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Pedepar:

1. Inceprariist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAMAaTa TEXHIYHUX HayK 3a cnenianbHicTio 05.01.01 - [TpukiaaHa
reoMeTpis, inkeHepHa rpadika. — KuiBcbkuil HallioHaIbHMI YHiBEpCUTET OyIiBHULTBA i apxiTekTypu, MOH
Ykpainu, Kuis, 2021. lucepTaniiina po6oTa NpUCBsYeHa BUPIlIEHHIO BaXJINBOi HAYKOBO-TEXHIYHOI IpobyieMu
PO3pPOOKU METOJMK ONTMMIi3allii KOHCTPYKTUBHUX PillleHb OrOPOpKyBaJlbHUX KOHCTPYKLil 6yiBesb Ha OCHOBI
MOJIEJIIOBAHHS TEeMIIEPATYPHUX II0JIIB Ta aHAi3y XapaKTepy pO3NoIiny ix i3oTepM. B pobOTi BUCBITIIEHI TUTaHHS
PO3POOKM reOMETPUYHO iIHTEPIPETALIMHOTO CII0COOY 06y J0BU TEMIIEPATYPHUX I10J1iB OTOPOIKYBaIbHUX
KOHCTPYKIIii1 OyAiBeJb Ta BIPOBAJ)KEHHS PE3YJIbTaTiB B IIPOLIEC IPOEKTYBAHHS Ta PEKOHCTPYKLI
eHeproe(eKTUBHUX OrOPOKYBaJIbHUX KOHCTPYKLiN. Ha OCHOBI IpOaHali30BaHOTO aBTOPOM CYYaCHOIO CTaHy
IOCJIiIKeHb METOiB FEOMETPUYHOIO Ta YMCEJIbHOTO MOJIETIOBaHHS (Di3MYHUX IIPOLIECiB, 10 IIPOTIiKaIOTh B

€KCIIJTyaTOBAaHMUX OTOPO/IKYBaJIbHUX KOHCTPYKILiIX Oy/liB€JIb BUKOHAHO OOI'PYHTYBaHHS BUOOPY HANPSIMKY



IOCJIiIKeHb Ta 0OpPaHOro MaTeMaTUYHOTO iHCTpyMeHTapio. JloCiiaKeHO OCHOBHI aclieKTH CUCTEMHOI T06YI0BU
dyHKLII TeMIIEpaTyPHOTO I10J151 OTOPOPKYBaJIbHUX KOHCTPYKIIH 3 TO3ULIill reOMeTPUYHOT0 MOJestoBaHHs. Ha
OCHOBI iHTerpasbHUX PiBHSIHb OTEHIialy po3p0o06JIeHO aJITOPUTM I10OYA0BU HEIEPEPBHOTO TEMIIEPATYPHOTO I10J1Is1
CYLIiJIbHUX OTOPOJKYBaJIbHUX KOHCTPYKLiN. OTpUMaHi pe3yJIbTaTH 3 ypaxXyBaHHSIM NPAKTUYHUX ACTIEKTIB
reOMEeTPUYHOTO MOJIETIOBAHHS TEMIIEPaTyPHUX I10JIiB OrOPO/KYBaJIbHUX KOHCTPYKIiH OyAiBesb pO3MUpUIn
METOJ0JIOTiI0 BUBHAUEHHS! PalliOHAJIbHUX TeII0Qi3NYHUX [1apaMeTPiB OTOPOKyBaJIbHUX KOHCTPYKLiN HA OCHOBI
3MO/I€/IbOBAaHUX TEMIIEPATYPHUX MOJIiB. B poOOTI BUKOHaHO MOZEIOBAHHS TEMIIEPATYPHUX I10JIiB M1 Hal6iIbII
XapaKTepHUX BYy3JIiB OTOPOI’KyBaJIbHUX KOHCTPYKILiH, 110 JO3BOJINJIO BUKOHATH aHAajli3 xapakTepy po3nominy ix
isoTepm. PO3IIsIHyTO OCHOBHI MOXKJINBI KOHCTPYKTHBHI pillleHHs 3a6e3Ie4eHHs] PIBHOMIPHOTO TEIJIOBOI'O BUTOKY
Yyepes 30BHIILIHI OropoIKyBaslbHi KOHCTPYKLii. HaBeneHo pekomeHaanii oo nporpaMHoi peasnisatii pe3ysbTaTiB
IOCiIKeHHs. 3alpPOIOHOBAHO BilNOBiAHY 6JI0K-CXEMY Ta ONUC NPOrPaMHUX AJITOPUTMIB IIOOYJOBM HENIEPEPBHOTO
TEMIIEPATYPHOTO MOJISl CYLIIJIbBHUX OTOPO/KYyBaJIbHUX KOHCTPYKIiH. KI04OBi Cc10Ba: reOMETPUYHE MOJIETIOBAHHS,

