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Pedepar:

1. O6'eKTOM [OCHIIIPKEHHS € TPUIIOBEPXOBA aIMiHiCTpaTUBHA OY[IiBJIsl KAPKACHO-TIaHEJILHOTO TUILY, 10 100YA0BaHa
B 1973 pouj, Ta ii TUIIOBI NPUMIIIEHHS 3 KOHBEKTOPHOIO CUCTEMOIO OmlajieHHs. [IpeiMeToM [LOCIiIKEeHHS € IIPoLecHu
TEIJIONEePEHOCY Ta aePOANHAMIKY TOBITPS K BCepeIMHI IPUMIllleHb, TaK i Ipy B3aeMozii 6yziBili 3 HABKOJIMIIHIM
cepenoBuiieM. Meta pob0TH I10J15ira€e y BCTAHOBJIEHHI OCOGJIMBOCTEN TEIJIO00MiHY i IPOBeleHHI TeOpeTUYHUX Ta
€KCIIEPMMEHTAJIbHUX JIOCIIiI)KEHb MOBITPSIHO-TEMIIEPATYPHUX PEXMMIB B TUIIOBUX ITPUMIILIEHHSIX Ta B OyiBJIi B
1[iT0My, BUBHAUYEHHI TEIIJIOBTPAT YEPE3 OTOPOIKYBaIbHi KOHCTPYKIii i po3po61ii 3aX0AiB MO iX 3HKEHHIO HIJISIXOM
3aCTOCYBaHHSI pallioHaJIbHOI TEPMOMOEePHi3alii 6yaiBii. MeTomu nocinKeHHs - aHAITUYHI, eKCIIEpUMEHTAJIbHI,
YUCJIOBE TeIIoQi3nyHe MOMEIOBaHHS, €HEProayiuT Oy iBii. 3aranbHi pe3yabTaTy poboTH: a) IPOBENEHO
TEIJIOBi3ifiHE Ta TENJIOMETPUYHE NOCiIKEHHS OTOPOAKYBaJIbHUX KOHCTPYKLiM afMiHiCTpaTUBHOI OyAiBJIi i
IIPOAHAJIi30BaHO i TEMIIOTEXHIYHMI CTaH, BU3HAYEHi 06J1aCTi 3 HAOINbIIMM PiBHEM TEIJIOBTPAT,

