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1. Inceprarnis Ha 3000YTTSI HAYKOBOTO CTYIEHS KaHJIMATa TEXHIYHUX HayK 3a cne-uianbHicTio 05.14.06 «TexnHiuHa
TeII0(Pi3nKa Ta IPOMHUCJIOBA TEMJIOEHEPTETUKAY (TE€X-Hi4HI HAayKM). — [HCTUTYT TexHiYHOi Tennodizuku HAH
Ykpainn, Kuis, 2025. [lucepTaliito IpUCBSIY€HO AOCIIIPKEHHSIM BIIJINBY COHSIYHOTO BUIIPOMiHIOBAaHHS Ha
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6yaiBesnb. [IpoBeeHO TOBrOTPUBAJ €KCIIEPUMEHTAJbHI JOCIiIP)KEHHS iIHTEHCUBHOCTI CYMap-HOTO COHSIYHOTO
BUINIPOMIHIOBaHHS Ha NIOBEPXHi pi3HOI OpieHTallii, sIKi TOKa3amnu, 10 B 3MMOBUM NEPiOf, POKY MaKCUMasbHa
IHTEHCHUBHICTb COHSIYHOI pajiialii Mae Miclie Ha BEPTUKAJIbHIiY IOBEPXHI, 30Pi€HTOBAHIN Ha MiBIEHD, 4 B JITHIN
nepiof, — Ha TOPU30H-TaJIbHi IOBEPXHi. BUKOHAHO 3iCTaBJIEHHS OJ€P>KaHUX €KCIIepUMEHTAIbHUX Pe3ybTa-TiB 3
nanumu ASHRAE Ta BCTaHOBJIEHO ix 3a[10BijIbHUI 36ir. PO3p06JIeHO TPMBUMIPHY HeJliHiIHy MaTeMaTU4Hy MOJEJb
TEIJIOBOJIOTOIIEPEHECEHHS B CTIHOBIM KOHCTPYKIii, sIKa J03BOJIsIE BpaxOBYBaTH BIUIUB COHSYHOI pafialii, mo
3MiHIOETBCS YIIPOJOBXK 10-0U, Ta ONaII0BAJIbHUX NIPUJIAJiB Ha PO3IOJi KOHLEHTpallil PifKoi i ra3oBoi ¢as.
BcranoB/I€HO, 0 BHACIILOK Aii COHAYHOrO BUIIPOMIHIOBAHHSA TEMIIEPATypPa 30BHILI-HbOI IOBEPXHI CTIHKU 3a
BiZ'eMHOI TeMIiepaTypu HaBKOJIMIIHbOTO CepeloBUIa MOKe MinBuuryBaTrch Ha 10-12 nC, a BOJIOrOBMICT MpUJIEIINX
IIO 30BHIIIHBOI [TIOBEPXHI IIa-PiB 3MEHIIYBAaTUCh BABiUi. BUsABIEHO gBUIIE iHBEPCii TEMIIOBOrO ITOTOKY B TOBIL CTiH-
KU, 3yMOBJIEHE MiABUIIEHHIM BHACIAOK Iii COHAYHOI pafialii TeMneparypu ii 30BHilI-HbOI [TOBEPXHi BiTHOCHO
TEMIIEPATYPHU y BHYTPIlIHIX mapax. Ofep>kaHo AaHi MaTeMa-TUYHOIO MOJIEJIIOBAHHS TEIIOBOJIOTICHOTO PEXKUMY
CTiHOBOI KOHCTPYKIIii 3 IIapOM 30-BHIITHBOTO YTEIIIOBAYa 32 YMOB Jii COHSYHOI pagiallii, ki mokasanu, mo ii Bans
€ Hal6i/IbII CYyTTEBUM CaMe Y LIapi yTeIIoBaya, pyu LIbOMY TeMIIepaTypa HeCy4oi CTiH-KU He 3HMUXKYETbCS [0
Bil'eMHUX 3Ha4eHb. PO3p0671€HO PO3PAXYHKOBO-EKCIIEPUMEHTAJIbHUI METO, BU3HAYEHHS PIBHOBRXXHOTO
BOJIOTOBMICTY KalliJIIpHO-TIOPUCTUX MaTepiaiiB, Ha 6a3i IKOro OTPMMaHO i30TepMu copOLiii 6yIiBebHUX MaTe-
piaiiB, 110 BUKOPUCTAHI [J1s1 3aMUKAaHHS MAaTeMaTU4YHOI MozeJli. BUKOHaHO NOPiBHSIb-HUI aHAJIi3 3aKOHOMiPHOCTEN
Teyii NOBITP4 i TENI00O0MiHY B ONIAIIOBAJILHUX NIPUMi-IIEHHSIX 32 HAIBHOCTI Ta BifICYyTHOCTI BIJIUBY COHSIYHOTO
BUIIPOMIHIOBaHHS. BUSIBJIEHO, 110 IIPU NOTPAIISIHHI COHSTYHUX TPOMEHEBUX IOTOKIB Y IPUMIllleHHS, 106113y IIPO-
THJIESKHO] BiKHY CTiHKM CIIOCTEPIraeTbCs 3MiHa HaNPSIMKY PyXy MOBITPS, MiABUILYETLCS TEMIIEPATypa BHYTPILIHIX
[IOBEPXOHb CTiHOK Ha 16-18 0C, a Temnieparypa nositps B npumimieHHi Ha 2...3 oC. OTpyuMaHi pe3ybTaTH CBif4aTh, 0
B COHSIYHI [HI 3MMOBOTO Nepiofy AOLiJIbHO 3MEHIIYBATH [OTY>KHICTb ONA/IIOBATIbHUX [IPUJIA/IB, IO JO3BOJINATh
OTPUMYBATH BimuyTHUI eKOHOMIUHUH edeKT. Kio4yoBi c10Ba: iHTEHCUBHICTh COHSIYHOTO BUIIPOMiHIOBaHHS,
IIPOLIECH TEIJIOBOJIONIE-PEHOCY, OTOPOIKYBasIbHi KOHCTPYKIii, MIKpOKJIiIMAT BHYTPIlIHIX IPUMILE€Hb, KaIliJII-pPHO-
IIOPUCTi MaTtepiainy, i3oTepma copoLiii, IOBITPSIHO-TEMIIEPATYPHUI PEXKUM NIPUA-MillleHHSI.