HellepepBHe TeMIlepaTypHe I10Jie, iHTerpasbHi PiBHSIHHS NIOTEeH1iany, I7106a1bHa iHTepIIosLis.

2. The dissertation on competition of a scientific degree of the candidate of technical sciences on a specialty
05.01.01 - Applied geometry, engineering graphics. - Kyiv National University of Construction and Architecture,
Ministry of Education and Science of Ukraine, Kyiv, 2021. The dissertation is devoted to the solution of an
important scientific and technical problem of development of methods of optimization of constructive decisions of
enclosing designs of buildings on the basis of modeling of temperature fields and the analysis of character of
distribution of their isotherms. The paper highlights the development of a geometrically interpretive method of
constructing temperature fields of energy-efficient enclosing structures of buildings and the implementation of
results in the process of design and reconstruction of energy-efficient enclosing structures. Based on the analyzed
by the author of the current state of research methods of geometric and numerical modeling of physical processes
occurring in the operated enclosing structures of buildings, the justification of the choice of research direction
and selected mathematical tools. The main aspects of the system construction of the temperature field function of
enclosing structures from the standpoint of geometric modeling are investigated. Based on the integral equations
of potential, an algorithm for constructing a continuous temperature field of continuous enclosing structures has
been developed. The obtained results taking into account practical aspects of geometric modeling of temperature
fields of enclosing constructions of buildings expanded the methodology of determination of rational
thermophysical parameters of enclosing constructions on the basis of simulated temperature fields. A
geometrically interpreted method and algorithm for constructing a continuous temperature field of continuous
enclosing structures based on integral potential equations with constant indicators of conditional density of
transmission (transmission) or absorption of thermal energy by each of the surfaces of the studied architectural
and structural unit are developed. Assumptions about the constancy of the conditional indicators of thermal
energy density allow to transform the system of integral equations written for the surfaces of each of the studied
surfaces into a system of linear equations that can be solved with respect to the corresponding indicators.
Practical aspects of geometric modeling of temperature fields of enclosing structures of buildings and their design
are investigated, including the algorithm of detection and elimination of cold bridges based on the analysis of
trajectories of the most rapid heat losses through a thickness of materials of investigated knots with the
subsequent check of resistances. regulatory indicators. It is proposed to detect the trajectories of cold bridges
using gradient search methods, which becomes possible and convenient in terms of practical implementation due
to the continuity of the function of the scalar temperature field, which is described using integral equations. The
simulations of temperature fields for the most characteristic units of enclosing structures were performed in the
work, which allowed to perform the analysis of the nature of the distribution of their isotherms. The main possible
design solutions for ensuring uniform heat leakage through external enclosing structures are considered.
Recommendations for program implementation of research results are given. The corresponding block diagram
and the description of software algorithms of construction of a continuous temperature field of continuous
enclosing designs are offered. Keywords: geometric modeling, continuous temperature field, integral equations of
potential, global interpolation.
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