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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHHUX pyopHK: 90.01.05

Tema gucepranii:
1. HopMaTHUBHO-TeXHiYHE 3a0€3[1eYeHHs BUMIPIOBaHb PO3INOJily TeMIIEPATYPH TEIJIOBOTO I10JIsS 00'€KTiB

IIPOMUCJIOBOCTI Ta METULIUHU

2. Normative and technical support for measurements of thermal field temperature distribution of objects in
industry and medicine

Pedepar:

1. Inceprarnist pUCBsY€HA BOOCKOHAJIEHHIO HOPMAaTUBHO-TEXHIYHOTO 3a0€3M1eYeHHs BUMIPIOBaHb TEMIIEPATYPH Ta
rpajiieHTa TemIepaTrypy TEIJI0BOTrO MOoJIs 06'€KTIB IPOMUCIOBOCTI Ta MeIULUHYI. PO3p06I€HO METOINKY
OlIiHIOBaHHS HEIIeBHOCTI BUMIipPIOBAaHHSI TEMIIEPATypH Ta rpajiieHTa TeMIepaTypy oBepXHi 06'ekTa. OTpUMaHO
aHaJIiTU4HI BUpa3u KoedillieHTiB YyTJIMBOCTI Bif, BIJIUBY (PaKTOPIB, 1110 BU3HAYAIOTh 3HAYEHHSI BUXiIHOTO CUTHAJIY B
po604nx yMOBax. 3alIPONIOHOBAHO IBOCMYTOBUI METO, BUMIPIOBAHHS TEMIIEPATYPU Ta rPaflieHTa TEMIIEPATYPU 3a
iHpauepBOHNM BUIIPOMIHEHHSIM i METOIVKY IOAATKOBOIO KaJlibpyBaHHS TEIJIOBi30pa B pOO0YNX YMOBAX 3
BHUKOPHUCTaHHSM IVIOIMHHOTO Ciporo BunpoMiHioBaya. COpMOBaHO BUMOTH /10 IIJIOUIMHHOTO CipOro
BUIIPOMIHIOBaYa Ta 3alIpONIOHOBAHO BapiaHTH MOro KOHCTPYKLi 1711 pi3HUX 00'eKTiB I YMOB IPOBEIEHHS
IocinkeHHs. Po3po61eHo MeTOIMKY BU3HAYeHHSI TeIJIOBTPAT 32 pe3yJibTaTaMU TeIJIOBI3iHOTO OCTiIKeHHS Ta
IIPOEKT CTaHAapTy "MeTonuKa TeIIOBi3iNHUX NocinKeHb Oynisess". CHOpMOBaHO peKOMeHallil 1010



IIPOBEJEHHS MEIUYHOIO TEILJIOBI3iMHOI0 AOCIIIKEHHS. 3alIPOIIOHOBAHO IIPOrpaMy HaBUYaHHS [IEPCOHAJIY B rajysi

HEPYIHIBHOTO KOHTPOJIIO 110 TEIJIOBOMY METOZY.

2. The thesis is devoted to improving the normative and technical support of temperature and temperature
gradient measurements of objects' thermal field in industry and medicine. The review of thermal imagers as a
means for a research of thermal field of objects' surface by infrared radiation is conducted, their constructive
features are reviewed, generalized extended classification of thermal imagers is proposed. The analysis of thermal
imagers usage in industry and medical research for temperature and temperature gradient measurements of
objects' surface is performed, common problems of thermal imagers usage in industry and medicine are identified,
their solutions are formed. The main factors which lead to low infrared radiation temperature and temperature
gradient measurement accuracy are considered, existing methods and ways of its increasing are analyzed, their
advantages and disadvantages are specified. Analysis of thermal imagers calibration in calibration laboratories and
their functioning in operating conditions, of normative support of temperature and temperature gradient
measurement for objects of industry and medicine are conducted. Sources of thermal imaging research
uncertainty are reviewed. The need to improving the normative and technical support for measurement of
temperature distribution of objects' thermal field in industry and medicine are determined. Estimation
methodology for uncertainty of temperature and temperature gradient measurement of object's surface that
allows to assess the impact of various factors on different types and components of uncertainty is developed. By
the analysis and evaluation of uncertainty for infrared radiation temperature and temperature gradient
measurement, this methodology allows to propose measures for its reducing. Analytical expressions of sensitivity
coefficients of factors influence that determine the value of output signal in working conditions are obtained.
Infrared radiation temperature and temperature gradient measurement method on principle "band in band" and
methodology of thermal imager "in-situ" calibration by using extended area gray emitter are offered. They provide
a significant reduction of methodological uncertainty by taking into account the effect on the temperature and
temperature gradient measurement emissivity of the researched object, the transmission of intermediate medium
and reflection of background radiation. The analysis of choosing of specific wavelengths values for spectral bands
on the principle "band in band" is performed and possible ways to implement two-bands temperature
measurement are discussed. Requirements to extended area gray emitter are formed and its design variants for
different objects and conditions are proposed. Methodology of buildings heat losses determination and their
monetary evaluation on the results of thermal imaging research is developed. This allows to determine the heat
losses increase in monetary equivalent and to assess the recoupment of work to eliminate these sources of heat
losses. The project of standard "Methodology of buildings thermal imaging research" is developed.
Recommendations for a medical thermal imaging research are formed. The program of personal training in the
field of non-destructive control on thermal method is proposed. It is aimed to improve the staff qualification of
thermal imaging laboratory and to reduce the uncertainty of thermal imaging research resulting from incorrect
measurements, incorrect analysis of the results or non-use of methods for improving the accuracy of infrared
radiation temperature and temperature gradient measurements.
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