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Pedepar:

1. Inceprarnist Ha 30006YTTSI HAYKOBOTO CTYIEHs KaHWaTa TeXHIYHUX HayK 3a creuianpHicTio 05.01.01 - npukiagHa
reoMmeTpis, inxeHepHa rpadika. — KuiBcbkuil HaljioHaIbHUN yHiBEpCUTET OYIiBHUILTBA i apXiTekTypH, Kuis, 2018.
Po6oTa npucBsyeHa BCTAHOBJIEHHIO B3a€MO3B'SI3Ky MK T€OMETPUYHUMU I1apaMeTpaMu eHeproeeKTUBHOCTI Ta
[IOKa3HUKaMU €HeprobajaHCy Ta CTBOPEHHIO Ha Liill OCHOBI BiANOBigHOI reOMETPUYHO iHTEPIIPETOBaHOI METOAUKHU
KOMITIOTEPHHUX PO3PaxyHKiB Ta Bizyasizaliil. Po3po6yieHo cucTeMHY MOZeb POPMOYTBOPEHHS eHeproeeKTUBHO]
OyniByi y BUIVISIA] iepapxiuyHOi CTPYKTYypH, L0 MOEHYE iepapxilo 06'eKTy Ta METO/iB MOJEIOBAHHS 1OT0 reOMeTpii.
JocnigxeHo npouec GopMyBaHHS MOAeJli eHeproedeKTUBHOI Oy iBi 3 AeTanizalielo etany GopMyBaHHS

reoMeTPUYHOI MOJieJli 06’eKTy. BCTaHOBJIEHO IPUHIUIYN IOOYA0BU NYCKPETHO MIPEJICTaB/I€HOI FeOMeTPUYHO]



MOJIeJli TEIJIOBOro 6asaHCy OYAMHKY HAa OCHOBI IPMHIMIIOBUX (PI3MUHMX 3aKOHOMIPDHOCTEH TENI000MiHy B
IIPUMIILIEHHSIX, 110 A€ MOKJIMBICTh BpaxyBaHHS yCiX BUJIB TEIIJIOOOMiHY MIX [I0BEPXHSIMU Ta MOBITPSIHUM
cepenoBulleM IpuMileHb. [IpMHIMII TeOMETPUYHOI MOJeJi 110JIsIrae y CTBOPEHHI rpady 3 pisHMMU TUIIAMU 3B’S3KiB
MiX BeplIMHaMy, GOPMYBaHHI MaTpulli 3'eJHaHb BEPIIMH rpady Ta € OCHOBOIO [J1s 1I00Y10BA TEOMETPUYHO-
iHTeprpeToBaHOi KOMITIOTEPHOI METOAMKY. [Ipoliec MOZeI0BaHHS i3 3aCTOCYBaHHSIM JaHOTO MaTEMAaTUYHOTO
iHCTpYMEHTY IpefcTaBiIsie COO0I0 CKIaJlaHHs PiBHSHb TEIJIOBOTO 6ajlaHCy /1J1sl KOXKHOTO 3 By3JIiB rpady 3
[OQJIBIIMM PO3B'SI3aHHSIM OJlepKaHOI CUCTEMH BiJTHOCHO TEMIIEPATyP ab0 0OCATiB TEIJIOHAIXOAKEeHb. PO3p06sieHO
KOMITIOTEpPHO-OPi€HTOBAaHY METOJYKY, IO O3BOJISIE YB'13aTU [IOKa3HMKY €HEeProbaaaHCy Ta apXiTeKTypHO-
KOHCTPYKTUBHI 0CO6JIMBOCTI 00’eKTy. MeToyKa MiCTUTh MOXJIUBICTb BUpPIlIEeHHs] 0OEpHEHO]I 331a4i BapiaTUBHOIO
IIPOEKTYBAaHHS apXiTEKTYPHO-IIJIAaHYBAJIbHUX Ta KOHCTPYKTUBHUX PilllEHb, & TAKOX PillI€Hb L1010 3aCTOCYBaHHS
iH)X€HEepHUX CUCTEM 3 METOI0 MiHiMi3alii TernynoBTpar 6yaiBili. METOAUKY peasi3oBaHO y CepeloBUi
maremaTu4Horo npouecopa Mathcad. Ha ocHoBi rpadiko-TexHosoriyHoro (QyHKI[iOHaNIbHOTO) HiXony
PO3KPUBAETHCS 3arajlbHUN MifXiz, [0 106yAoBY rpadiuHoi MOJiesli y BUIJISIA clieljialbHUX PYHKLIOHAJIbHUX Aiarpam,
SKi MaKCMMaJIbHO TOYHO Ta 3 YPaxXyBaHHSM apXiTeKTyPHO- KOHCTPYKTUBHUX OCOOJIMBOCTEN Bi3yasi3yloTh
indopmario mpo po3nomin eHepreTHIHNX MOTOKIB y 6yAiBii y popmi TersnoBoro 6anaHcy. Po3pobiena MeToguka
KOMITIOTEPHOT0 MOJIeJIIOBaHHS Ta Bi3yasbHO rpadiyHOro npeacTaBIeHHs] € OCHOBOIO KOMIIOHEHTIB Ta [IpOrpam
aBTOMAaTH30BaHOTO NPoeKTyBaHHs. KiouoBi cyioBa: eHeproedeKTUBHICTh, FEOMETPUYHA MOJEJIb, TEIJIOBUI 6ajlaHC,
CHACTEMHi pO3paxyHKH, OTOPOJIKYBaJIbHi KOHCTPYKILLii, TeMIIepaTypHUil pexXxuM Oy[iBii, reoMeTprU4YHa MOJIEIb,

Iiarpama TeIsoBOro 6ayiaHCy.

