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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 59.29.29

Tema gucepranii:

1. CTBOpEHHS Ta JOCIIIKEHHSI KOMYTALiNHUX [I€PETBOPIOBAYiB CUTHAJIIB TEPMOIIAP

2. Developing and researching switching converters of signals of thermocouples

Pedepar:

1. O6'eKT BOCIiIPKEHHS: IPOLECU BUMIPIOBaHHS MajIMX 3HaY€Hb €JIEKTPUYHUX CUTHAJIiB TEPMOEJIEKTPUYHUX
[IepeTBOPIOBAYiB KOMYTallinHUM METOMIOM, SIKUI 3a0e3redye MifBUIIEeHHS YyTIMBOCTI IPY OAHOYACHOMY 3pPOCTaHHI
Iii BymBoBUX (pakTOpiB. MeTa JoCiiKeHHS: MiIBULeHHS YyTIUBOCTI, IIBUAKOIII Ta TOYHOCTI BUMipIOBaHHS i
KOHTPOJIIO TEMIIEPATYPH B TPU30HHUX POCTOBUX I1€YaX 33 PAXyHOK BUKOPUCTAHHS KOMYTalliTHOTO [IEPETBOPEHHS
tepmo-EPC. MeTonu mociigyKeHHs Ta aniapaTypa: METOLY PO3PAaxXyHKY Ta aHai3y €JIEKTPUYHUX Ta MarHIiTHUX KiJl,
METOJIU BUMIPIOBAHHS €JIEKTPUYHUX BEJINYMH, METOIY TEOPil BIpOrigHOCTI i MATEMATUYHOI CTaTUCTUKU, METOIIU
Teopii METPOJIOTii Ta KOMIT'IOTEPHOTO MOJEJIOBAHHS, METOJIA CXEMOTEXHIKU Ta IPOrpaMyBaHHS MiKPOIIPOLLECOPHUX
npucTtpoiB. TeopeTnyHi Ta NPaKTUYHi pe3yJbTaTh: HA OCHOBI pO3pO0JIEHUX Ta BAOCKOHAJIEHUX METO/B
BMMipIoBaHHs TepMo-EPC Tepmonap 3anporoHOBaHO METOAU NOOYIOBM KOMYTAlifHUX I€PETBOPIOBAYiB TEPMO-
EPC Ta cuctem BUMIPIOBaHHS Ta KOHTPOJIIO TEMIIEPATYPH B POCTOBUX Iedax. HoBH3HA: 0GIPYHTOBAaHO Ta PO3BUHYTO

METOJ, KOMYTaLiMHOro repeTsopeHHs Tepmo-EPC ta MeTon BuMiproBaHHs Tepmo-EPC B pe>xumi IpOTiKaHHA



