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2. Development of the theory and principles of diagnostic machines by methods of contact thermometry

Pedepar:

1. Incepralist IpUCBsAYEHA PO3B'SI3aHHIO HAYKOBO-TIPUKJIAAHOI IPOGJIEMH B rajysi IpUIafo0yayBaHHS, SIKa I10JIrae
y CTBOPEHHI TEOPETUYHHUX I10JI0KEHDb II0O0Y10BY KOMILJIEKCY ITPUJIAJIiB 3 TBEPLOTIIbBHUMY, PIIMHHUMU Ta Fa30BUMU
IIPOMIKHAMU eJIeMEeHTaMMU [1J1s1 TeIJIOBOI AialrHOCTUKU PYyXOMUX 00'€KTIB TEXHIUHUX cucTeM. JlocinkeHo siBuia i
IIPOLIECH NIOLIMPEHHS TEIJIOTU B PYXOMUX MaTePiajIbHUX CEPENOBUILAX 3 YPaXyBaHHSIM B3a€MOii CKIIQIHUKIB
crCTeM BUMIipIOBaHHS. OTPUMMAaHi TEOPETUYHI Pe3yJIbTaTV BUKOPUCTAHI [1J11 pO3POOKU 3aCO0iB TEIJIOBOL
IiarHOCTHKY TEXHIYHUX 00'€KTIB, 110 3{lICHIOIOTh B IIPOLECi eKCIIyaTalii pyxu pisHOro piBHSA ckyiagHOCTi. OCHOBHI
pe3ysbTaTU poOOTH NPUNATHI 11 IPAKTUYHOTO 3aCTOCYBAHHS i BIIPOBAIKEHI B IPOEKTHUX OpraHisallisix pu
PO3po0Li NpuIaiB A4 OiaTHOCTUKYA PYXOMHUX 00'€KTiB iH>KEHEPHUX KOHCTPYKLIi/l B YyMOBaX Pi3HUX ranysemn
IIPOMUCJIOBOCTI, B HAYKOBUX JOCIIIPKEHHIX i HaBYaIbHOMY Ipoleci. KioyoBi ¢10Ba: TOYHICTL BUMIPIOBaHHS,

MaTeMaTUYHa MOJeJb, TEIJIOBA [[iarHOCTHKA, PyXOMUI 06'€KT, TOCIiIHA TOBEPXHSI, CUCTEMU Nlepenadi indopmarii,



METPOJIOTiUHI XapaKTepPUCTUKY, IPUCTPili, apaMeTp, IOXNOKa, TEMIIEPATypPa, TEPMOIEPETBOPIOBAY.

2. The dissertation is devoted to solving scientific and applied problems in the field of instrument, which is to
create a theoretical propositions building complex with solid state devices, liquid and gaseous intermediate
elements for thermal diagnostics of technical systems of moving objects. To solve the problem, the general
mathematical model has been developed in which the obtained system of differential equations describing the
propagation of heat in a moving material medium while taking into account the work being done by volumetric
force in changing the values of thermal conductivity and the density of the medium, thus making it possible to
develop a number of mathematical models for quantitative description of the processes of heat transfer for
different measurement methods. The sources of errors included contact temperature measurement of moving
objects. A number of dependencies for their evaluation was developed, and proposed methods to reduce them. The
principles and algorithms of optimum criteria for certain devices used in contact temperature measurement of
moving objects based on spectacular computational thermocouples models. A strategy for the creation,
development and improvement of methods in constructing contact measurement of thermal parameters of moving
objects technical systems was developed which includes the stages of development, creating a virtual model of a
contact sensor, providing for the main inputs of heat transfer process, the accuracy of received information, and
parametric optimization of the parameters of the measuring system. These methods of measuring the temperature
of moving objects must have certain metrological characteristics; their definition is related to the establishment of
a ratio between the actual temperature of the object of research and the temperature shown on measuring
instruments. This ratio can be set according to the results of temperature field calculations in sensor elements of
sensor, or by setting of experimental targets. Experimental verification of metrological characteristics allows us to
draw a final conclusion about their actual numeric values. Theoretical and experimental studies done on
development of wireless transmission systems and the current leading measurement approaches used in
diagnosing the temperature of moving objects. A new theory based on methods of diagnosis using intermediate
heat solid state, liquid and gas intermediate agents between the fixed primary surface thermocouples and moving
research facilities. A new method for measuring the surface temperature of a moving object, the essence of which
is to monitor the temperature of gas confined in a closed volume. The method proved the theoretical processes of
heat transfer through a layer of gas, which is located between the surface of a moving object and weaves. Design
schemes and technical parameters of a suitable device for measuring temperature were chosen according to the
proposed method. Formulated criteria for choosing construction materials of elements of appliances, which are in
contact with surfaces of experimental objects which include requirements for tribological, thermal and mechanical
properties. A new approach to thermal diagnostics, based on the use of short-term and direct contact
thermocouple with an experimental subject in which the thermometer performs motion trajectories which are
identical trajectories of experimental objects. In the process of measuring contact with the research object
undergoing rotational movement, developed a method of calculating using an established pattern of
communication contact with thermocouple temperature plots of experimental objects surface temperature.
Identified ratio that associates the speed of thermocouples and their time to achieve the maximum temperature,
which makes it possible to increase the sensitivity and accuracy of thermocouple temperature measurement.
Based on this quantitative research, formulated policies and established methodological foundations for the design
of temperature control in thermal diagnostics of technical systems related to moving objects. Theoretical and
experimental studies done on the development of algorithms and diagnostic systems for a variety of technical
objects, which are key parameters of temperature. During the introduction of diagnosis, revealed some
imperfections of nodes and machine components, resulting in new designs with improved operational and thermal
characteristics. Established diagnostic system can determine structural imperfections of serial machines, and offer
technical solutions to prevent the identified defects. The main results are suitable for practical application and
implementation in projects requiring designed systems when measuring temperature of moving objects in
engineered structures under given technological conditions and for the establishment of metrological support in
various industries, research and learning processes. Key words: accuracy, mathematical model, thermal
diagnostics, moving object, the research area, transmission system, the metrological characteristics of the device,



parameter error, temperature, thermometer.
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