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2. The Ultrasound Control Device of Liquid Mediums' Level with Variable Actuating Impulse

Pedepar:

1. O6'eKT BOCIIKEHHS - IPOLEC KOHTPOJIIO PiBHS PilMHHUX CEPENOBUIL YIbTPA3BYKOBUM CIIOCOOOM 3i 3MiHHUM
30yIKyl04nM immysnbcoM. [IpegmeT HoCiIpKeHHs - Coci6 i yIbTpa3ByKOBUIA 3aCi6 KOHTPOJIIO PiBHS PiIMHHUX
cepenoBul 3i 3BMiHHUM 30y/I>KyI0UMM iIMITyJIbCOM. MeTOAU NOCTiIKEeHHS: TEOPETUYHI Ta eKCIIepUMeHTabHi
IOCIIiIPKEHHS, 3ACHOBaHi Ha Teopii PEOJIOTIYHMX [TEPETBOPEHD i METOIi HYJIbOBOTO TPallieHTa; METOIU
MaTeMaTU4HOrO Ta (Pi3MYHOT0 MOJEJIIOBAHHS 1 TeOpis HesiHINHUX nu(epeHLiabHUX PiBHSHb; TEOPis TOXUOOK
BAMIpPIOBaHb i KOHTPOJIIO, PErPECIMHOrO aHai3y; METOIM MAaTEMATUYHOI CTATUCTUKU. Y PE3YJIbTaTi BAKOHAHHS
IyicepTalifiHOi poOOTH 3allpOIIOHOBAHO YJIbTPa3ByKOBUI CIIOCI6 BUMipIOBaHHS PiBHSI PiJUHHUX CEPEeLOBULL Y
TEXHOJIOTIYHUX anaparax 3i 3MiHHUM 30y>KyIOYMM CUTHAJIOM i yJIbTPa3ByKOBUI 3aCi6 KOHTPOJIIO PiBHS Ha 0TO
ocHOBi. Ha ocHOBI Teopii peosoriynnx nepeTsopeHs JOCTIIKeHO enekTpoaedopMaLiliHi npouecH, SKi

BiZIOYBalOThHCS B I1'€30KEPaMiYHOMY [1I€pPETBOPIOBAYi, Ta OTPMMAHO MaTeMaTUYHi MOJeJli TIepeTBOPEHb [Jis



BUIIPOMIHIOIOUOTO Ta CIIPUMMAIOYOro YIbTPAa3BYKOBUX CUTHAJIB. 32 JOIIOMOTOI0 OEP>KaHUX MAaTEMAaTUIHUX
MoOJeJiell CUTHAJIB y/IbTPa3ByKOBOrO 3aC00Y KOHTPOJIIO PiBHS B aHAJIITUYHIN GOPMI LOCIIIPKEHO YMHHUKY, SIKi
BIJINBAIOTh HA 30HY HEYYTJIMBOCTI Ta iX METPOJIOTIYHI XapaKTePUCTUKU. Ofep>kaHO PiBHSAHHS CTaTUYHOI
XapaKTEPUCTUKHU YJIbTPa3ByKOBOTO 3aCO0Y KOHTPOJIIO PiBHS PIAMHHUX CEPEOBUL 3i 3MiHHUM 30yIKYIOUUM
iMmnysbcoM. Po3po6sieHO MaTeMaTUYHiI MOZeli yIbTPa3ByKOBOTO 3aCO0Y KOHTPOJIIO PiBHA 3i 3MiHHUM 30yKyI0YUM
iMITyJIbCOM [1J151 IOXUOOK BUMIPIOBaHHS Ta BUKOHAHO iX AOCJIIIPKEHHS. 3allpOIIOHOBAHO CTPYKTYPHY, QYHKIiOHAIbHY
i e71eKTpUYHy NPUHLMUIIOBY CXEMHU YJIbTPa3ByKOBOTO 3aCO0Y KOHTPOJIIO PiBHA 31 3MiHHMM 30y1>KYI0OUMM iMITyJIbCOM.
OTpuMaHO eKCNEPMMEHTAJIbHI CTaTUYHI XapaKTEPUCTUKHU [IPU Pi3HUX MTapaMeTpax ra3oBoro cepenosuia. CTymiHb
BIIPOBA>)KEHHS - BIIPOBapKeHO y BupobHuLTBo TOB HBII "MikpoTepM", y HaBYasibHU ITponec TexHOIOoTriYHOro
iHcTUTyTy CXiZHOYKpaiHCHKOTO HalliOHAJIBHOTO YHiBepcuTeTy imeHi Bosogumupa Jans (M.CeBepononelpk). Chepa
(rasty3p) BUKOPUCTAHHS - Y HAYKOBUX YCTAaHOBAX Ta HA MiANIPUEMCTBAX, [1€ PO3POOJISIIOTHCS Ta BUTOTOBIISIIOTHCS

yJIbTPA3BYKOBi 3aCO0M KOHTPOJIIO PiBHS PiluH.

2. The object of research - the process of liquid mediums' level control by ultrasound method with variable
actuating impulse. The subject of research - the method and ultrasound control device of liquid mediums' level
with variable actuating impulse. The ways of research: theoretical and experimental research , based on the theory
of reological conversions and the method of zero gradient; methods of mathmatical and physical modelling and the
theory of nonlinear differential equations; the theory of measurement and control errors, regression and
correlation analysis; the methods of mathmatical statistics. In consequence of dissertation execution the way of
ultrasound liquid mediums' level measuring in technological apparatus with variable actuating impulse and
ultrasound device based on it are suggested. Using the theory of reological conversions the electrodeformation
processes ocurring in piezoceramic transducer are reseached and the mathematical models of conversions for
emitted and recieved ultrasound signals are gotten. Using the gotten in analytical form mathematical models of an
ultrasound level control device signals the factors influencing on a dead zone and metrological characteristics are
reseached. The equation of static characteristics of the ultrasound control device of liquid mediums' level with
variable actuating impulse are gotten. Mathematical models of the ultrasound control device of level with variable
actuating impulse for calculating measurement errors are developed and its research is done. The blockdiagram,
functional and circuit diagrams of The ultrasound control device of level with variable actuating impulse are
suggested. The experimental static characteristics for different parameters of gaseous environment are gotten.
The degree of implementation - implemented in manufacturing of "Mikroterm" Itd., in educational process of
Technological Institute of Eastukrainian National University by name of Vladimir Dalj (Severodonetsk). The field of
application - in institutes and factories, designing and producing ultrasound control devices of liquids.
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