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2. Development of the thermometry physical basis with the use of new sensitive elements of thermal converters

Pedepar:

1. HaBeieHO OOI'PyHTYBaHHS Ta HOBE BUPIillleHHS BaXKJIMBOi HAYKOBO-IIPUKJIAIHOI MPO6IEMU PO3BUTKY Pi3UYHUX
OCHOB TEPMOMETPIi IIJISIXOM 3alIpOBAIPKEHHSI HOBUX YyTJIMBUX €JIEMEHTIB 3aC00iB BUMIPIOBAaHHS TEMIIEPATYPH Ta
METO/iB MOJEIIOBaHHS IXHIX XapaKTEPUCTUK, OTPUMaHUX Ha OCHOBI HOBITHIX TEDMOMETPUYHUX MaTepiais 3
[IOKpAIlEHMMU METPOJIOTIYHMMU Ta €KCILTyaTalilHUMU XapaKTePUCTMKaMU. 3aIIPOIIOHOBAaHA KOHLEILIIIO
MOJEJIIOBAaHHS Ta OTPUMAaHHS TEPMIUHO CTIMIKMX YyTJIMBUX €JIEMEHTIB 3aC00iB BUMiPIOBAaHHS TEMIIEPATypH Ha
OCHOBIi HOBITHIX TEPMOMETPUYHUX MATEPiajliB LIIJISIXOM PO3POOJIEHHSI METOAY iTepalifiHOrO MOJEIOBaHHS
CTPYKTYPHHUX, €EHEPrEeTUYHUX, TEPMOAMHAMIYHNX Ta KIHETUYHUX XaPAaKTEPUCTUK YYTIMBUX €JIEMEHTIB
TEPMOIIEPETBOPIOBAYIB 3 yPaxXyBaHHSM PE3yJIbTaTiB €KCIIEPUMEHTAIbHIX BUMIPIOBaHb. PO3BMHYTO METOZ,
MOJIEJIIOBAaHHS KIHETUYHUX XapaKTEPUCTUK HOBUX YyTJIVMBUX €JIEMEHTIB TEPMOIIEPETBOPIOBAUIB Y IIMPOKOMY
TeMIIepaTyPHOMY Jiara3oHi. BcTaHOBIEHO 3aKOHOMIPHOCTI (PYHKILil1 MepeTBOPEHHS YyT/IMBUX €JIEMEHTIB 3aC00iB

BUMIpPIOBaHHS TEMIIEPATYpPX Ha OCHOBI HOBITHIX TEDMOMETPUYHUX MaTepiasliB y TEMIIEPATyPHOMY Ziana3oHi



4,2:1300 K 3 nokpaueHrnmMy METPOJIOTIYHMMU XapaKTEPUCTUKAMU. PO3BUHYTO METOJ, OTPUMaHHS
TEPMOEJIEKTPUYHOI [Tapy TEPMOEJIEKTPUYHOTO TEPMOMETPA, 0OMIBI BiTKU SIKOi BUTOTOBJIEHI 3 HOBITHIX
TEPMOMETPUYHUX MaTepiasliB €JIEKTPOHHOrO Ta AipKOBOI'O TUIIIB IIPOBiAHOCTI, 110 Y 4:6 MiBUILYy€E Yy TINUBICTb
icHyl0uMX nIepeTBoploBaydiB. CTBOPEHO Ta BIIPOBAI’KEHO TEPMIYHO CTabiIbHI Yy T/IMBi €1eMEHTHU
€JIEKTPOPE3NCTUBHUX TEPMOMETPIB, 10 MiABUILYE TOYHICTb Ta PO3MIMPSE [ialla3oH TEMIIEPATYPHUX BMMIiPIOBAHb.
2. The thesis provides the justification and a new solution of an important scientific and technical problem of the
development of the thermometry physical basis by introducing new sensitive elements of the temperature
measurement means and the methods of their characteristics simulation, obtained on the basis of the latest
thermometric materials with improved metrological and operational characteristics. The concept of simulation
and obtaining of thermally stable sensitive elements of temperature measuring devices based on the latest
thermometric materials obtained by alloying of semi-Heuser phases by developing an method for iterative
simulation of structural, energy, thermodynamic and kinetic characteristics of thermal converters sensitive
elements taking into account the results of experimental measurements. A method is developed for simulation of
the kinetic characteristics of thermal converters new sensitive elements in a wide temperature range. The
regularities of the transformation functions of sensitive elements of temperature measuring devices based on the
latest thermometric materials in the temperature range of 4.2:1300 K with improved metrological characteristics
were established. A method of obtaining a thermoelectric pair of a thermoelectric thermometer sensitive element
is proposed, both branches of which are made of the latest thermometric materials of electron and hole types of
conductivity, which in 4:6 increases the sensitivity of the existing thermocouples. The received thermally stable
sensitive elements of electrostatic thermometers from the latest thermometric materials is proposed, which
significantly increases the accuracy and expands the range of temperature measurements.
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