30BHILIHBOTO CTPYMY Y€pE3 CIai TEPMOIIAPH, SIKi B CYKYITHOCTI O3BOJIIIOTh OTPUMATU KOeQillieHT IePETBOPEHHS
3HaueHHs TepMo-EPC y ammniityny BuxinHoro iMmysbcy 6;113bko 103, 110 3yMOBJIIO€ MiABUILIEHHS YYTIMBOCTI
BUMIPIOBaHb y CTiJIbKM X Pa3iB, Ta BUKJIIOUYNATY BILUIMB BUiJIEHHS TeToTH JKoysa-Jlenna Ha GpOpMyBaHHS
TECTOBHUX BIIJIUBIB HA OCHOBI TENJIOTU [1eJIbThe; PO3POOIEHO METOJL, KOMITEHCAllii KOMYTaLifHOTO IyMY, KN
6a3yeTbCsl HA KOMIIeHcallii MarHiTHUX OTOKIB CTBOPEHUX KOMYTAL[iTHUMU 3aBa/laMU, SIKi BUHUKAIOTb B PEe3YJIbTATi
po60THU MOJIbOBUX KIIIOYiB B 0cepii TpaHCHOpPMATOPa, 110 TO3BOJISIE MiBUIATH 3aBaJIOCTIMKICTh Ta IOHU3UTU MOPIr
YyTJIMBOCTI BUMIPIOBaHb; BIIEPIIE OTPMMAHO MaTeMaTU4Hi BUPa3sy, 110 MOB'SI3YI0Th [1apaMETPU BUXiIHOTO CUTHAJTY 3
IapaMeTpaMy KOMYTaLiIHOTO IIePeTBOPIOBaYa; (GOPMYJIU IJ1s1 PO3PAXYHKY 3HAYEHHSI YyTJIMBOCTi KOMYTaLliitHOTO
IIEPETBOPIOBAYA, T BU3HAYEHO ONTUMAJbHUIA PEXXUM MOTO POOOTH, IKUI XapaKTEPU3Y€EThCsI MAaKCUMAaJIbHUM
3HAUYEHHSIM KoeillieHTy 1epeTBOPEHHS; BIIEpIle PO3POOIEHO YTOUHEHI MaTeMaTUYHi MOoZeJi 17151 BUBHAUYEHHS
MYJITUAIIIKATUBHUX TA aAUTUBHUX CKJIAJIOBUX ITOXMOKYU BUMipIOBAJILHOTO KaHaiy Tepmo-EPC, mo 103Bosuio
BU3HAYUTHU CTYIiHb BIUIMBY [TOXMOOK IapaMeTpPiB KOMYTAliiIHOTO [1epeTBOPIOBAaYa HA Pe3yJIbTyl0Ye 3HAUE€HHS
IIOXMOKU Ta BCTAHOBUTH (Di3nuHy IpHpoAy POPMYBaHHS BiJTHOIIEHHS CUTHAJ /IIyM B rpoueci komyTatii. CTymiHb
BIIPOBA’)KEHHS: HAYKOBO-BIIPOBAIPKyBaIbHUH LIeHTP "EsneHT A" (M. JIHiNponeTpoBChK), 1aboparopis HOIIY
3anopi3pKoi JepKaBHOI ilKeHepHOi akaaeMil (M. 3anopixoks). Cpepa BUKOPUCTAaHHS: CUCTEMU BUMIPIOBAHHS Ta

KOHTPOJIIO TEMIIEPATypPU B TPU3OHHUX POCTOBUX I€4ax

2. Research object: processes of measurement of small values of electric signals thermocouples by a switching
method which provides raise of sensitivity simultaneous growth of act of influencing factors. Research purpose:
raises of sensitivity, fast operation and accuracy of measurement and the control of temperature in three-zoned
grouting furnaces due to use of switching transformation of a thermo-emf. Research methods and apparatus:
methods of cal-culation and analysis of electric and magnetic circuits, methods of measurement of electric
magnitudes, methods of the theory of probability and mathematical statistics, methods of the theory of the
metrology and computer modeling, methods of circuitry and programming of microprocessor devices. Theoretical
and practical results: methods of creation of switching converters of thermo-emf and systems of measurement
and the control of temperature over furnaces which set up on the developed methods measurement of a thermo-
emf of thermocouples, are offered. Novelty: the method of switching transformation of a thermo-emf and method
of measurement of a thermo-emf in a regime of a leakage of an external current through junction of thermocouple
are proved and developed. They allow receiving a conversion coefficient of value of a thermo-emf in amplitude of
an output pulse about 103, that determines raise of sensitivity of measurements in as much time. The methods
allow excluding effect of allocation of Joule heat on formation of test affecting on the basis of heat Peltie; method
of compensation of switching noise is developed. The method is based on compensation of magnetic streams
created by switching interferences which result from work of field transistors in the core of the transformer. This
method allows to raise noise immunity and to lower a limit of sensibility of measurements; mathematical
expressions which connect parameters of output signal with parameters of the switching converter, formulas for
calculation value of sensitivity of the switching converter for thefirst time are received, and the optimum regime of
his work which is characterized by the maximum value to a conversion coefficient is determined; the specified
mathematical models for definition multiplicative and additive lapses of a measuring channel of a thermo-emf are
developed for the first time; it has allowed to determine extent of agency of lapses of the switching converter pa-
rameters on resulting value of a lapse and to establish the physical nature of formation of the relation signal /
noise during switching. Degree of introduction: the center of a heading of scien-tific results "Elent A"
(Dnepropetrovsk), laboratory of nonlinear - optical frequency converters the Zaporozhye state engineering
academy (Zaporozhye). Sphere of the use: systems of measurement and the control of temperature in three-zoned
furnaces
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