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Pedepar:

1. Po6oTy npucBsiueHo aHasizy (pakTopiB, 10 BIJIMBAIOTh HA 3HWKEHHS €HEProCIIO>KUBAHHS 00'€KTIiB apXiTeKTypy, Ta
MO>KJIUBOCTI BUKOPUCTAHHS MOTEHIiaJliB aJIbTEPHATUBHUX i BilHOBJIIOBAJIbHUX J)KEPEJI €HEPTii B perioHax YKpainu,
a TaKO>XK CTBOPEHHIO KOMILJIEKCHOI rpapoaHaliTUYHOi KOMITIOTEPHOI Mozesti popMyBaHHS Ta peasisaliii
€HeproakTuBHOI Oyzisii. [IpoaHasnizoBaHO Cy4acHMI1 CTaH IPOEKTYBaHHS Ta peasi3allii eHeproakTUBHUX 00'€KTiB
apxiTeKkTypu B YKpaiHi Ta CBiTi, pO3KPUTO NOHSTTS eHeproeeKTUBHOCTI Ta €HeproakTUBHOCTI OyIiBeJsib Ha OCHOBI
icTopii ix BUHMKHEHHSI Ta PO3BUTKY, PO3IJISIHYTO BXE 3alIPOEKTOBAHi Ta peasnizoBaHi 06’ekTu. [IpoBeneHo aHai3
PiBHSI IPOEKTYBaHHS Ta peasisallii €eHeproakTUBHOI OYZiBili, K 00’€KTa, 1[0 €(PEKTUBHO BUKOPUCTOBYE TEIJIO
30BHIIIHBOTO Ta BHYTPIIHLOI'O CEPELOBUILA, € KOJIEKTOPOM Ta aKyMYJISTOPOM TEIJIOBOI i COHAYHOI €HePrii, BCi

€JIEMEHTH SIKOTO y3rOJKeHi 3a eIMHMM IIPUHIUIIOM — BUPOOJIEHHS eHeprii 6isiblue, Hi’XK HeoOXigHO OymiBIi.