€KCIIEPMMEHTAJIbHO BUSBJIEHUI HOBUH TeIIOQi3nyHMi e(eKT, 110 I10JIIrae B 00epHEHHI HAIIPSIMKY TEILJIOBOTO



IIOTOKY Ha 30BHIllIHI MiBHIYHIN NOBEPXHi TPUIIAPOBOI CEH/ABIY-TIaHEJI, 1110 MOB'SI3aHMI 3 0COOIMBICTIO KOHCTPYKLIii
30BHIIIHBOI IAHEJ, 3 HECTAL[iOHAPHICTIO MIPOLIECY TEIVIONEPEHOCY Ta 3 BIUIMBOM JEHHOTO PO3CiTHOTO COHSYHOTO
BUIIPOMIHIOBaHHS; 0) B pe3yJIbTaTi YMCEJIbHOTO TPMBUMIPHOTO MOZIEJIIOBAHHSI OJlep>KaHi HOBI [aHi 110 po3noiny
TEeMIIEPATYPH i MApOoaMHAMIYHUX XapaKTePUCTUK BHYTPILIHbOI IIOBITPSIHOI T€Uil B OKPEMHUX [IPUMIIIEHHSIX OyAiBIIi
[P KOHBEKTOPHIM CUCTEMI OIasieHHs, TEOPETUYHO BCTAHOBJIEHO HAABHICTb LUPKYJIALIMHUX 30H Ha IiISHLI
IpuMilleHHs 6ij151 KOHBEKTOPY, @ TaKOK 6iJ1s1 MifjIoru 3i cepegHboo mBUaKicTio 1o 0,1 M/c, B eHTpi NpUMillleHHS 3
I BOIIaHEJIbBHUM KOHBEKTOPOM B HAIIPSIMKY BEPTUKAJi BCTAHOBJIEHO JIOKAJIbHE 30iIbII€HHS MIBUAKOCTI LUPKYJISLii
MOBITPS Ta TEMIlepaTypy B IpUMillleHHi Ha BUCOTi 25 ¢M Bif nigyoru 1o 0,07 m/c ta no 17 °C (npu cepenHin
temrnepatypi B npumimensi 20 °C), a Ha Bucoti 240 cm - 1o 0,1 M/c; B) 17151 YMCEJIBHOTO AOCIIiTIKEHHS MOJIiB
IIBUJIKOCTI, TUCKY /i TEMIIEPATypU 0iJisl NOBEPXOHB OY[iBJli CTBOPEHO TEIIO(Pi3NYHYy MOJieJb TYpOYyI€HTHOIO
[IEPEHOCY IMIIyJIbCY Ta €HEPTii BITDOBUM IIOTOKOM, 110 ii OMUBAa€, IIOKa3aHO BILJIMB WIBUAKOCTI i HAIIPSAMKY BiTPOBOTO
IIOTOKY Ha XapaKTePHi 0COOJIMBOCTI PO3MOiNy JOKaJIbHUX KOedillieHTiB TelIoBianadi o noBepxHsx Oynisi i
BCTaHOBJIEHO, 1110 HAl6inbIMX 3HaYeHb - oHan 100 Bt /(kB.mM*K), BoHM HabyBaloTh B 30Hi CTUKY TOPLEBUX
[IOBEPXOHB OYZiBiIi 3 ii 6iYHMMU IOBEPXHSIMHU Ta 4AXOM, 00JIaCTi SIKUX BiiTak IOTPEOYIOTh TEPMOMOZEPHi3allii; T)
PO3p06IEHO HOBY YMCEJIbHY MOJieJib TEIJIONEePEeHOCY BcepelnHi aAMiHiCTpaTUBHOI 6y B, 0 J03BOJIsIE 3HANTU
XapakTepHi 0COBJIMBOCTI pO3IOLiNTy TeMIIEpaTypy B OyAiBJIi B 3aJI€XKHOCTI Bifi po3MillleHHS TPUMIllieHb B ii
3arajibHOMYy 00'e€Mi Ta BU3HAUUTU TEIJIOBTPATU Y€Pe3 OrOPOKyBaJbHI KOHCTPYKLii OyAiBJli 32 paXyHOK
TEIJIOBiAAa4i 3 IOBEPXOHb OTOPOX Ta iHQIMbTPaLii; 1) pO3p06IEHO YNCENIbHY TEIIO)I3NYHY MOJEJIb AJIS
IOCJIIPKEHHS pafliallitHO-KOHBEKTUBHOI TEIJIOBINIAYi Bif] ABONIAHEIbHOIO KOHBEKTOPY, 3HANEH] 3HAYEHHS
pazialifHMX Ta KOHBEKTMBHUX CKJIAJIOBUX TEIJIOBOTO MTOTOKY 3 IOTO [TIOBEPXOHD IIPY 3HAYEHHSIX TEMIIEPATYPU
MOBEPXOHB Bifg 45 1o 85 °C, TEOpeTUYHO BCTAaHOBJIEHO, L0 palialliiiHUi TEeTJIOBUH MOTIK 3 ITOBEPXHi BOMAaHEIbHOTO
KOHBEKTOpPY CcKagae 6su3bko 30 % Bif, CyMapHOTO TEMJIOBOTO MOTOKY; 3K) METOIOM TeNI0(i3NYHOTO MOJIEIIOBaHHS
BCTaHOBJIEHO 3aKOHOMIPHOCTI pafiallilHO-KOHBEKTUBHUX CKJIAJJOBUX TEMNJIOBOTO IIOTOKY, 110 MPOXOIATh YEPE3
OJHO- Ta JBOKAMEPHUI CKJIONIAKeTU, TEOPETUYHO BCTAHOBJIEHO, 10 pafialliiHMi TEIJIOBUH MOTIK cKianae 1o 70 %
B OJJHOKAMEPHOMY Ta 10 65 % B IBOKAMEPHOMY CKJIOIIAKETAaX; 3) CTBOPEHO €KCIIEePUMEHTAIbHUI CTEH], I10
IOCIIIIKEHHIO TETJI0I30IALIMHOI CIIPOMOKHOCTI TEDMOMOEPHI30BAHOI HiJITHKY 30BHIIIHbOI OTOPOIKYBAIbHOI
KOHCTPYKIi (3 1OJaTKOBUM yTEIJIEHHAM 6a3a7IbTOBOIO BAaTOIO 3 apDMOBAaHMM LITYKaTypHUM LIapOM OYAiBJIi B yMOBax
ii peasbHOI eKcIlTyarTallii); K) 3allpOIIOHOBAaHO KOHKPETHI MaJIOBUTPATHI Ta KalliTaybHi 3aX0y 3i 3MEHIIEHHS
TEIJIOCIIOXKUBAHHS aIMiHiCTpaTUBHOI OyAiBJI, 0 BUOpaHa 06'€eKTOM IOCHiIKeHHsL. Pe3yibTat po60TH
BIIPOBA>KEHi: (2) B 4aCTUHI METOZ0JIOTii BUBHAYEHHSI TEIJIOBTPAT Yepe3 Oropo/KyBaJlbHI KOHCTPYKLI OyAiBesb B
crienjiasizoBaHiil UIKOJIi pU NpoBefeHHI 06CTeXXKeHHSI TeII0i30SIiliHOT CTPOMOXXHOCTI 30BHIIIHIX CTIHOBUX Ta
cBiTI0npo30opux KoHCTpyKLiit (CI N2118 "Beecsit”, M. Kuis); (6) Ha [IpAT "EHeproMOHTaXBEHTUIIALIS" 1715
PO3PpaxyHKy PO3IOLiny IWBUAKOCTI IOBITPA i TEMIIEPATYPU BCEPEAMHI ONaII0BaJIbHOIO NIPUMILIEHHS, 10

