OINPEJAEJIEHUE TEIIVIOOU3NYECKUX XAPAKTEPUCTHK
HAPYXHbBIX OT'PAXKJAIOIINX KOHCTPYKIUU IIOMELIIEHUSA
INPU HUK/IMYECKOM HAI'PEBE
3akoBopoTublii A.U., Ckaspenko . U. (1oxiaadumk),
Kpykoscknii ILI., eitnexo A.W.

Hncmumym mexunuuecxkou mennoguzuxu HAH Yrpaunwi

men. (044) 456-92-81, e-mail: cklyr90@bigmir.net

Ilenv pabomwl. AnpoOarnus WHXCHEPHOTO MeTojaa (HE 3aBHCAIIECTO OT
YCIOBUIM OKpYXaroliel cpeabl U BpEeMEHHU Toja) ompeneneHus 3PQPeKTUBHBIX
TEPMHUUYECKOTO COINPOTUBIICHUS MU TEIJIOEMKOCTH HApPYKHOW CTEHbI M OKHa
NOMEIIEHUSI MPU UUKIMYECKOM HarpeBe/OXJIaKJCHUH BO3JyXa B TEUCHUE
KOPOTKOT'O MPOMEKYTKa BpEMEHHU (0KOJI0 24 4acoB).

Pesynomamer. [{5is1 pelieHus] TIOCTaBICHHOW 3aJadyd  UCHOJIb3YETCA
TpeXMEpHasi MaTeMaTH4YeCKass MOJENb  TEIUIONPOBOJHOCTA  HAPYKHBIX
OrpakJAIOMIMX KOHCTPYKIMH (CT€Ha C MPOEMOM M OKHO), OIHKCHIBAIOIIAS
TEMIIEPATYPHOE COCTOSIHUE KOHCTPYKLIHMHM, W HECTAlMOHAPHBIE 3HAYCHMS
TEMIIEPATYPHl TMOBEPXHOCTU HCCIENYEMOW OrpakAaroleld KOHCTPYKLIHH C
BHYTPEHHEW CTOPOHBI, M TEMIEPATYpy HApPYKHOIO BO3IAyXa. 3ajaya
ONPENEIICHUSI TEPMUYECKUX CONPOTUBICHUN U TEIUIOEMKOCTEM HapyKHOU
CTEHbl M OKHA MOMEILEHUsI CTaBUJIaCh KaK oOpaTHas 3ajaya TerIoNpPOBOJHOCTH
00 WACHTU(PHUKAIUU 3HAYCHMH TaKUX [apaMeTpoB, KOTOpbIe  JaroT
MaKCHUMAaJbHYIO OJIM30CTh MEXAY M3MEPEHHBIMH U PACUETHBIMH 3HAYEHUSIMU
TEMIEPATyp B MECTAX UX U3MEpeHU. Temneparypbl U3MepsuIuch B 24-X TOUKax
Ha BHYTPEHHHUX IOBEPXHOCTAX OIPAXKIAAIOIIMX KOHCTPYKLIHSX IOMEIICHMS, B
BO3/JyX€ NOMEILIEHUS U BO3AyXEe OKpYXKarollel cpeabl MpH HUKIMYECKOM 3-X
IIUKJIOBOM HarpeBe (IO TpW Yaca) M €CTECTBEHHOTO OXJIAXKICHHS IO OJHOMY
qacy.

Boigoowi. 1. B npanHO#l paboTe peann30oBaH WHKEHEPHBIA METO/
onpezaeneHust 3QPEKTUBHBIX TEPMUUECKUX COMPOTHUBICHUN HAPY>KHBIX CTEHBI U
OKHa TIOMEILIEHUs 3a KOPOTKUWA MPOMEXYTOK BpeMeHH (MeHee 24 yacoB),
KOTOPBINM HE 3aBUCUT OT YCIOBHUM OKPYXKAIOIIEN CpeNbl U BPEMEHU TOJ1a.

2. TlorpemHOCTP ONPENEIIEHHOTO TEPMHUYECKOTO  COINPOTUBIICHMS
Hapy>KHOM CTEHBI MPEAJIOKEHHBIM METOJIOM MO cpaBHEHHUIO ¢ MetogaoM JICTY b
B. 2.6 - 101: 2010 cocraBuser 3 %. IlorpemHoCTs ONpPEAECIECHHOTO
TEPMHUYECKOTO COIMPOTUBIEHUS OKHa cocraBisieT 10 % mno cpaBHEHUIO C
nagaeiMu CHUAIT 11-3-79.

3. TlokazaHo, YTO Hauiydlias HACHTUPUIUPYEMOCTh MapaMeTpOB
TEIUIONOTEPH MOXKET OBIThH MOJIy4YeHa npu HUKINYECKOM
«HarpeBe/OXJTaXACHUN» MOMELICHHsI, @ UMEHHO TPU LUKJIA: HAarpeB TpU Yaca U
€CTECTBEHHOE OXJaXXJACHUE OJIMH 4ac, 4YeM IPU OJHOPA30BOM JIMTEIBLHOM IIO
BPEMEHHM IIEPUOJIE HATPEBA U OXJIAXKICHUS.

4. Haiinennsie 3HaueHUs! 3(P(HEKTUBHBIX TEPMUUYECKUX COMPOTHUBICHUN U
TEINIOEMKOCTEN HApyKHBIX CTEHBl M OKHA, 4 TAK)KE CO3JAaHHYIO TPEXMEPHYIO
MOJIENb OTPAKIAIOIIEN KOHCTPYKIMU MOMEILEHUS, MOKHO TAKKE€ MCIOJIb30BATh



JUIsL  ONpENETeHUs] TEIUIONOTEPh 4YEPe3 PacCMaTPUBAEMYIO OIPaKIAIOLIYIO
KOHCTPYKIIHIO.
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Purpose of work. Approbation of the engineering method (independent of
environmental conditions and time of year) of determining the effective thermal
resistance and heat capacity of the outer wall and the room window during
cyclic heating / cooling of air for a short period of time (about 24 hours).

Results. To solve this problem, we use a three-dimensional mathematical
model of the thermal conductivity of external enclosing structures (a wall with a
hole and a window) describing the temperature state of the structure and the
non-stationary values of the surface temperature of the enclosing structure on
the inside and the outside air temperature. The problem of determining the
thermal resistances and heat capacities of the outer wall and the room window
was set as the inverse problem of thermal conductivity in identifying the values
of such parameters that give the closest proximity between the measured and
calculated values of temperatures at their measurement points. The temperatures
were measured at 24 points on the inner surfaces of the enclosing structures of
the room, in the room air and ambient air under cyclic 3-cycle heating (three
hours each) and natural cooling for one hour.

Conclusions. 1. In this paper, an engineering method is used to determine
the effective thermal resistances of the outer wall and the room window within a
short period of time (less than 24 hours), which does not depend on the
environmental conditions and season.

2. The error of a certain thermal resistance of the outer wall by the
proposed method is 3% compared to the method of DSTU B. 2.6 - 101: 2010.
The error of a certain thermal resistance of the window is 10% in comparison
with the data of SNIP 11-3-79.

3. It has been shown that the best identifiability of the heat loss
parameters can be obtained by cycling "heating / cooling” of the room, namely
three cycles: heating for three hours and natural cooling for one hour than with a
one-time long heating and cooling period.

4. The values of the effective thermal resistances and heat capacities of
the outer walls and windows, as well as the created three-dimensional model of
the enclosing structure of the room, can also be used to determine heat loss
through the enclosing structure under consideration.