C¢popMOBaHO CUCTEMHE YSIBJIEHHS NIPO BiIHOBJIIOBAJIbHI JIXKepeJsia €Heprii Ta pO3IJISHYTO OCHOBHI IPUHLIMIMN iX
yIpOBajKeHHs. BukopucTaHo KoHLen o PyHKUioHaIbHOI rpadiku Ha OCHOBI rpadiYHUX TE€XHOJIOTIH, AJIs
1106y;0BY KOMILJIEKCHOI rpadoaHaliTUYHOI MOeJli OCiIpKEHHS i IPOEKTyBaHHS CUCTEM €HeprosabesrnedeHHs
00’eKTiB apxiTeKTypu Ha TepUTOPii YKpaiHu Ta CTBOpEHHS palioHaIbHOI rpadiyHoi KOMITIOTEPHOI Mogeri. 3
HasiBHUX iHQorpadiuHmx 3aco6iB BifibpaHo rpadiuHi Mopei, Mo NoeQHYIOTh OJJHOYACHO MOZEJI0I0Yy, CUHTE3YI04y
Ta TexHosoriyny ¢yHKuii (niarpamu SANKEY, cTOBITUMKOBI JiarpaMu, ceKTopasbHi Aiarpamu). [IobymoBaHo
KOMILJIEKCHI T€OMETPUYHI MOZEJIi iepapxii, PO3IJISIHYTO MOXKJIMBOCTI JOCATHEHHSI CKOPOYEHHS CITIOKMBAHHS €HEPTii
3a paxyHOK BUKOPUCTaHHS KOMOiHallill TOTEeHI[ialiB eHepro3depiraiourx 3axo1iB, BU3HAYEHO METO0JIOTIIO
PO3paxyHKy eeKTy Bifi yrpoBaIpKeHHs eHeproedeKTUBHUX 3aX0/IiB Ta OL[iHKM IPUOJIM3HOI 3arajbHOi BAPTOCTI
IIPOEKTY 3 IiABUILLIEHHS eHeproeeKTUBHOCTI 6y iBii. CTpyKTypa AucepTaliffHOro NOCiIPKeHHS MICTUTb y COOi:
no6yI0BY Bi3yaJlbHO-MaTPUYHUX, TPaiyHMX MOZEJEN Ta CTBOPEHHS IPOrPAMHOTO KOMILJIEKCY rpadOaHaliTU4HOro
MOJIeJII0BAaHHS BUKOPUCTAHHS HETpaAULiiHUX axepen eneprii (HIE) Ha perioHasbHOMY PiBHi; CTBOPEHHS
KOHLIENTyasIbHOI, iHTeprpeTaliiiHoi Ta BIM-opieHTOBaHOI po3paxyHKOBOi Moziesli eHeproakTuBHoro 6ynuHKy (EAB)
Ha 06'eKTHOMY piBHi. JI7151 Bidyastizallii Ta TECTyBaHHS OTPMMAaHUX MOJIEJIEN, TI00YJ0BAaHO Ta IIPOTECTOBAHO
iHTerpoBaHy MOZEJIb IOUIYKY ONTHMAaJIbHUX IPOEKTHUX pillleHb 3 BUKOpUCTaHHsIM rpadiunnx SANKEY mogenen,
CTOBITYMKOBUX Ta CEKTOpiaJIbHUX Aiarpam. Po3pobieHo MeToauKky rpadoaHaniTHYHOro MOZEJIIOBaHHS Ta
onTUMizallii nepexoay 0 aJIbTePHATUBHOrO €eHepro3adbesleyeHH s IpYU IPOEKTyBaHH]I €eHEeProakKTUBHUX OyliBeJib 32
KpUTEpPieM IOUiNbHOCTI po3MimeHHs EAD Ta CTBOPEHO NPOrpaMHUM KOMILIEKC, 10 BUKOPUCTOBYE BIM-TeXHOJIOTII,
i aBTOMaTu3ye Ta Bi3yasi3ye POoLeC AOCIIIKEHHS IPUUHATTS ONITUMAJIbHUX PIlI€Hb €HEPrOCIIOKUBAHHS 1JIS
KOXKHOTO periony Ykpainu. [l TeCTyBaHHS 3aIIPOIIOHOBAaHUX IpadoaHaiTUMHUX MoZesieil PO3IJISTHYTO
KOMIIJIEKCHY rpapoaHaliTUYHy MOJIeJIb CTBOPEHHS €HEProakTUBHOI OyAiBli, MIJIIXOM TEPMOMOJepHizalii
II'SITUTIOBEPXOBOTO OYAMHKY Ta CTBOPEHO KOMILJIEKCHY rpadoaHaliTU4Hy MOJIeJIb JOCTiIKEeHHs TapaMeTpiB
eHeproedeKTUBHOCTI BUCOTHOI'O )XUTJIOBOTO OYIMHKY. 3HaU€HHS pOOOTH [1J1s1 HAYKU I0JIAra€e y po3pooui
KOMIIJIEKCHOTO CUCTEMHOTO YsIBJIEHHSI IIPOLIeCY CTBOPEHHS €HeproakTUBHOI Oy[1iBJIi HA OCHOBI CBITOBOTO OCBIiAY
IIPOEKTYBAHHS, Ta JOCJIiI)KEHHI 0COOIMBOCTEN 3aCTOCYBaHHS 32C00iB FEOMETPUYHOrO Ta rpadidyHOro MOAEII0BAHHS
y cucremi BIM-iepapxii ix >KUTT€BOro LUKy, IOYMHAIOYM BiJ] BU3HAUYE€HHS [IaPaMETPiB eHEProe(eKTUBHOCTI palloHy
Oy[iBHULITBA [0 IPOEKTHOI peasnizauii. [IpakTuyHa LiHHICTb OZiep>XKaHuX pPe3yJbTaTiB pOOOTH IOJIrae y
BCTAHOBJIEHH] iHT€PAKTMBHOI 3aJIEXKHOCTI MK KJIIIMaTUYHO-E€HEPreTUYHUMU, apPXiTEKTYPHO-KOHCTPYKTUBHUMU,
iH)XE€HEePHO-TEXHOJIOTIYHAMHU Ta CYy4YaCHMMHU TEXHOJIOTIYHUMMU PillleHHSIMU [IPY IIPOEKTYBAaHHI €HEPrOaKTUBHUX
OyziBesib, y po3po0iii KOMITIOTEPHUX 3aC00iB Ta rpadoaHaliTUYHUX MOZeJIel, SIKi y Ipoleci IPOeKTyBaHHS Ta
peasizallii 1al0Th 3MOT'y CTBOPUTHU ONTUMAJIbHY KOMIUJIEKCHY MOJI€JIb 00’€KTa Ta 3MEHIINTH HOTO €HEePreTUYHi
notpebu. Kiro4oBi cy10Ba: eHeproakTyMBHA OyiBjIsl, KOMIJIEKCHA rpadoaHaliTuyHa Mojeb, BIM-opieHToBaHa
MogeJib, rpadiuHa MOZesib eHEPrOCIIOKUBAHHS, BilHOBJIIOBAJIbHI IpKepesia eHeprii, 6ajlaHC eHeproCcio>K1BaHHS,

