHOTO PiBHSHHS BUTPATU. Po3po6iieHo
MaTeMaTU4Hy MOJieJlb THEBMAaTUYHOTO KaHajly IepeTBOPIoBaya TUCKY (Mepenany TUCKy). Po3pobaeHo
€KCIIEPMMEHTAJIbHY YCTAaHOBKY [1JIs1 JOCJIIKEHHS JUHAMIYHUX BJIACTUBOCTEN THEBMATUYHOIO KaHAJy Ta BUKOHAHO
€KCIIEpUMEHTAJIbHI JOCIIIKEHHS, 32 PE3YyJIbTaTaMU SIKUX IIATBEPIKEHO afleKBATHICTD Liel mogedi. Ilnsxom

3aCTOCYBaHHS JIIHEAPHU30BaHOI MaTEMAaTUYHOI MOZEJIi THEBMATUYHOTO KaHAJY IOCJIIKEHO 3aJI€KHICTh YaCTOTU



PE30HAHCY Bifli KOHCTPYKTUBHMX XapaKTEPUCTUK KaHaly Ta PO3POOJIEHO PEKOMEHTALLI] 17151 YHUKHEHHSI PE30HAHCY B
ITHEBMAaTMYHOMY KaHaJli IepEeTBOPIOBAYiB TUCKY (IE€pemnasy TUCKY). PO3p06IeHO eKCIIEPUMEHTANIbHY
BUTPATOBUMIPIOBAJIbHY YCTAHOBKY Ta IIPOBEJEHO LOCIIIPKEHHS BIIJIMBY BUCTYIIIB Y BHYTPILIHIO [IOPOKHUHY
BMMipIOBaJIbHOTO TPYOOINIPOBOAY BUTPATOMipa 3MiHHOTO N€penagy TUCKY Ha Koe(illieHT BUTiKaHHA fiapparmu. Ha
OCHOBI pe3yJIbTaTiB BUKOHAHMX €KCIIEPUMEHTAIbHUX JOCJIiIPKEHb PO3PO06JIEHO HOBI aHAIITUYHI 3aJ1€)KHOCTI [7151
KiJIbKiICHOI OLIiHKM J0[IaTKOBOI HEBM3HAUYEHOCTi KoedillieHTa BUTIKaHHS Jijadparmu, ska 3yMOBJI€HA BIIJINBOM
BUCTYIIiB Y BHYTPILIHIO IOPO>KHMUHY BUMipIOBaJIbHOTO TPYOOIIPOBOJY. YIOCKOHAIEHO PiBHSIHHS KOMOIHOBAHOI
HEBU3HAYEHOCTi BUMIPIOBAHOTO 3HAYEHHS BUTPATH, LIJISIXOM BBEJI€HHS IOATKOBUX CKJIAJOBUX HEBU3HAYEHOCTI, SIKi
3YMOBJIEHI HECTAl[iOHAPHICTIO MTOTOKY ra3onofii6bHOro cepeoBULlia Ta BIJIMBOM BUCTYIIIB Y BHYTPIIIHIO TOPOKHUHY
BUMIPIOBaJIbHOTO TPY6OIIPOBOAY, 10 A€ MOXJIMBICTh PO3MMPUTUA 06J1aCTh 3aCTOCYBaHHSI METOJY 3MiHHOTO
nepenany TUCKy [JIs1 BUMiPIOBAaHHS BUTPATH MOTOKIB i3 3MiHHOIO ra30JMHAMIYHOIO CTPYKTYPOIO. PesybTaTn
IYcepTauiiHOi po6OTH BIIPOBA/IKEHO Y HAYKOBO-IOCIAHMX Ta BUPOOHUYYMX MiATIPUEMCTBAX, 10 3a1IMaIOThCS

IOCJiI)KeHHSIM, TPOEKTyBaHHIM, BUPOOHUILITBOM Ta HaJIaro/I)KEHHSIM CHCTEM BUMIpIOBaHHS BUTPATU €HEPrOHOCIIB.

2. The dissertation work is devoted to research of influence of a variable gas-dynamic flow structure on the
accuracy of flow rate measurement for gaseous fluids by means of the differential pressure method. By analyzing
the physical principle of the process of flow rate measurement for non-stationary flow the additional components
of uncertainty of the measured value of the flow rate are revealed and classified for non-stationary flow. To define
the values of these components of uncertainty, the technique for estimating the additional component of
uncertainty caused by the nonlinear dependence between the flow rate and the differential pressure is improved.
The technique for estimating the additional component of uncertainty caused by the absence of the inertial term
in the sub-root expression of the quasi-stationary flow equation is also improved. The mathematical model of the
pneumatic channel of the pressure (differential pressure) transducer was developed. The experimental setup for
studying the dynamic properties of the pneumatic channel was developed and the experiments were carried out.
The adequacy of the developed model was confirmed by the results of the experimental study. The dependence of
the resonance frequency on the design characteristics of the channel was investigated by applying a linearized
mathematical model of the pneumatic channel. The recommendations for avoiding the resonance in the pneumatic
channels of pressure (differential pressure) transducers were developed. The experimental flow measuring facility
was developed and the study of the influence of protrusions at the internal surface of the measuring pipe of a
differential pressure flow meter on the discharge coefficient of orifice plates was carried out. Based on the results
of experimental studies, new analytical dependences were developed for quantitative assessment of the additional
uncertainty of the orifice plate discharge coefficient, caused by the influence of protrusions at the internal surface
of the measuring pipe. The equation of combined uncertainty of the measured flow rate value is improved by
introducing additional components of uncertainty, caused by non-stationary flow of gaseous fluid and by the
influence of protrusions at the internal surface of the measuring pipe. The improved equation provides the
possibility to expand the scope of the differential pressure method for measurement of flow rate of gaseous fluids
with variable gas-dynamic flow structure. The results of the dissertation were implemented in R&D and
production companies involved in research, design, production and installation of fluid energy carriers metering
systems.
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