2. Dissertation for the degree of a candidate of technical sciences, specialty 05.01.01 - applied geometry,
engineering graphics. - Kyiv National University of Construction and Architecture, Kyiv, 2018. The work is devoted
to establishing the relationship between geometrical parameters of energy efficiency and indicators of energy
balance and the creation on this basis of a corresponding geometrically interpreted method of computer
calculations and visualizations. Complex analysis of software tools for calculation of thermal balance and rational
methods of graphical modeling is performed. The system model of formation of an energy-efficient building in the
form of a hierarchical structure, which combines the object hierarchy and the methods of modeling its geometry,
is developed. Such a decomposition model of an architectural object is multivariate, allows adding new variants of
the geometry of an object and combining into one whole the entire structural model of an object. The paper
presents the main variants of modification of the geometric structure of the object to improve the energy balance
of the building. The process of forming a model of energy-efficient building with a detailed elaboration of the stage
of formation of a geometric model of an object is explored. To structure the energy-efficient building process, it is
proposed to be divided into three stages: 1) pre-project stage; 2) the stage of formation of the geometric model of
the object; 3) stage of optimization and creative improvement of the object. The principles of constructing a
discretely presented geometric model of the heat balance of a building based on the principle physical regularities
of heat exchange in premises is established, which makes it possible to take into account all types of heat exchange
between surfaces and air environment of premises. The principle of a geometric model is to create a graph with
different types of ties between vertices, to form a matrix of vertex graph joints, and is the basis for constructing a
geometricinterpreted computer method. The simulation process with the use of this mathematical tool is the
compilation of equations of thermal balance for each of the nodes of the graph, followed by the solution of the
resulting system with respect to the temperatures or volumes of heat consumption. The computer-oriented
methodology is developed, which allows to connect the indicators of energy balance and architectural and design
features of the object. The approach allows, by varying the volume of heat supply, to predict the expected
temperature indices in the air and on the surfaces of wall structures in the premises of the study building. The
methodology includes the possibility of solving the inverse problem of variational design of architectural and
planning and design solutions, as well as decisions on the application of engineering systems in order to minimize
the heat loss of a building. The method is implemented in the environment of the mathematical processor
Mathcad. On the basis of the graphical-technological (functional) approach, a general approach to constructing a
graphic model is developed in the form of special functional diagrams, which, as accurately as possible and taking



into account architectural design features, visualize the information on the distribution of energy flows in the
building in the form of thermal balance. In the work, a diagram is developed that is characterized by the integrity
of the diagram of parallel sets, but acquires the properties of the Sankey diagram, that is, the symbiosis of two data
diagrams. The proposed graphic model is informative, visual and convenient for designing, since it directly
combines the parameters of the investigated physical process with the volume-planning and constructive
elements of the object. The developed method of computer modeling and visual graphic representation is the basis
of components and programs of automated design. It allows informative showing of the results of calculations and
can become the basis for analysis of energy balance. In addition, the technique allows the use of such diagrams as a
visual control tool for heat loss with the construction of interactive links between diagrams and models of
buildings, taking into account the possibility of supplementing them with other types of energy and categories of
its losses. Keywords: energy efficiency, geometric model, thermal balance, system calculations, enclosing
constructions, temperature mode of the building, geometric model, thermal balance diagram.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiSJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasIbHO-€KOHOMIYHA CIIPSIMOBAaHICTbh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHcepTalii:

3B'SI30K 3 HAYKOBHMH T€MaMH:

VI. BizoMocTi Npo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ITmocknii Bitaniit OnexcinoBny

2. Ploskyi Vitaliy

KBasigikamis: n. 1. 1., 05.01.01
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3HaxoO KeHHSI:

dopma Bi1acHoCTI:

Cdepa ynpassiHHS:

InenTudikarop ROR: He zacrocosyerscs



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB

OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Bacok bopuc IBanosBuy

2. Basok Boris

KBasigikanis: n. 1. 1., 05.14.06
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa inpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kyuenko JleoHin Mukosainosud

2. Kutsenko Leonid

KBasigikamis: 1. 1. 1., 05.01.01
InenTudikarop ORCID ID: He 3acrocosyerbcs
JopaTrkoBa iHdpopmamist:

IloBHe HaliMEeHYBaHHS IOPUAHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoAKeHHS:

dopma ByracHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3akr04Hi BimoMocTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI

TrOJIOBH pajgu

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi

rOJIOBYIOYOTO Ha 3aCiflaHHi

[Tnockuii Bitamnin OneciiioBuy

[Tinropauit Osnekcin JIeoHTinoOBAY



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a pEeECTpallil0 HayKOBOi IOpuenko T.A.

OisIIBHOCTI




