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2. Thermophysical aspects of increasing the efficiency of the building with use of low-temperature heating

systems and thermo-modernization of fencing structures

Pedepar:

1. Jlucepraiiist IpUCBSY€EHa PO3B A3aHHIO HAYKOBO-TIPUKJIAIHOI IPOGIEMH MTiBUIEHHS €HEPTETUYHOT €PEKTUBHOCTI
Oy[liBeJib IJISIXOM BIIPOBA/I)KEHHSI TEOPETUYHO Ta €KCIIEPMMEHTAIBHO OOI'PYHTOBAHUX HOBITHIX TEXHIYHUX pillleHb B
OrOpPOJKyBaJIbHUX KOHCTPYKLisIX OyAiBJli Ta KOMOIHOBAaHMX HU3bKOTEMIIEPATYPHUX CUCTEMAX TEIJI03a0€31€4EHHSI.
Ha 0oCHOBI YMCI0BUX PO3PAXyHKIB 32 MaTEMATUYHOIO MOJEJIJIIO NIPOLECIB HECTALIIOHAPHOTO CKJIAZTHOTO
TEIJIO0OMIHY 3 ypaXxyBaHHSIM BILJIMBY LiJIOPivHOI iHCOIALii Ha 0607I0HKY OY[iB/i Oy BU3HAYEH] TEIJIOBi
XapaKTEPUCTUKU Pi3HOBAapiaHTHUX OrOPOyKyBaJIbHMX KOHCTPYKLil Ta OL[iHEHA pajialliiHa eHepreTuyHa CK1aioBa
ixHbOI B3aeMoii 3 TOBKLISIM. B pe3ysibTaTi BUKOHAaHUX PO3PAXyHKiB 32 PO3pO6JIEHOI0 iHKEHEPHOIO METOAUKOIO

BM3HAYEHHS [IapaMeTpPiB CUCTEMU aKTUBHOTO TEIJIOBOro 6ap’epy OropopKyBajabHOI KOHCTPYKLi BIiepile OLiHeHi



€HEepreTUYHi IIOKa3HUKU MOro eKCILTyarTalii 3 TENJI0BUM HaCOCOM B XOJIOAHUM Ta TEIUIUY [1epioau PoKy. 3a
IIOTIOMOTOI0 YMCJIOBOTO MOJIEJIIOBAHHS TIPU CYMiCHOMY PO3B i3aHHI PiBHSHb TEMJIONEPEHOCY i BiIMOBIqHUX
IPAaHMYHUX YMOB B CTalliOHAaPHOMY PE>XMMi, BU3HA4Y€Hi 3HaYEHHS KOHBEKTUBHOI i pafiialiiiHOi CKIag0BUX
TEINJI000MiHY Yepe3 TUIIOBI CBITJIONPO30Pi KOHCTPYKLIi 3 OAHO- Ta IBOKAMEPHUM CKJIONIAKeTaMU, 8 TaKOK 3HAUEHHS
iXHBOrO TEPMiYHOTO O1opy. OKpiM LIbOTO PO3Pax0OBaHi NapaMeTpH NPOLECIB TEMNI00OMIHY Ta a€pOMHAMIKI
MIOBITPSI B TUIIOBOMY IIPUMIIIIEHHI 3 CUCTEMOIO HU3bKOTEMIIEPATYPHOI'O BOJSHOTO MiJIJIOrOBOrO, TAKOXK IOBITPSIHOTO
OIlaJIEHHS B KBa3iCTalliOHAPHOMY TEIIJIOBOMY PEKMMi Ha OCHOBI TPUBMMIPDHOI MaTeMaTUYHOI MOZEJ B
nporpamHoMy mnakeTi Ansys 14.0. [IpoBeneHuil NOPiBHAJILHUI aHaJli3 €eKCEPreTUYHOI e(PEeKTUBHOCTI eKCIIyaTallii
HU3BKOTEMIIepaTypHUX i TPaIULIiHHUAX CUCTEM eHeproeeKTUBHOTO OYAMHKY i3 PiI3HUMU ONaTI0BAIbHUMU
npuiagamu. Ha 0CHOBI IpOBEAEHMX KOMIIJIEKCHUX JOCJIiIKEHb PO3p06JIeHa iH)KEeHEPHA HOMOTPAaMHA METOIMKA
BM3HAUEHHSI TEIJIOTEXHIYHMX [TAaPAMETPiB BOASIHOI MiIJIOrOBOI CUCTEMHU ONAJIEHHS, 1O 31aTHA 3a6€31e4yBaTh
TEIJIOBUI PEXXUM IPUMIlLIlEeHHS Y BiAMOBIAHOCTI 10 caHiTapHO-TirieHiYHUX BUMOT. OGI'PYHTOBaHi HAyKOBO-TEXHIi4Hi
I10JIOKEHHSI CTBOPEHHSI eHeproepeKTUBHOI OyIiBJIi i3 BUKOPUCTAHHSIM HU3KM TEIJIOTEXHIYHUX pillleHb, ceper, SKuX
€ BUKOPUCTaHHS I'PYHTOBUX TEIJIOOOMIHHUKIB i3 NOBITPSIHOIO TEIJIOBOIO 3aBicoio (pacazisB i KOMOIHOBAHOI CUCTEMU
TEeIJI03a0€3I1€4€HHS] HA OCHOBI 3aJIy4€HHS BilHOBJIIOBAJIbHUX JIK€PeJl €Heprii (TENI0T I'PyHTY, iHCOJIALii TOmo). B
Pe3yJbTaTi IPOBeeHHs TEXHIKO-eKOHOMIYHOTO aHasli3y e(eKTUBHOCTI BIIPOBAIPKEHHS 1 ekcIyaTariii
HU3BKOTEMIIEPATYPHUX CUCTEM i3 BUKOPUCTAHHSIM TEIJIOBOT'O HACOCY, B IIOPIBHAHHI 3 iHIIMMU CUCTEMAMU
OnasjieHHA AJ18 MiATPUMaHHA HaJIEXKHOT'O TEIJIOBOTO PEXKMMY IIPUMIILLIEHHS, OLIiHEHI OCHOBHI €EKOHOMIYHI [TOKa3HUKNA
TaKMX TEXHIYHUX pilleHb. PO3paxoBaHi xapakTepHi eKCIlyaTalliliHi BUTPAaTy TUIOBUX OYAMHKIB B 3aJIEXKHOCTI Bif
IpKepeJia TeIIONOCTaYaHHsl, TEIVIOTEXHIUHMX [IapaMeTpiB OrOPOPKyBaIbHUX KOHCTPYKLiH Ta BUTPATH NE€PBUHHOI
€Heprii.

