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ABSTRACT

Serdechlnmpr oPv. e&/ment of the energy pe
structures considering ther mal bri dges

Thesis for obtaining the scientific

Ther mal Powe+NaBnigoinnael e rTiencch.ni c al Uni ver
Kyiv Polytechnic Institute", Mi ni sthry

The introduction of the dissertatio
the present time and its connection to
scientific objectives, object, subpreet
novelty and practical significance of

provided regarding the dissertationos
i ndication of the author s personal CC

The first chapter of the dissertat

regul atory, met hodol ogi cal , and scien
buil ding energy efficiency in Ukraine
tobhe | egislative framework, in partic!
Buil di ngso, which outlines the key p
I mprovement of energy performance.

2010/ 3nld EEbhea updated 2024/ 1275/ EU, are
to -E@Fr8sion buil di ngs and define nat

particul arl sEntehgyn@8airillydi oggr  nZEB) st al

The chapter-dppohi desal gsi snof the th
envel opes, including minimum all owabl e
el ements according to -latibSaAUVU SiAlh)d aa
rgul ations such as ASHRAE 90. 1. Emphas
transmission, especially the mathemat
bridging effects. Key calculation app

| S@2111 are explained and contextuali z
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The chapter further explores both s

thermaldfbromdge®s rection factors (aUtb)

and 3D numeri cal model ing. Applicatior
| S@A@6183) met hods f gijanda lpguhredrt manlg tlri annesan
are discussed. The i mportance of accur
as essential for achieving high eoneaergy

Additionall vy, the chapter synt hesi :
research related to the impact of t hel
includes analysis of joint detail s,esm:
for ther mal moderni zation. Particul ar

as THERM, COMSOL, Agros 2D, TRI SCO, an

rel evance of the topic.

Thus, this chapter |l ays the scient.
i nvestigation of t her mal bri dges and
perfor mance, justifying the need for

evalmatdamd retrofit processes.
The second chapter characterizes t

buil didag puoloilcikc buil di ngpdrstcrheomtl ) r eanidc

These buildings were selected as repr
probecand reduced heat | oss through th
for each buil ding, i ncluding geometry,
such as walls, roof slabs, windows, ar

The chapter substantiates the need
det er mi nipaog dl ipsoe lnetr if(a | transmit toaftnhaer t (

simulation tools are reviewed, i ncl ud
Fla xEnergy, and Ansys Fl uemrtgcivwhiomh ne
thermophysi cal processes, temperature
i n building assemblies. THERM was <cho:

itefus endly interface and robust fini-t
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The mat hemati cal model i ng framework
t he heat conduction equation, wei ght
generation, and boundary condi ti onstfaotr

heat trdmasfiem d$iomui nhomogeneous assemi

Additionally, the chapter addresses

as DesignBuil der (based on Ener gy-Pl uéad
detailed explanation i s provided for I
condoctransfer function (CTF), sur f ac:
zone air heat dynamics. These met hods
bridges on overall building energy de
prodeis the engineering and analytical
comprehensive coverage of the buil ding

The third chapter of the dissertat
t her mal flows in thermally inhomogene

energy performance and contribution tc

of EBZdesign, the need to revise tradit
catalogues is jJjustified. -pTfb@e mpsihnciiood
Ukrainian buildings are analyzed, I nc
badrrci es, roof parapet s, corner | eiwonalsl,
joints (at sill s, heads, and jJambs) .
geometry, with simulation outputs 1inc
vectoasd calcul ated | iytveadmuetsher mal tr a

For each case, both baseline and i m
demonstrati g al ekt odd3ue itho added i ns
or adjusted installation positi oyrnshues
exceeded 0.7 W (mLK), highlighting t he
builds a quantitative basis for furth
heating and cooling energy needsui Thel
direct appl-atagned desngBBwor kfl ows a
of existing buildings.
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Chapter four presents a comprehensi

i n DesignBuil der (powered by EnergyPl
building energy performance. The pri ma
ther mal bri dges on annual heating and

Seven simulation scenari os were dev
to account f odrf rtolmerindeelal b rziedlgecsases ( n
detailedmpZEBNt designs. These scenar
moeael s: a sch-aphramdna maebtdenti al bui |

Complete energy models were constr
configurations, occupancy patterns, i
assumptions. The simulations isolated

effic,ieenmncswersing objective compari son a

Results confirmed that ther mal bri d
the baseline cases, poorly detail ed |
|l ntroducing Iimproved junctions T3@Wer avc
nZEIBevel compliance further enhancing
NZEB models exhibited increased cool i
associated with excessive insulation,
veinltati on design.

