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2. Improving the accuracy of quartz resonant temperature control systems using Peltier thermoelectric modules

Pedepar:

1. lucepraliis NpuCBA4Y€Ha TEOPETUKO-TIPUKIIALHOMY JOCIiIPKEHHIO [TUTaHb BJOCKOHAJIEHHS METOIIB
TEPMOCTATyBaHHSI I1'€30 PE30HAHCHUX €JIEMEHTIB 3 BUKOPHUCTAHHSIM HaliBIPOBiTHUKOBUX TEPMOEJIEMEHTIB
[NenbThbe. 711 [OCSATHEHHS Lji€l METU YIOCKOHAJIIEHO METOJ, TEPMOCTATYBaHHS I1'€30 PE30HAHCHOTO €JIEMEHTY 3
ypaxyBaHHSAM TEMIIEPATYPHOI AUHAMIKM Or0 BHYTPIIHBOTO CTPYMY Ta 3 BUKOPUCTAHHSM HaIiBIPOBITHUKOBUX
TE€PMOEJIEMEHTIB, PO3P00JIEHO MAaTEMATUYHY MOJI€JIb HalliBIIPOBIIHUKOBUX TEPMOEIEMEHTIB [1esIbThe 3
ypaxyBaHHAM ME€XaHIYHUX BIIMBIB Ta yIOCKOHAJIEHO IMITalliIHy MOZEJb CUHTE3aTOPA YaCTOTY HA OCHOBI
TE€PMOCTAaTOBAaHOI'O KBAPLOBOTO F€HEPATOPA 3 yPaxyBaHHSIM TEMIIEPATyPHUX BIUIMBIB. B OCHOBY 3alipOIIOHOBAaHOTO
METOJly TEPMOCTATYBaHHsI I1'€30 PE30HATOPIB NOKJIalEHO ONl€PAaTMBHUI KOHTPOJIb JUHAMIKYA TEMIIEPATYPU
KpHUCTaJly 3a JMHAaMiKOI0 MUTTEBUX 3HAUE€Hb CTPYMY, 110 NPOTiKae Yepe3 HbOTO i BiJIOBiAHE KOMIIEHCYBaHHS
TEMIIEPATyPHUX 3MiH i3 3aCTOCYBaHHAM HU3bKO iMIIEJaHCHUX, TEPMOEIEKTPUYHUX, HATIiBIIPOBIGHNKOBUX

esieMeHTiB [leJbThe.



2. The thesis is devoted to theoretical and applied research on improving methods for thermal stabilization of
resonant piezoelectric element using semiconductor Peltier thermocouples. To achieve this improved method for
thermal stabilization of resonant piezoelectric element based on the temperature of its internal dynamics and
current using semiconductor thermo elements, the mathematical model of semiconductor thermo elements
Peltier including mechanical stress and improved simulation model frequency synthesizer based on the
temperature stabilized crystal oscillator with considering thermal effects. The basis of this method of temperature
stabilization piezoelectric resonators assigned operational control of the dynamics of crystal temperature on the
dynamics of instantaneous current flowing through it and the corresponding changes in temperature
compensation using low jet, thermoelectric, Peltier semiconductor elements. The results of evaluating the
effectiveness of the proposed method of thermal stabilization showed that its application allows to increase the
temperature stability of the quartz crystal frequency AT-cut on the top fashion vibrations by 17% due to narrowing
of the temperature range of up to 0.1 degrees. Assessment own resonant frequency Peltier thermo element
allowed to select a narrow range of designs of thermocouples that can be used for temperature stabilization of

resonant electromechanical systems.
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