2. The dissertation is devoted to solving the problem of increasing the energy efficiency of buildings by introducing
scientifically grounded newest technical solutions in fencing constructions of a building and combined low-
temperature heat supply systems. On the basis of numerical calculations on the mathematical model of processes
of non-stationary composite heat transfer taking into account the influence of year-round insolation on the shell
of the building, thermal characteristics of the different-variant fencing structures were determined and the
radiation energy component of their interaction with the environment was estimated. As a result of the
calculations performed for the developed engineering methodology for determining the parameters of the thermal
and thermal supply system of the thermal barrier fencing structures, for the first time, energy indicators of its
operation with a heat pump in cold and warm periods of the year were estimated. Using numerical simulation with
the consistent solution of heat transfer equations and corresponding boundary conditions in stationary mode, the
values of the convective and radiation components of heat transfer through the typical translucent structures with
single- and double-chamber windows are determined, as well as the value of their thermal resistance. In addition,
the parameters of the heat transfer and aerodynamics of air in the typical room with the system of low-
temperature water floor, as well as air heating in the quasi-stationary thermal regime based on the three-
dimensional mathematical model in the Ansys 14.0 software package are calculated. A comparative analysis of
exergic efficiency of operation of low-temperature and traditional systems of energy efficient houses with
different heating devices is carried out. On the basis of the conducted complex researches, an engineering
nomogram method for determining the heat engineering parameters of the water floor heating system, which is
capable of providing the thermal regime of the premises in accordance with sanitary and hygienic requirements,
has been developed. The scientific and technical provisions of building an energy efficient building with the use of
a number of heat engineering solutions are grounded, among which is the use of soil heat exchangers with an air
heat curtain of the facades of the building and a combined heat supply system based on the use of renewable
energy sources (soil heat, insolation, etc.). As a result of the feasibility study of the implementation and operation
of low-temperature systems with the use of a heat pump, in comparison with other heating systems to maintain
the proper heating conditions of the premises, the main economic indicators of such technical solutions are
estimated. The typical operating costs of typical buildings are calculated, depending on the source of heat supply,
the heat engineering parameters of the fencing structures and the costs of primary energy.
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