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

Pedepar:

1. Incepraujiiina po60Ta IpUCBIY€HA BUOOPY €(PEKTUBHOIO METOAY KOHTPOJIIO Ta BU3HAUYEHHSI CKJIAZly PEUYOBHUH 32
BEJIMYMHOIO iX TernodiznyHux xapakrepucTuk (TDX), BHOCKOHATEHHIO MaTEMAaTUYHOI MOZEJi BUBHAUEHHS
TEeIJIONIPOBIHOCTI 11 po3poOLii BillIOBiAHOTO NpUjaAy 3 MiBULIEHUMY METPOJIOTIYHUMU XapaKTePUCTUKaMU —
TOYHICTIO, IMOBIPHICTIO Ta BUKOZi€10. B p060Ti HAYKOBO OGI'PYHTOBAHO 3aCTOCYBAHHS METO/Y IIPSIMOTO MifIirpiBy
TepMicTopa Jis1 KOHTPOJIIO Ta BU3HAYEHHS CKJIaAy PEYOBMH 34 iX TEIUIONPOBIgHICTIO. [IpecTaBieHo BIOCKOHAIEHY
MaTeMaTU4Hy MOJIeJIb BUBHAYEHHSI TEIJIONPOBIIHOCTI PEYOBUH Ta OOI'PYHTOBAHO HEOOXiHICTh BBECHHS
Koperyounx KoedilieHTiB B po3paxyHKOBY pOPMYJly METOMly BU3HAUEHHS CKJIaZly PEYOBUH Ta iX KOHTPOJIIO.
HaBeneHO KOHCTPYKILiI0 po3p06JIeHOro 6araToKaHaabHOrO puiaay Ajs BuMipioBaHHg TOX nocimigxyBaHux
PEYOBMH Ta BU3HAYEHHS iX CKJIaly Ha OCHOBI BEJIMYMHU TEIIONPOBITHOCTI, @ TAKOXK BiZ[IOBiHE MaTEMATUYHE Ta

IIporpamHe 3a6e3rnedyeHHs] CUCTEMU KepyBaHHsI [IPOLIeCOM BUMIpIOBaHHS Ta 0OPOOKU pe3yJIbTaTiB JOCIIiKEeHb.



[IpencraBneHO pe3yabTaTU BUMiPIOBAHHS TEIJIONPOBIGHOCTI AOCIIIKyBaHMX PEYOBMH 3 KoedillieHTaMH B 1iara3oHi
Big 0,1 Br/mM*K 1o 1,0 Bt/mM*K, 1m0 migTBEpAuIo MOXIUBICTb BUKOPUCTAHHS BAOCKOHAJIEHOTO METOy Ta
PO3p006JI€HOro NIpuIaay IJjisl BUBHAUEHHsI Ta KOHTPOJIIO CKJIaJly PEYOBMH Ha OCHOBI iX TemsonposigHocTi. Kinouosi
CJIOBA: HEPYMHIBHUI KOHTPOJIb, CKJIAJl PEYOBYH, TEIJIONPOBiIHICTL PEYOBMH, METOJ, IIPAMOTO MidirpiBy, TEPMICTOP,
CaMOpO3irpiB TepMiCTOpa, TEpMOrpaMa posirpiBy, puiaz 1 BU3Ha4YE€HHS TEIUIONPOBIIHOCTI PEYOBYH.

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.

Jep>kaBHH peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui# NpiopUTETHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
ITiZCyMKH BOCIiI>KEHHS:

Iyo6sikarrii:

HayKkoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Conia;ibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:
BrnpoBazyKeHHs pe3yJIbTaTiB AucepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im's I10-6aTbKOBI:



1. Bucnoyx Cepriii [leTrpoBruy

2. Vysloukh Sergii P.

KBasigikamis: . 1. 1., 05.03.01
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odilliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBume Im'a Ilo-6aTbKOBI:

1. BaukesBud Iletpo IBanoOBUY

2. Vankevych Petro 1.

KBasigikamis: n. 1. 1., 05.11.13
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Bainesa Onena OnekcaHapiBHa

2. Zaitseva Olena O.

KBasmigikamis: . 1. 1., 05.11.16
InenTudgikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indopmamnist:

IToBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:

Kopg 3a €IPIIOY:



Micue3HaxoaKeHHS:
dopma ByracHoCTI:
Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acigaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HAayKOBOIi

OisIIBHOCTI

Tumunk I'puropiit CemeHOBUY

Tumyuk ['puropint CeMeHOBAY

IOpuenko T.A.



