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1. OuintoBanHs eHeproedeKTUBHOCTI OyAiBJIi B yMOBax NMHaMiYHOI 3MiHM XxapakTepUCTUK cepenoBulia. — Ha npasax

PYKOIMUCY.

2. Estimation of building energy efficiency in conditions of environment characteristicsdynamic change. -
Manuscript.

Pedepar:

1. Incepranist Ha 3000YTTSI HAYKOBOT'O CTYIIEHS KaHJWaTa TEXHIYHMX HayK 3a creujanbHicTio 05.14.01 -
EHepreTuyHi cuctemMu Ta KOMILIEKCU. — HallioHaIbHUI TEXHIYHUI YHIBEPCUTET YKpaiHU "KUiBCbKUM MO TEXHIYHUN
inctutyt imeHi Irops Cikopcekoro” MOH Vkpainuy, Kuis, 2019. [luceprauisg npucBg4eHa NOPiBHAHHIO, afanTarii ta
PO3BUTKY METO/IiB OLIiHIOBaHHS eHeproeeKTUBHOCTI Oy/iiBesib Ha OCHOBI MaTeMaTUYHUX MOJeJsiell 3 BpaxyBaHHSIM
IVHaMiKy 3MiHU yMOB cepefoBulla. [IpoBefeHuit aHasi3 HOpMaTUBHOI 6a3u 100 MiX0iB BUBHAYEHHS
€Heproe(EeKTUBHOCTI €HEPrOCIIOKUBAHHS B OY[iBJISX, [ifBiB 10 BpaxyBaHHS 0COOJIMBOCTEN BUKOPUCTAHHS Ta
PO3BUTKY IMHAMIYHUX METOZIB pO3paxyHKy €HeprornoTpedu Ha omnajeHHs Ta/abo 0XosoakeHHs. Po3pobiaeHo

MEeTOJUKY MoOYyI0BY perpeciinux 6aratrodakTOpHUX MOJesiel OyaiBili [Js IPOrHO3yBaHHS PiBHS OIajIeHHs Ta,/abo



BHYTPIIIHBO] TEMIIEPATYyPU MOBITPS B IPUMIIIEHHI, IO JO3BOJIsI€ BPaXOBYBATU TEIJIOIHEPLiIiHI 0COOINBOCTI
OTOpPOJKYyBaJIbHUX KOHCTPYKLiN yepe3 BpaxyBaHHs repezicTopii 3miHu ¢pakTopiB BIUBY. JocmimxeHi
IIepepyBYaCTi PEXKUMU ONajieHHs OyZiBesb Ha 6a3i [YHaMiYHUX MOZesel Ta BU3HAYeHO MOKJIMBUH Jiana3oH
€KOHOMii eHeprii [ Pi3HUX TeMIlepaTypHUX rpadikiB IPUMillleHb. 3alIPONOHOBAHI MiXOAY BU3HAYEHHS PEIIepPHUX
TOYOK J7151 TI0OYJ0BU IIKAJI eHepreTuyHoi ceprudikalii 6yiBesb 3 BpaxyBaHHSIM 0COOJIMBOCTEN iX PYHKILIOHYBaHHS
Ta po3MileHHs. Kio4oBi ciioBa: eHepronorpeba, eHeproeekTUBHICTb, Oy[IiBji, MaTeMaTUyHa MOJIEeb,

TeMIIEpaTypa, TEMJIOHAAXOAKEHHS], KJIiMaTOJIOris, EHepreTuYHa cepTudikanis.

2. The dissertation is devoted to the comparison, adaptation and development of methods for estimating energy
efficiency of buildings on the basis of mathematical models taking into account the dynamics of changing
environment conditions. A literature review of modern trends in the use of mathematical modeling and normative
base on approaches to assessing buildings energy efficiency is performed. The need to reduce the time intervals of
calculation is shown, taking into account the specifics of the use and development of dynamic methods for
calculating energy need for heating and/or cooling. The analysis of characteristics and modeling of building
thermal state was carried out on the basis of various mathematical models for public buildings of various
complexity, regional location, year of construction and conditions of operation. In the conditions of energy
carriersefficient use, energy need for heating should be calculated taking into account hourly changes in climatic
characteristics that cannot be realized in stationary models. Dynamic models for determining buildings energy
performance require the use of hourly climatic data (for Ukrainian cities - typical year of the IWEC). Mathematical
models for the research of energy status of buildings use end-points characteristics of influence, such as air
exchange rate, solar heat gains to the space area, and others, which require recalculation methods. Averaged
monthlyobtained results are compared with the normative climatology of Ukraine for the city of Kyiv and Odesa.
The difference is 40% in the winter and 30% in summer for Kyiv, and for Odesa it is up to 50%. The peculiarities of
the considered methods use and application of various averaging time intervals of the initial parameters are
determinedas an influential parameter on the research results. Dynamic E + and 5R1C methods give almost the
same value for energy need for heating, the difference is up to 4-8%, in cooling mode it is up to 16-18% with IWEC
climatological data. The buildings intermittent modes of heating were investigated on the basis of dynamic models
and the possible range of energy savings for different temperature schedules of premises was determined taking
into account the recommended temperature difference during non-working hours, which is about 9%. In the
paper, the experimental and calculated determination of the integral and scattered characteristics of the thermal
and energy state of the building is carried out on the basis of long-term observations (2003-2017). Data on
temperature distribution in the premises of a multistory building of an educational facility were obtained,
depending on their location, use and level of heating. The combination of calculated and experimental data allowed
to determine the air exchange rate on the basis of the created multi-factor regression model and actual values of
internal temperature, heating level and solar heat gains. Ukraine has two standards for defining the
buildingsenergy efficiency class. A new energy scale of 14 classes for buildings energycertification for public
facilities located in small towns and villages is proposed, which is based on certain reference points and allows to
assess the buildings energy efficiency when implementing energy-saving projects. Key words: energy need, energy
efficiency, buildings, mathematical model, temperature, heat gains, climatology, energy certification.
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