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HEOJHOPITHUMU TEPMOIApaMU

2. Methods and means for improving the accuracy of temperature measurement by thermoelectric transducers
with inhomogeneous thermocouples

Pedepar:

1. HaykoBa HOBM3HA OJlepKaHUX Pe3yJbTaTiB MOJISITa€ Y HACTYIIHOMY: 1) Biepie 3apornoHOBaHO HOBY KOHLEILIII0
0€31€MOHTaXXHOT0 Ka/libpyBaHHSI TEPMOEJIEKTPUYHOrO NepeTBOPIOBaYa Jj1s1 yCHilHOI peanisauii ssikoi Heo6XifHo i
IOCTaTHbO BUJIIUTY HA MOT0O TepMOTIIapi AijISIHKY, B MeKaX SIKOi He BilOyBaloThCs Aerpajalilini 3MiHu nUToMoi
T€pMO-€.p.C., [0 Ja€ 3MOTI'y BUKOPUCTATHU LIIO AiJITHKY [1J11 ONI€PAaTMBHOIO BU3HAYEHHSI IOXUOKU IJISIXOM
LIi71eCIPSIMOBAHOTO NepeMillleHHS 30HU TEMIIEPATYPHOTO IPAAi€HTy Y CTOPOHY ONOPHOI HinsHKU. 2) OTpumana
MOJAJIbIMINI PO3BUTOK MOJIEJIb, 110 OIIMCY€E 3MiHU TEPMO-€.P.C. HEOJHOPIAHOI TEpMOIIapy BHACILOK 3MiHU
po3I0ziny TeMIepaTypu B3OBX ii e/1IeKTPoiB, 110 ajlo 3MOTY BCTAHOBUTH 3aKOHOMIPHICTB, sIKa Bijo6pakae
3B'130K MK IOTOYHUMM i MAKCUMaJIbHUMU 3HAUYE€HHSIMHU [IOXUOOK Apeidy i HeogHOpigHOCTI. 3) Bniepiue
3aIIPOIIOHOBAHO OINIEPATUBHUI METO/ BU3HAYEHHS ITOXUOKYU TEPMOEJIEKTPUYHOIO IIEPETBOPIOBAaYa Y IIPOoLeci

eKcIulyaTalii, 3ymoBseHoi peiidpom QyHKIii nepeTBOPEeHHs TepMOIIapy, 3a JOIIOMOT00 OIOPHOI JiISTHKY MIJISIXOM



