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1. HaykoBo-TexHiyHi 3acany 3a6e3red4eHHs eJHOCTI BUMipIOBaHb II0BEPXHEBOI I'YCTUHU TEIJIOBOTO IIOTOKY

2. Scientific and technical principles for ensuring the unity of measurement of the surface density of heat flux

Pedepar:

1. Incepraniiina po60Ta IPUCBIYE€HA PO3BUTKY TEOPETUYHUX 3aCajl, METOOJIOTIYHOrO anapaTy Ta BOCKOHAJIEHHIO
eTaJIoOHHOi 6a3u 3abe3reyeHHs €JHOCTiI BUMIPIOBAHb IIOBEPXHEBOI I'YCTUHU TEIJIOBOTO [IOTOKY B LIMPOKOMY
IlianasoHi, 1110 3aJJ0BOJILHUTD [IOTPEOY TEIJIOBUX BUMIPIOBaHb Y Pi3HUX rajly3sx HAyKOBUX i IPUKJIATHUX
nociigxkeHb. B po6oTi cpopMOBaHO y3araabHEHY METOZ0JIOTI0 3a0€e311e4eHHs €JHOCTI BUMipIOBaHb IIOBEPXHEBOI
T'YCTUHU TEIJIOBOTO MOTOKY, IPOBEAEHO AOCHII)KeHHS (PYHKIIii HEBU3HAYEHOCTI pe3yIbTaTy BUMipIOBaHHS
IIOBEPXHEBOi I'yCTUHM TEIJIOBOTO IIOTOKY Ta OCHOBHUX (PAKTOPIB BILJIMBY 3 METOI0 (DOPMYBAHHS OJHOPIZHOTO i
CTallijOHApPHOTO TEIJIOBOrO [IOTOKY Ha ITIOBEPXHi ceHcopa 11 3abe3leueHHs peaisalii oAuHuLi BUMipIOBaHHS 3
33/JaHMM PiBHEM HEBU3HAYEHOCTI. 1711 O6IPYHTYBaHHS MO>KJIMBOCTI PO3LIMPEHHS Jialla30Hy BUMipIOBAaHHS
[IOBEPXHEBOi T'yCTUHM TEIJIOBOTO IIOTOKY 3alIPOIIOHOBAHO MaTEeMATHUYHY MOJIEJIb, SKa iJII0CTPYE B3AEMO3B I30K MixK

