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Pedepar:

1. PoboTa npucBsueHa po3B’I3aHHIO BRXJ/IMBOI HAYKOBO-TIIPAKTUYHOI 3aa4i NiIBULIEHHS TOUY-HOCTI Ta BipOTiJHOCTI
BUMIipPIOBAJILHOTO KOHTPOJIIO BUTPAT MJINHHUX CEPENOBUII HA OCHOBI BUKO-PUCTAHHS yJIbTPa3ByKOBOTO
aMIUIITYJHO-4YaCTOTHOrO MeToy. B po6oTi mpoaHaizoBaHO Cy4yacHUII CTaH METOZiB Ta 3aC00iB BUMipIOBaJIbHOTO
KOHTPOJIIO BUTPAT IVIMHHUX CEPEJIOBUIL, BUSIBJIEHO iX IlepeBary Ta HeloJliKy. 3allpoIIOHOBAaHO MaTeMaTU4Hy
MOJI€/Ib IO PEHHS YIbTPa3BYKOBOI XBUJIi B MIJINHHOMY CEPENOBUIIi. 3alIPONIOHOBAHO Y/IbTPa3ByKOBUMN
aMIUITyHO-4aCTOTHUN METOJI, BUMi-PIOBaHHS IIBUKOCTI IIOTOKY, SIKUH MTOJISITAa€ Y BUSHAYEHH] PE30HAHCHOI
4acTOTHU yJIbTPa3ByKOBOi XBUJIi. PO3po6s1eHO MaTeMaTHYHy MOJIeJb YIbTPa3ByKOBOI'O BUMIpPIOBAJIbHOTO
[IepeTBOPIOBaYa MBUAKOCTI IIJIMHHUX CEPEJOBUII, 3aCi6 BUMipIOBaJIbHOTO KOHTPOJIKO BUTPAT MPHUPOAHOTO rasy,
SIKMI1 MO>Ke OyTH 3aCTOCOBAHMUI B ra301IPOBOJIaX HEBEJIMKOTO AiameTpy. [IpoBeieHO aHali3 pe3ysib-TaTiB

€KCIIEPMMEHTAJIbHUX JIOCIiI>)KeHb 3aC00y BUMIPIOBAJIbHOTO KOHTPOJIIO BUTPAT IVIMHHUX Ce-PeJOBUIL, OTPUMAHO



AHAaJIITUYHI 3aJI€)KHOCTI CTATUYHUX METPOJIOTIYHUX XapPAKTEPUCTHUK TA OLiHE-HO BIUJIMBHI BEJIMYMHU HA

BHMipIOBaJIbHUI KaHajl 3aCO0y KOHTPOJIIO.

2. The thesis paper is concerned with solving an important scientific and practical task of in-creasing the accuracy
and probability of flowing medium flow rate measuring control based on the use of ultrasonic amplitude-frequency
method. The present state of methods and means of measurement control for flowing medium flowrate is
analyzed, their advantages and disadvantages are revealed. Such method is ultrasonic method, which despite
disadvantages has many advantages over other methods, such as: zero lag and contactless of measurement; the
absence of moving parts in the flow and pressure losses in the pipelines. The mathematical model of the ultrasonic
wave propagation in a fluid medium is pro-posed, which describes the behavior of the signal in the near zone due
to changes in the frequency and flow velocity. It is established that the density of the flowing medium and its
temperature, sig-nificantly influences the magnitude of the output signal and for natural gas the adiabatic index
and the compressibility factor of gas. An ultrasonic amplitude-frequency method for measuring the flow velocity is
proposed, which consists in determining the resonance frequency of an ultrasonic wave, that is uniquely
associated with the velocity of the flowing medium, which corresponds to the last diffractive maximum of the near
zone. This approach has allowed to reduce the zone of insensitivity and thereby to increase the accuracy and
probability of measurement control of flowing medium and use it as a mean of measurement control for flowing
medium flowrate in conduits with small cross-section. The mathematical model of the ultrasonic measuring
transducer of the flowing medi-um velocity was developed and the obtained dependency was simulated, from
which it is evident that the dependence of the resonance frequency of the ultrasonic wave on the flow velocity
does not depend on the flow direction. The dependence of the change in the frequency of the ultrasonic signal
from time is obtained, that is results in high response speed. The device for measurement con-trol of natural gas
flowrate was developed, which can be applied in gas pipelines with small diame-ter (from 25 mm) and in conditions
of sharp change of flowrate. The simulation of this device was carried out, based on the equivalent scheme of the
measuring transducer with the bandpass filter. The simulation results showed the adequacy the proposed method.
The reaction time of the system on the frequency change of the generator was estimated. The algorithm of
measurement control of flowrate is given. The analysis results of experimental studies of the mean of
measurement control for flowing medium flowrate has been carried out, which showed the convergence of
theoretical and experimental characteristics. Model error does not exceed 10%. The dependences of the general
law of the distribution of the measurement error of the flow velocity measurement are given and it is established
that the distribution law is normal. The errors of the first o = 0.035 and the second kind o = 0.0028 : 0.0002 were
calculated. The probability of acceptance by mean of measurement con-trol of the correct result is 0.96, which is
1% higher than that of known means. The analytical de-pendences of static metrological characteristics were
obtained and the influence values on the meas-urement channel of the control instrument were estimated. It has
been established that the measure-ment error value does not exceed 1%.
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