MOTeHIIian eHeprii, eHeproedeKTUBHI TeXHOJIOTi, KOMITJIEKCHA iHTerpoBaHa MOJIEJb.

2. The work is devoted to the analysis of factors affecting the reduction of energy consumption of architectural
objects, and the possibility of using the potentials of alternative and renewable energy sources in the regions of
Ukraine, as well as the creation of an integrated graphic-analytical and computer model for the formation and
implementation of energy-active buildings. After analyzing the current state of the design and implementation of
energy-active architectural objects in Ukraine and in the world, the concepts of energy efficiency and energy
activity of buildings are disclosed on the basis of the history of their origin, and already designed and implemented
objects are considered. The experience of using renewable energy sources (RES) and the possibilities of power
supply of architectural objects, taking into account their use, in their design, construction and operation of
buildings, are analyzed and summarized. The analysis of the level of design and implementation of energy-active
buildings as an object that efficiently uses the heat of the external and internal environment is a collector and
accumulator of thermal and solar energy, all elements of which are consistent with the only principle - the
generation of energy is more than the building needs. A systematic understanding of renewable energy sources
has been formed and the basic principles of their implementation and use in the operation of residential and public
buildings have been considered, the relevance and need for widespread use of existing RES potentials in Ukraine



have been substantiated. For creation integrated graphic-analytical model for research and design of power supply
systems for architectural objects in Ukraine and choosing a rational graphic model for presentation and computer
modeling, the concept of functional graphics based on graphic technologies was used. From the available
infographic tools, graphic models were selected that combine simultaneously modeling, synthesizing and
technological functions (SANKEY charts, bar charts, sector charts). Complex hierarchical geometric models and
sequential schemes for improving the energy efficiency of buildings have been built for the further implementation
of BIM-technologies at all stages of their life cycle: preparatory, pre-design, design, construction, operational and
post-design periods. The possibilities of achieving a reduction in energy consumption through the use of
combinations of potentials of energy-saving measures are considered, a methodology for calculating the effect of
the introduction of energy-efficient technologies and an estimate of the approximate total cost of a project to
improve the energy efficiency of a building is determined, which is the basis for making fundamental decisions
about starting a project to improve its energy efficiency. The structure of the dissertation research includes: the
visual-matrix research, graphic models and the creation of a software complex for graphic-analytical modeling of
the use of non-traditional energy sources at the regional level; creation of a conceptual, interpretive and BIM-
oriented design model of an energy-active building at the facility level. To visualize and test the obtained models,
an integrated model for finding optimal design solutions was built and tested using SANKEY graphic models,
columnar and sectorial diagrams. A method of graphic-analytical modeling and optimization of the transition to
alternative energy supply in the design of energy-active buildings was developed according to the criterion of the
expediency of placing energy-active buildings, and a software complex was created using BIM-technology, which
automates and visualizes the process of researching optimal decisions on energy consumption for each region of
Ukraine. To test the graphic-analytical models, the author considered a complex graphic-analytical model of
creating an energy-active building by thermal modernization of a five-story building in Kyiv. The energy audit
report is taken as a basis. A complex graphic-analytical model for studying the parameters of energy efficiency of a
high-rise residential building, which is being designed in Kyiv, has been created. Key words: energy-active
building, complex graphic-analytical model, BIM-oriented model, graphical model of energy consumption,
renewable energy sources, balance of energy consumption, energy potential, energy efficient technologies,
complex integrated model.
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