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2. Improvement method for determination of the substances composition by their thermal conductivity

Pedepar:

1. Inceprauiiina po60Ta NpUCBSY€HA BUOOPY €(PEKTUBHOTO METOLy KOHTPOJIIO Ta BUSHAYEHHSI CKJIa/ly PEYOBUH 3a
BEJINYMHOIO iX TensodizuyHux xapakrepucTtuk (TOX), BHOCKOHAJIEHHIO MaTEMAaTUYHOI MO/IeJli BUSHAYEHHS
TEIJIONPOBIIHOCTI 1 po3po0Li BilIOBIAHOTO MpUjaAy 3 MiBULIEHUMY METPOJIOTIYHUMU XapaKTE€PUCTUKAMU —
TOYHICTIO, IMOBIPHICTIO Ta WBUAKOZi€10. B p060Ti HAYKOBO OGI'PYHTOBAHO 3aCTOCYBAHHS METOAY MPSIMOTO MifAirpiBy
TepMicTopa [J1s1 KOHTPOJIIO Ta BU3HAYEHHS CKJIaAy PEYOBUH 34 iX TEIJIONpPOBigHICTIO. [IpeCcTaBieHo BIOCKOHAIEHY
MaTeMaTU4HYy MOJleJlb BUBHAUEHHS TEIJIONPOBIAHOCTI PEYOBUH Ta OOIPYHTOBAHO HEOOXiAHICTh BBEIE€HHS

KOperyounx KoedilieHTiB B pO3paxyHKOBY (POPMYJIly METOMy BU3HAUEHHSI CKJIA[ly PEYOBUH Ta iX KOHTPOJIIO.



HaBenieHO KOHCTPYKIIO pO3p06JIEHOr0 6araToKaHalIbHOrO puiiany st BumiptoBanHs TOX mocimKyBaHUX
PEYOBMH Ta BU3HAYEHHS iX CKJIaly HA OCHOBI BEJIMYMHU TEIJIONPOBITHOCTI, 2 TAKOX BiJ[TOBiHE MAaTEMATUYHE Ta
IIporpamHe 3a6e3e4YeHHs] CUCTEMU KepyBaHHs IPOLLECOM BUMIpIOBaHHS Ta 0OPOOKU Pe3ysbTaTiB JOCIiKEHb.
[IpencraBieHO pe3ybTaTU BUMiPIOBAHHS TEIJIONPOBIGHOCTI AOCIII)KyBaHMX PEYOBUH 3 KoedillieHTaMH B J1iara3oHi
Big 0,1 Br/mM*K 1o 1,0 Br/mM*K, 1m0 migTBepAuI0o MOXINBICTh BUKOPUCTAHHS BLOCKOHAJIEHOTO METOTy Ta
PO3p0o6JIeHOro IpUIaay Ijisl BUBHAUEHHS Ta KOHTPOJIIO CKJIaZly PEYOBHH Ha OCHOBI ix TersonposigHocTi. Kinouosi
CJIOBA: HEPYWHIBHUI KOHTPOJIb, CKJIAJl PEYOBUH, TEIJIONPOBiIHICTL PEYOBMH, METO]I, IIPSMOrO MiJirpiBy, TEPMICTOP,

CaMOpO3irpis TEpMiCTOpPa, TEPMOrpama po3irpisy, pusaz, AJjisi BABHAYEHHS TEIJIONPOBiAHOCTI PEYOBUH.

2. This work devoted to scientific substantiation and improvement of the method for control and determining the
thermal conductivity of substances with thermistor use as a sensitive element and development an instrument
which makes the process of measuring the thermal conductivity of substances by a nondestructive method much
simpler and enables the simultaneous research of large number of samples with improved measurement accuracy.
In the work, the direct heating thermistor method for control the thermal conductivity of substances is
scientifically justified. The choice and design of sensitive elements for measuring their thermal and physical
characteristics (TPC) is substantiated. Developed mathematical model for calculating the thermal conductivity of
substances based heating thermistor thermogram. Calculated formula for improved method that determines the
coefficient of substance thermal conductivity is generalized relative dependence of heating thermistor power
consumed to its geometric dimensions and values of the thermogram heating temperature at control points. In
order to increase the accuracy of TPC substances determination under investigation, were introduced into the
mathematical model a number of correction factors, which was obtained by measuring on reference substances
with known TPC. The use of correction coefficients in the mathematical model for determining the thermal
conductivity of substances taking into account the test sample temperature, the compensation of temperature
difference measured by thermistor to it's average value, the value at the ADC output, the temperature of the
thermistor self-heating caused by presence of the shell, and sensitivity of the probe thermistor to thermal
conductivity of test substance , allowed to get a general error measurement that does not exceed 3%. An design
developed multi-channel instrument for measuring substances TPC studied, which is based on the results of
research testing stand and the appropriate software and mathematical software for process control measurements
and processing of research results. Presented methodology of experimental research for determining the thermal
conductivity of substances by direct heating thermistor method. The results of measuring the thermal
conductivity of the test substances ratios ranging from 0.1 W/m*K to 1.0 W/m*K, which confirmed the possibility
of using the improved method and device designed to determine the thermal conductivity of substances.
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