MIPOLIECOM BiTBOPEHHS OAWHULI BUMIPIOBAHHS Ta OKPEMUMU CKJIAIOBUMU pKePeJl HEBU3HAYEHOCTI, 1110



BIUIMBAIOTh HA TOYHICTb (POPMYBaHHS OOUHUILI BUMIPIOBAaHHS 32 Pi3HUX NIPOLECIB TENI000MiHY. 3alIPONIOHOBAHO
KOHLENTyaJIbHy MOJIEJIb Peasli3alii eTaJloHy IOBEPXHEBOI T'YCTUHU TEIJIOBOTO IOTOKY 32 MOLYJIbHUM IIPUHLMUIIOM,
0COOJIMBOCTSIMU SIKOi € BUKOPUCTAHHS Pi3HUX CII0Cc006iB GOpMyBaHHS i llepeiaBaHHs TENJI0BOi eHeprii Ta €UHOro
MOJYJIIO peecTpalii Ta onpaioBaHHs BUMipIOBaIbHOI iHpopmalii. Lle 703801110 Ha NOPSALOK PO3MUPUTH HIKHIO
Ta BEPXHIO MeXi po604O0ro AiarnazoHy BUMIpIOBaHb, IO BiJl[IOBiZa€ CBITOBOMY PiBHIO METPOJIOTIYHOTO 3a6€31e4eHHS
BUMIipPIOBaHb [IOBEPXHEBOI I'YCTUHU TEIJIOBOTO MIOTOKY. PO3p06s1€HO BapiaHTX KOHCTPYKTMBHOTO BUKOHAHHS
BMMIipIOBaJIbHUX KOMIpPOK T€IJIOBOTO 6JI0KY [1JIs1 BilTBOPEHHSI [IOBEPXHEBOI I'YCTMHHU TEIJIOBOTO IIOTOKY, a TAKOX
3aCc06iB NlepejaBaHHs po3Mipy OJMHULII BUMipIOBAaHHS Ta allapaTHO-TIPOTpaMHi 3acoby, sIKi peanisyoTsb
3aIPOIIOHOBAHY KOHIETILIiI0 MOAYJIbHOI IIOGYL0BU eTaloHy. [IpoBeieHO OLiHIOBaHHS CyMapHOi HEBU3HAYEHOCT
BiITBOPEHHSI Ta NepelaBaHHs O MHULLI BUMiPIOBaHHS [I0BEPXHEBOI I'YCTUHU TEIJIOBOIO IIOTOKY Ta PO3POOJIEHO
METOJMKU NOCJIiI)KEHHS] METPOJIOTIYHUX XapaKTEPUCTHUK 3aC06iB BUMipIOBaHHS T'YCTUHU TEIJIOBOTO IIOTOKY Ta
BUKOHAHO €KCIIEPUMEHTAJIbHI JOCiIKeHHS. B po60Ti oTprMara noganbsmuil po3BUTOK iHPOpMaLiliHO-
BMMIipIOBaJIbHA TEXHOJIOTis 3a6€e3eYeHHsI €IHOCTi BUMIPIOBaHHS [TOBEPXHEBOI I'YCTUHU TEIJIOBOTO IIOTOKY, 1110
IO3BOJIMJIO AJANTYBaT OCHOBHI [10JIO’KEHHSI METPOJIOTIYHOrO 3a6€31€4EHHS TEMJIOBUX BEJIMUMH JI0 KOHKPETHHUX
[IPOCTOPOBUX i YaCOBUX apryMEHTIB peasizalii mpolecy BUMipIOBaHHA IOBEPXHEBOI I'YCTUHY TEIJIOBOTO ITIOTOKY Ta

POBLIVPUTY TPpeIMETHI cpepy 3aCTOCYBaHHS CEHCOPIB TEIJIOBOI'O IIOTOKY.

2. The thesis is devoted to the development of theoretical foundations, methodological apparatus and
improvement of the reference base for ensuring the unity of measurements of the surface density of heat flux in a
wide range that satisfies the needs of thermal measurements in various fields of scientific and applied research. A
methodology for ensuring the unity of measurements of the surface heat density of the heat flux has been
developed; the uncertainty of the measurement of the surface density of the heat flux and the main factors of
influence has been studied in order to form a homogeneous and stationary heat flux on the sensor surface to
ensure the implementation of a unit of measurement with a given level of uncertainty. To substantiate the
possibility of extending the range of measurement of the surface heat density, a mathematical model is proposed
that illustrates the relationship between the reproduction unit of the unit of measurement and individual
components of the uncertainty that affects the accuracy of forming the unit of measurement for different heat
transfer processes. The conceptual model of the implementation of the standard density of heat flux according to
the modular principle is proposed, the features of which are the use of different methods of formation and
transmission of thermal energy and a single module for the registration and processing of measurement
information. This allowed the order of magnitude to expand the lower and upper limits of the working range of
measurements, which corresponds to the world level metrological support for measuring the surface density of
the heat flow. The variants of constructive execution of the measuring cells of the thermal unit for reproduction of
the surface density of the heat flow, as well as means of transmitting the size of the unit of measurement and the
hardware and software that implement the proposed concept of the modular construction of the standard are
developed. The estimation of the total uncertainty of reproduction and transfer of the unit of measurement of the
surface density of the heat flow has been carried out, and the methods of studying the metrological characteristics
of the means of measuring the density of the heat flow have been developed and experimental research has been
carried out. The information-measuring technology for ensuring the unity of measuring the surface density of the
heat flow has been developed, which allowed to adapt the main provisions of the metrological provision of thermal
quantities to specific spatial and time arguments of the implementation of the process of measuring the surface
density of the heat flow and expand the scope of the application of heat sensors stream.
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