The <chapter also includes operatiyv

comfort shi fts across scenari os and ¢

greater temperature stability in winte
Keywordssmodel , analytical model, mat hel
finite el ement met hod, energy, energy

model i ng, energy conshimpltdiomg derm\edlthamhae

thermally conductive inclusions, tempe
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JAOBIIKA

Npo BNPOBAKEHHS PE3VALTATIE AHCepTaLliinol poboTi acnipanTa
HautioHaIBHOMO TEXHIMHOTO YHiBepCHTeTY YKpainu
«KniBChKHIT NORITEXHIUHHIT IHCTHTYT imMeHi [ropa Cikopcekoron
CEPJIEYHOI'O ITABJIA HOPIHOBHYA

Peayasratu auceprauiiinoi poGoru acnipanta Cepaeunoro [T FO. Gyam suxopuctani npu
po3pobui NPOEKTHHX PillieHk JUIA HOBHX Ta PEKOHCTPYIioBaHHX OyaiBenb, NPH MiATOTOBLI METOOMYHHX
MATEpiamiB ANA EHEPrOayAMTy, OUIHIOBAHHA TEMJOTEXHIYHMX XapaKTepHCTHK OymiBenb, a TAaKOK NpH
KOHCYNBTYBaHHI (haxiBUiB 1ON0 BNPOBATKEHHA pilneHs BiAnoeiAHO no sumor nZEB (Gynieens 3 maibxe
HYILOBMM CMOXHMBAHHAM eHeprii). Y Mexax auceprauiiiHOro JOCHI/DKEHHA ABTOPOM NpPOBEIEHO
MONENIOBAHHA TEIUIOBOTO CTAHY THMOBMX By3AiB TEPMi4HO HEONHOPIAHMX OrOPOLKYBANBHIX
KOHCTPYKUifi Gynipent pi3HOTO MpH3HAYEHHA A8 MOTOYHWX BHMOT 3aKOHONABCTBA N0 EHEPreTHYHOI

epexTurnOCTI Ta 10 piBHa Oyaisens nZEB.

PospunyTi v poboTi migxonW BHKOPHCTAHHA JMHaMiyHMX 3D-Moneneil Ama  JeTanbHOMO
MOZIEOBAHHA EHEPronoTpedH HA OnaneHHs TA OXONOMKEHHSA 3 BPAXYBAHHAM Pi3HOMO PiBHS TEMIOBOIO
3AXMCTY Ta TENAONPOBIAHMX BKIIOMEHb BHKOPHCTOBYIOTBCH TAKOK B JiAABHOCTI  Acoiialii
eHeproayaMTOPIB Mia Yac MiArOTOBKH Ta peanisauil NpoexTis 3 eHeproedeKTHBHOCTI ¥ rPOMAACHKHX Ta
AMTAOBMX Oynienax. 3anponoHopaHi 8 auceprauifiviii pobom pilleHHA POIWMPIOIOTE MONJIMBOCTI
WBHAKOTO MPHAHATTA OOTPYHTOBAHMX TEXHIYHHX pilleHb NpPH OuiHUi piBHA eHeproedeKTHBHOCTI

Oynisens T2 CNPUAKTE NiABHLIEHHIO piBHA npodeciiiHol NiAroToBKK uneHiB Acouiauii.

Jlauuii noKyMeHT He € MACTABOK AnA (HIHAHCOBHX PO3PAXYHKIB.

3 noearoio,
Toaoea lpasainna IN'0 «Acouiauin enepreTnannx ayauropis Yepainus
Baaum JTureun
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