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2. Improving accuracy of ultrasonic level meters in special operating conditions via a test method

Pedepar:

1. O6’eKT moCiIKEeHHs — TPOLIeC BUMIPIOBaHHS PiBHS PilMHHUX i CUIIKUX CEPeNOBULL, YIbTPa3ByKOBUMU
piBHEeMipamu. MeTa IOCTIiIKeHb — pO3pPOOUTH METOJ, iIBUILILEHHS TOUYHOCTI y/IbTPa3ByKOBUX PiBHEMIPIB PiIMHHUX i
CUIIKMX CE€PELOBHUII, 10 €KCILIyaTyI0ThCS B OCOOIMBUX YMOBaX. MeToaM AOCTiIKEHHS] — METOIM MAaTEMATUYHOTO Ta
iMiTaliitHOTO MOMIEJIIOBaHHS i3 BUKOPUCTAHHSIM KOMIT IOTEPU30BaHOI CCTEMU HAKOTIMYEHHSI Ta 06pOOKHU
BMMIipIOBaJIbHOI iH(popMallii, METOIM MaTEMAaTUYHOI CTAaTUCTUKK, METOIU OOPOOKY pe3yJIbTaTiB 6araTopasoBUX
CIIOCTEPEXKEHb, METOIY BU3HAYEHHS PE3YJIbTATIB i OL[iHIOBAaHHS MOXMOOK HENPSIMUX BUMIPIOBaHb, METOI
OLIiHIOBaHHS IIOXMOOK, 110 6a3yI0ThCs Ha Teopii akycTuku. I1ix yac cuHTe3y MeTOiB MiBULIEHHS TOYHOCTI
3aCTOCOBYBAJIMCS AJITOPUTMU LMPPOBOi OOPOOKM CUTHAJIB, METOJY aBTOMAaTUYHOTO PETYJIIOBaHHS, CTPYKTYPHO-
QJITOPUTMIYHI i TECTOBI METOIH MifBULIEHHSA TOYHOCTI. T€OpeTUYHI Ta IPAKTUYHI PE3YJIbTaTH — IJIS PiBHEMETPIi
N0JIATAlOTh B TOMY, 1O TIOOYI0BAHO YJIbTPa3BYKOBUIA PiBHEMID CUIIKMX Ta PiIMHHUX CEPELOBNUII, SKUI peaisye

METO/I TECTOBHUX BIUIMBIB, 110 [03BOJIUJIO 3MEHIINTH CyMapHy MOXUOKY pPe3yJIbTaTy BUMIDIOBaHHS B OCOOJIMBUX



yMoBax ekcruryaraii 3 13,8% 1o 0,8%. HaykoBa HOBU3HA — OTPMMAB IIOJAJIbIINNI PO3BUTOK METO]] TECTOBUX BILIUBIB
B 06J1aCTi MpUJaAiB 3 iHTepBaJbHMUM IpeJCTaBIEHHSIM BUMIpIOBaIbHOI iHdopMaliii, [0 3a paxyHOK CyMiCHOTO
3aCTOCYBaHHs aJUTMBHOIO Ta MYJIbTUILIIKATUBHOTO TECTIB JO3BOJIMB KOMIIEHCYBAaTH aJUTUBHI Ta MyJIbTUIIIIKATVBHI
CKJIaJIOBi [10XMOOK; BIIE€pIIe 3aIIPOIIOHOBAHO TECTOBUI METO/, MiABUILEHHS TOYHOCTI YJIbTPa3ByKOBOIO PiBHEMIpa
PiOVHHMX Ta CUIIKMX CEPENOBUIL, IKUM 38 PaXyHOK €TaJIOHHOTO NIPUPOLIEHHS BUMIPIOBAHOIO PiBHA Ta 3MiHU
nepiony CJiflyBaHHS KBAaHTYIOUMX iMITyJIbCIiB IIJIIXOM YaCTKOBOI KOMITEHCAllii CHCTEMAaTUYHUX Ta BUMAIKOBUX
IIOXMOOK J03BOJIMB MiJBULIUTYU TOUYHICTb PE3YJIbTAaTy BUMiPIOBAaHHSI PiBHS B OCOOJIMBUX YMOBAX eKCIUIyaTallii;
OOI'PYHTOBAaHO BUKOPHUCTAHHS MEMIiaHHOTO aJITOPUTMY 3IJIaJpKyBaHHS JaHUX, 10 HA BiIMiHY Bif| iHIIAX IPOCTUX
anropyuTMiB 6isbil €(PEKTUBHMIA AJ15 3MEHIIEHHS BUTIAJIKOBUX CKJIalOBUX MOXUOOK. CTYMiHb YIPOBAIPKEHHS -
ynposamxkeHi: Ha TOB HBIT «T. O. P.» (M. XapkiB) po3po6sieHuit 3500yBayem JOCHiIHMI 3pa30K yIbTPa3ByKOBOIO
piBHEMIpa 3aCTOCOBAHO [JIs1 KOHTPOJIIO PiBHA 0X0J10KYI040i pinnHy; Ha KIT «XapKiBChKi TEIJIOBI Mepexi»,
BUKOPUCTAHO yJIbTPA3BYKOBUII piBHEMID, /1711 KOHTPOJIIO PiBHS BOJH i Ma3yTy y 6aKax; Iiji 4yac po3poOKU KOPUCHUX
Mozesel piBHEMIpIB, 0 03BOJISIIOTh MiABULIMTH TOYHICTD i OCTOBIPHICTb BUMipIOBaHb (IaTeHTU YKpainu N2 47454
Biz 10.02.2010, 610s1. N2 3 Ta N2 53775 25.10.2010, 61071. N2 20).Cdepa BUKOPUCTAHHS - IPOEKTYBaHHS 3aC0O0iB

BUMIpPIOBaHHS i3 BOyJOBaHMMU CUCTEMaMU MiABUIIEHHS TOYHOCTI

2. Research object - the process of liquid and solid material level measurement by ultrasonic level meters. A
research objective - methods of mathematical modeling and simulation using a computerized data acquisition and
processing of measurement data, methods of mathematical statistics, methods of processing the results of
multiple observations, methods for determining the results and error estimates for indirect measurement, error
estimation methods based on the theory of acoustics. In the synthesis methods for improving the accuracy of used
algorithms for digital signal processing, automatic control methods, structural and algorithmic methods to
improve test accuracy. Theoretical and practical results - for urovnemetrii concluded that the ultrasonic sensor
built bulk and liquid media that implements the methods of test inputs, thus reducing the overall uncertainty of
the measurement result in special conditions from 13.8% to 0.8%. Scientific novelty - was further developed the
method of test inputs for instruments with an interval representation of measurement data by joint use of the
additive and multiplicative tests allowed to compensate for additive and multiplicative error component; first
proposed test method improve the accuracy of ultrasonic level liquid and granular media, which is due to the
increment of the reference and the measured level changes quantizing pulse repetition period by partial
compensation of systematic and random errors will improve the accuracy level measurement results in specific
operating conditions; Use justified median smoothing algorithm data, which, unlike other simple algorithm is more
effective for reducing the random error components. The degree of implementation - implemented at Scientific-
Production Enterprise "T.O.R." Ltd., under the control of the coolant locomotive diesel generator and Municipal
Enterprise "Kharkiv Heating Networks" in the control of water and fuel oil in the tanks; the development of useful
models of level, to improve the accuracy and reliability of measurements (patents of Ukraine N2 47454 from
10.02.2010, Bull. N2 3 and N¢ 53775 25.10.2010, Bull. N© 20). Scope of application - intelligent means of measuring
technics
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