1Ii/1eCTIpSIMOBAHOTO 3MillleHHS 30HU TEMIIEPATYPHOrO IPajlieHTy TaKUM YMHOM, 1100 Lieil TpaflieHT OyB NPUKIIALeHUI
Jijiie 10 ONOPHOI AiNsiHKY TepMoniapu. 4) Briepine 3a1iporioHOBaHO ONlepaTUBHUI MEeTO[, IiarHOCTYBaHHS CTaHy
€JIEKTPOZiB TEPMOIIApH y NPOLECi eKCIlyaTallii, SKU, 3aBISKY LiJIeCIIPSMOBAHUM 3MiHaM TEMIIEPATYPHOTO I0JIS
B3[I0BX ii €JIEKTPOIiB, la€ 3MOT'Yy BUSHAYUTH LIJIAXOM PilllEHHS CUCTEMU JIiHIMHUX PiBHSAHDb 3a METOLOM CYKYITHUX
BUMIpIOBaHb IUTOMY TEPMO-€.P.C. BipTyaJIbHUX AiJISIHOK, Ha SIKi po361Ta TepMOIapa Ta BUSHAYUTU CTYIIiHb iX
Ierpapatii, mo6 3podyuTy 06IPYHTOBAHMI BUCHOBOK IIPO IIPUIATHICTh TEPMOIIapU I [I0[ajlbIIo] eKCITyaTali. 5)
Briepiue 3an1poriOHOBaHO METOJ, KEPYBaHHS NMPpodisieM TeMIIEPAaTyPHOTO MOoJIs 32 JOIIOMOTIOI0 TYYHOI HEPOHHOI
MepeXi HECXUJIbHUI 10 CaMO30YIPKEHHS, 10 3a0e31edye 3MEHILIEHHS] TPUBAJIOCTi BCTAHOBJIEHHS! 33JaHOTO
npodisio TeMIepaTypHOTO I10J1s1 O OJIHi€i-IBOX iTepalliil 3aBAsKHU peasisalii po3iMKHYTOI CUCTeMU KEPYBaHHS Ta
HaBYaHHS HEMPOHHOI Mepexi 6e3rocepeHbO Ha 00'eKTi KepyBaHHs. 6) Habysa 1oganbioro po3BUTKY MOJeJlb
IIOXMOKM TEPMOIIAPY, SIKA ONIUCYE 3aJIE5KHICTh IOXUOKM TEPMOIAPH Bifl TEMIIEPATypU Ta TPUBAJIOCTI €KCIIyaTallii, a
TaKOX 3HAUEHHSI TEMIIePATyPH IIicIsl 3MiHUM TPOQio TEMIIEPATYPHOTO I0JIs, 10 A03BOJIsI€ CIIPOTHO3yBaTH TEPMiH
IIPUIATHOCTI TEpMOIIApH 10 BUKOPUCTAHHSL. 7) Briepiiie 3anporioHOBaHO CTPYKTYPY ILBOKOHTYPHOI CUCTEMU
BMMIipIOBaHHS TEMIIEPATYPH, 5IKa, 32 PaXyHOK II04€proBoi 3MiHM (yHKIill KOHTYPiB (BUMIPIOBAaHHS Ta KEPYBaHHS
TeMIIEPATYPHOIO 06'eKTa a0 KOPEKILisl TIOXMUOOK i AiarHOCTYBaHHS CTaHy €JIEKTPOIiB TepMOIapu) 3abe3snedye
noxu6OKy BUMIpIOBaHHS TeMIlepaTypu B Mexkax 1,3°C i TepMmoInap TUIy XxpoMeJb-aiioMesb. 8) Biepiue
3aIPOIIOHOBAHO METO/ BCTAHOBJIEHHS! (PYHKIIii I€peTBOPEHHS TEPMOEJIEKTPUYHOIO [IEPETBOPIOBAYA 32 PAXyHOK
BBEJICHHS IBOX JOJATKOBUX BUBOJIiB TEPMOIAPH, IO A€ 3MOTY €KCIIEPUMEHTAJIBHO MiJTBEPIUTH €(PEKTUBHICTD

3alPOIIOHOBAHNX METOIB.

2. Scientific novelty is: 1) For the first time there is proposed a new concept of in situ calibration of the TC, for its
implementation it is necessary and sufficient to determine the section on its TC which undergoes no degradation
of Seebeck coefficient, which allows using this section by purposefully moving the temperature gradient zone
towards the reference junction. 2)There is further developed a model describing changes of thermo-emf of
inhomogeneous TC versus changes in temperature distribution along its electrodes, which allows establishing the
relationship between the current and maximum values of errors due to drift and due to inhomogeneity. 3) For the
first time there is proposed an operative method for in-situ determining error due to the TC drift by the means of
a reference section and a purposeful shift of the temperature gradient zone so that this gradient applied only to
the TC reference section. 4) For the first time there is proposed an operative method of in situ diagnosing the state
of the TC legs is proposed, which, due to purposeful changes of temperature field along TC, allows determining, by
solving a system of linear equations by the method of aggregate measurements, Seebeck coefficients of sections
which the TC is split into and determine the degree of their degradation to make a justified decision about the
suitability of the TC for further operation. 5) For the first time there is proposed, a stable method to control the
temperature field using an artificial neural network, which reduces the duration of setting a preset temperature
field to one or two iterations by implementing an open control system and training the neural network directly on
the object of control. 6) There is further developed a model of TC error, which describes the dependence of TC
error on temperature and duration of operation, and temperature difference between the current and operation
temperatures after changing the temperature field, which allows predicting the future time of operation of the TC.
7) For the first time there is proposed a structure of a two-contour temperature measurement system, which, due
to alternate changes of contour functions (measurement and control of object’s temperature or error correction
and diagnostics of thermocouple legs) provides temperature measurement error of 1.3°C for the type K TC. 8) For
the first time there is proposed a method for setting the conversion characteristic of the TC by introducing two
additional wires, which allows confirming experimentally the effeciency of the proposed methods.
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