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S.V. Solomicheva  
Donetsk National Technical University 
Justification of selecting of the piezoelectric converters in liquid level control measuring channel 
in the boiler drum. There is an analysis of types of piezoelectric transducers, on the basis of which 
combined direct converter is selected, the radiation intensity is maximum along the axis of the 
radiation. Piezoelectric material is selected - lithium niobate, providing maximum stability when 
using in a given temperature range, and selected damper material for optimum acoustic matching - 
synthetic resin with the addition of particulate fillers. Material of the damper choose such as to 
provide sufficient heat and attenuation of ultrasonic radiation in the damper. Replacement scheme 
combined piezo transducer investigated, which takes into account its piezoelectric properties: 
mechanical quality factor QM, electromechanical coupling coefficient , the acoustic impedances of 
the contacting media - damper and steel, which allowed to establish mechanical and electrical 
losses. Requirements to parameters of the converter is supplied, that will get the maximum 
sensitivity of the measurement. Broadband is achieved by aligning the drive parameters and 
electrical oscillatory circuit. A mathematical model of the transfer function (4), based on double 
conversion coefficient, which is KMAX=0.442 in the passband f=0.52..1.35.f0, allowing to take into 
account the ratio of intermediate weakening of ultrasound attenuation and the resulting divergence 
of transmission environments, as well as properties piezomaterial and align it with the the 
contacting media. The received signal from the transmitter output Uout converted into acoustic 
measuring channel block to a unified look at the output of the normalizing amplifier UNU for 
subsequent transmission and digital processing in the microprocessor system. Output range from 
Uoutmin to Uoutmax corresponds to the phase boundary between the liquid to the vapor state. 
Requirements are set to the analog block of measuring channel of level control in the boiler drum, 
which further gives the opportunity to realize the meter scale-model, estimate its metrological 
characteristics and test the adequacy of the developed mathematical models. 
Keywords: piezoelectric transducer, quality factor, the acoustic impedance, intensity, sensitivity. 
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