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Pedepar:

1. Po6oTa MiCTUTb pe3ysIbTaTy AOCIIIPKEHHS, Ki CIPSIMOBAHi Ha MiABUILEHHS] TOYHOCTI BUMIPIOBaHHS TEMIIEPATypU
KOPOTKUX TEIJIOBUX iMITyJibCiB. [IpoaHasnizyBaBmy iCHyI0uM METOIM BUMipIOBaHHS TeMIIEPATypu Oyj0
3aIIPONIOHOBAaHO BUKOPUCTOBYBATH I BUMiPIOBaHHS TEMIIEPATYPY KOPOTKUX TEIJIOBUX iMITYJIbCIB TEPMOIIAPY Y
00epHEeHOI 3a71a4i BUMipIOBaHHS. Y poOOTi HabyB OJAJIBIIOTO PO3BUTKY METOZ, ifeHTHUdikaLii nuHaMidHOi
XapaKTEePUCTUKHU TEPMOIIapU, 3aCHOBAaHUI Ha 30BHIITHbOMY PO3iIrpiBi Crialo TEpMOINapU JIa3€pHUM ITPOMEHEM
IIJISIXOM CTBOPEHHS KBa3iCTYIiHYaTOro CUrHasly Temneparypu. PozpobieHo meTor ineHTudikauii suHamiyHoi
XapaKTEPUCTUKUA TEPMOIIAPH, 3aCHOBAHMI Ha BHYTPIIHbOMY PO3irpiBi CIIalo TEpMOINapy CTPYMOM FapMOHIYHOI
dbopmu i3 nepiomom, 10 Ha AeKiabKa MOPSIKiB MEHIINH Bifl HAMEHIIoi nepe6adyBaHoi CTalol Yyacy, o
3abe3reyvye [1il0 Ha CIail TeMIlepaTypHOro curHainy y gopmi crpubka. Pozpobieno mertog, ineHtudikanii qnuHamidHOi



XapaKTEPUCTUKY TEPMOIIAPH, 3aCHOBAHUI HA BU3HAYEHHI CTaJIOl 4acy TEPMOIapy LIJISIXOM aHaJi3y aMILITygHO-
($a30B0i YaCTOTHOI XapaKTEPUCTHUKU TEPMOIIapy 110 IPYriil TapMOHILli, IKy OTPUMYIOTh BHYTPIlIHIM pO3irpiBomM
CIIal0 TEPMONIApPU FapMOHIYHUM CTPYMOM. PO3p006sIeHO METO, BUMIPIOBaHHS IIOTOYHOI TEMIIEPATYPU KOPOTKUX
TEIJIOBYX iMITYJIbCIB, IKMH BiJIPi3HIETHCSI MOXUJIABICTIO BiTHOBJIIOBaHHS (POPMU TEMIIEPATYPU KOPOTKOTO TEIJIOBOTO
iMITyJIbCY 32 BUMIPSIHMMU 3Ha4YeHHAMU TepMo-EPC TepMonapy, 3a paXyHOK BKJIIOYEHHS Y 3BOPOTHIN 3B'30K
OIEpaLiHOTO MiICUIII0BAaYa arapaTypHO-Peasi3oBaHOl JMHAMIYHOI XapaKTepUCTUKM TepMonapu. Kio4doBi cioBa:
TeMIIEpaTypa, TEMJIOBUI iMI1yJIbC, BUMIPIOBAHHS, II€peXigHa XapakrepucTtuka, AQYUX, nigBuIneHHs TOYHOCTI,

ineHTH}iKaLis IMHAMIYHUAX XapaKTepPUCTUK, TEPMOIapa.

2. The thesis contains the results of research aimed at improving the accuracy of measuring the temperature of
short heat pulses. The analysis of current state of development of methods and tools for measuring temperature,
which are based on the use of the dependence of various physical phenomena on temperature, as direct
temperature measurement is not possible, is carried out in the work. In the dissertation work in the scientific plan
the following results are received: 1. For the first time, a method of thermocouple identification by a radio pulse of
current, which allowed to obtain a complete transient characteristic in contrast to other methods that use current
for heating, which receive a decreasing front and then mathematically converted to an increasing front, is
proposed. This method uses a radio current pulse to heat the thermocouple. By spreading the frequency of the
heating signal and the reaction of the thermocouple, it became possible to isolate the slowly increasing signal of
the thermocouple against the background of a high frequency signal that heats the thermocouple using analog
filtering of the high frequency component by a notch filter; 2. For the first time was developed a method of
thermocouple identification by determining the frequency response of a thermocouple using infra-low frequency
current, which has an advantage over other methods due to the stability of obtaining time constant values. The
peculiarity of this method is to create the total temperature by heating the junction of the thermocouple with an
electric sinusoidal current. In this case, the voltage of the second harmonic is released on the terminals of the
thermocouple, due to the heating of the thermocouple according to the Joule effect. Also, there is the first
harmonic component, which is due to the voltage drop due to the ohmic resistance of the thermocouple wires and
the action of the Thomson and Peltier effects, which are proportional to the first degree of the current flowing
through the thermocouple. The ratio of the amplitudes of the output and input voltages on the second harmonic
gives the frequency response. The difference of their phases on the second harmonic gives Phase response. 3.
Improved methods for identifying the dynamic characteristics of the laser beam by creating a quasi-stage signal,
which allows to obtain the mode of setting the thermoEMF signal at the output of the thermocouple. 4. The
method of measuring the temperature of short thermal pulses is improved, which allows to compensate the
dynamic measurement error in real time, by using the parameters obtained on the basis of identification of
dynamic characteristics of the thermocouple in the system of thermal inertia compensation of the thermocouple.
The peculiarity of this method is the use of time constants of the thermocouple to compensate its thermal inertia
and, as a consequence, increase the accuracy of measuring the temperature of short thermal pulses. The time
constants of the thermocouple will be obtained on the basis of the approximation of the frequency response of the
thermocouple. The frequency response is obtained using the above method of identifying the dynamic
characteristics of thermocouples. Each defined time constant characterizes the link of the delay of the first order.
By including the inertia link in the feedback system of the system, the thermal inertia of the thermocouple, which
is described by a certain time constant, is compensated. By connecting the links in series with the inertial link
connected to the feedback, which corresponds to the time constant found, it is possible to fully compensate for
the effect of thermal inertia of the thermocouple on the input temperature signal. This compensates dynamic
error of thermocouple temperature measurement. Keywords: temperature, thermal impulse, measurement,
transient characteristic, bode plot, increase of accuracy, identification of dynamic characteristics, thermocouple.
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