2. Dissertation for obtaining the scientific degree of Candidate of Technical Sciences in the specialty 05.14.06
"Technical Thermophysics and Industrial Thermal Power Engineering" (technical sciences). - Institute of Technical
Thermophysics of the Na-tional Academy of Sciences of Ukraine, Kyiv, 2025. The dissertation is devoted to the
study of the influence of solar radiation on the thermal and moisture state of enclosing structures and radiation-
convective heat flows in the interior spaces of buildings, with the aim of reducing the load on heating devices and
improving building operating conditions. Long-term experimental studies of the intensity of total solar radiation
on surfaces of different orientations have been con-ducted, which have shown that in the winter period of the year
the maximum intensity of solar radiation occurs on a south-oriented surface, and in the summer period - on a
horizontal surface. A three-dimensional nonlinear mathematical model of heat and moisture transfer in a wall
structure has been developed, which allows taking into ac-count the influence of solar radiation and ambient
temperature, which change throughout the day, and heating devices on the distribution of concentrations of the
liquid and gas phases. It has been established that due to the action of solar energy, the temperature of the outer
surface of the wall at negative ambient temperatures can increase by 10-12 0C; he phenomenon of heat flux
inversion in the thickness of the wall was discovered, caused by an increase in the temperature of its outer surface
due to the action of solar radiation relative to the temperature at the internal points of the wall. Data from
mathematical modeling of the thermal and moisture regime of a wall structure with an external insulation layer
under the action of solar radiation were ob-tained, which showed that the influence of solar energy is most
significant precisely in the insulation layer, while the temperature of the load-bearing wall does not decrease to
negative values and its moisture content is determined by the relative humidity of the air in the room. A calculation
method for determining the equilibrium moisture content in capillary-porous materials was developed, based on
which sorption iso-therms of building materials were obtained. A comparative analysis of the patterns of air flow
and heat exchange in heated rooms with and without the influence of solar radiation was performed. It was found
that when solar radiation flows into the room, near the wall opposite the window, a change in the direction of air



movement is ob-served, the temperature of the inner walls increases by 16-18 0C, and the air tempera-ture by 2...3
0C. The results obtained confirm that on sunny days in the winter period it is advisable to reduce the power of
heating devices, which will allow obtaining a tangible economic effect. Keywords: solar radiation intensity, heat
and moisture transfer processes, enclosing structures, indoor microclimate, capillary-porous materials, sorption

isotherm, indoor air-temperature regime.
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