MiITBEPIKEHO BiAIIOBITHUMU aKTaAMU.

2. The objects of research are three-storeyed frame panel administrative building, which was built in 1973, and its
typical rooms with convector heating system. The subject of the research is the process of heat transfer and
aerodynamics air as indoors, as by the interaction with environment. The purpose of work is to find out the
features of heat transfer and to make a number of theoretical and experimental researches of air-temperature
conditions in the main living room and the building as a whole; to determine the heat loss through the enveloped
building and to develop the methods of itself decline by rational use of heat modernization knowledge. Methods of
research - analytical, experimental, numerical thermo physical modeling, and energy audit of the building. General
results of work: a) thermal imaging and heat metrical research of walling administrative building and analyzing its
thermo condition were held, areas with the highest level of heat loss identified, experimentally discovered a new
thermo physical effect consisting in turning the direction of heat flow on the outer northern surface of three-layer
sandwich-panels, connected with structure feature of the outer panel, with non-stationary processes of heat
transfer and with the influence of the daily diffuse solar radiation; b) as the result of three-dimensional modeling
were obtained new data of allocation of temperature and hydrodynamic characteristics of the internal air flow in
the individual rooms in a building heating system convector, theoretically established the presence of circulating



bands in the area near the premises of the convector, and near the floor with average speed up to 0.1 m / s;in
central area in the direction of the two-pane convector vertically installed locally increasing circulation rate and
air temperature in the room at a height of 25 cm from the floor up to 0.07m / s and 17 ° C (average room
temperature - 20 ° C) and at a height of 240 cm - 0.1 m / s; c) for the numerical analysis of velocity field, pressure
and temperature near the surface of the building was created thermo physical model of turbulent transport of
momentum and energy of wind flow, which it washes, was shown the influence of velocity and direction of wind
flow on the characteristics of the distribution of local heat transfer coefficients on the surfaces of the building and
was found that - more than 100 W /(sqr.moK) they acquire at the junction end faces of the building with its side
surfaces and a roof, which is necessary to heat modernize; d) was developed a new numerical thermo physical
model of heat transfer inside the office building, which allows to find the characteristics of the temperature
distribution in the building depending on the location of premises in the overall volume and determine the heat
loss through the enveloped building due to heat transfer from the surface of fences and infiltration; e) was
developed a numerical thermo physical model of radiation-convection heat transfer from two-panel convector and
were found the radiative and convective components of the heat flux from the surface at a surface temperature of
45 to 85 ° C, it was theoretically found that the radiative heat flux from the surface is two-panel convector about
30% of the total heat flux; g) the method of thermo physical modeling regularities of radiation-convective
component of the heat flux passing through the single and double glazing, theoretically established that the
radiative heat flux up to 70% in the single and up to 65% in the triple-pane windows; h) was designed and created
experimental stand for research heat insulating ability heat modernize area external cladding (with additional
insulation basalt wool with reinforced plaster ball) building in terms of its actual operation; a) propose specific
low-cost and capital measures to reduce heat administrative buildings, which selected the object of research.
Results have been implemented: (a) in terms of the methodology for determining the heat loss through the
enveloped building in a specialized school in the survey thermal insulation capacity of the exterior wall and
translucent structures (school N2118 "Vsesvit", Kiev); (b) on PrJSC "Energymountingventilation” to calculate the
distribution of air velocity and temperature inside the heated building, which is confirmed by the relevant acts.
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