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Jlucepraiiito MNpPUCBSYEHO 3a0€3MEUYEHHI0 YMOB MIKPOKJIIMATy MPUMILIEHb 3
ypaxyBaHHSM KOHCTPYKTHBHHMX OCOOJHMBOCTEH OyIiBENIb TIPH aBapiMHUX BIIKIIOYCHHSIX
TEIUIONOCTaYaHHS.

Octanni noaii B YkpaiHi 3yMOBIIOIOTh MOSIBY HOBUX HAaIpsMIB 1 cep HAyKOBUX
nociikeHs. besneka noanHu € mpaBoM, 3akpituieHuM KoHcTtutyiiero YKpainu, a Takox
IHIITMMU HOPMATHUBHO-TIPABOBMMHU aKTaMH Ta JOKyMeHTamH. BilickkoBi nii Ha TepuTopii
KpaiHd BUMararoThb IOCHJIEHOT yBaru /10 MUTaHb O€3MeKH He JuIle y BUpoOHUUii cdepi, a
I y TOBCAKIEHHOMY J>XKHUTTI KOXXHOTO TpOMajsHMHA. ABapiiiHl cuUTyalli Ta TpuBami
MOPYIIEHHSI TEIJIOBOTO PEXUMY B NPUMIMIEHHSIX 1 OyAIBISAX MOTIPIIYIOTh YMOBH
MIKpOKJIIMATy, TOJEKYAH JOBOASYN HOTO MOKA3HUKH 0 KPUTUYHUX MEX, III0 CTAHOBIISTH
3arpo3y njsi KUTTA Jrojed. OcoOauBOi 3HAYyHIOCTI i IpoOsieMu HaOyBarOTh Ha Tl
301IbIIEHHSI B YKpaiHi KUTBKOCTI aBapiil y cucTeMax TeIIoNOoCTavyaHHs, CIIPUYUHEHUX K
BHUCOKHUM CTYIIEHEM 3HOIICHOCTI IXHbOI IHPPACTPYKTYpH B IIIIIOMY, TaK 1 HaI3BUYATHUMU
obcraBuHaMH BOEHHOTO dYacy. OTKe, HIOCHIUKEHHS, CIPsSMOBaHI Ha 3abe3reueHHs
Oe3nekn (DYHKIIIOHYBaHHS CHUCTEM TEIUIONOCTAYaHHS B YMOBAax aBapiiHUX BIAKIIOYCHBb
[IUIIXOM BHBYCHHS 3aKOHOMIPHOCTEH 3MIHH TEMIEPAaTypHOTO PEXHMY B MPUMIIICHHSX,
BU3HAYCHHS KPUTUYHOI TEMIEpaTypu Ta uacy poOOTH CHCTEM 13 BpaxyBaHHSIM
MPOCTOPOBOTO  PO3MIIIEHHS MNPHUMIMIEHs Yy OyIiBASX 1 IXHIX KOHCTPYKTHBHHUX
0COOJIMBOCTEH, € HAJ3BUYANHO aKTyaTbHUMH.

B po6oti mpoBeneHo OOTpyHTYBaHHS Ta pPO3POOJIEHO METOJUKH TPOBEIICHHS
JOCTIIKEHb MIKPOKIIIMATy MPUMILICHb XKUTIOBUX OYIiBedb MPH BUHUKHEHHI aBapiiHUX

CUTyallll CHUCTEM TEIUIONOCTAYaHHs 3 YpaxyBaHHSIM 3a0€3ME€UEHHS BiJIHOBIEHHS
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MIKPOKJIIMATy MiCJIsl BAKOHAHHS aBapiitHUX poOiT. B pe3ynbpTaTi mpoBeAeHUX TOCITIKEHb
BCTAHOBJICHHI 3aKOHOMIPHOCTI 3MiHHM MIKPOKJIIMAaTHUYHHUX IMapaMeTpiB y MNPHUMIIIECHHI B
3aJIKHOCTI B THUMYy 30BHINIHIX OTOPOKYBAaJbHUX  KOHCTPYKIIH  Cy4acHOTO
OyJlIBHUIITBA, MPU aBapIMHUX CHUTYaIlisIX B CUCTEMax TEIUIONOCTayaHHs. 3a pe3yjabTaTaMU
poOOTH BCTAHOBJICHO 3aKOHOMIPHOCTI 3MIHM TeMIEPaTypy BHYTPIIIHLOI oBepxHi 1,°C y
NPUMIIICHH] B 3aJie)KHOCTI BiJ THUITy 30BHINIHIX OTOPO/KYBAJIbHUX KOHCTPYKIIIN
CydyacHoro OyIiBHMIITBA, NpPHU aBapiiHUX CHUTyaIlisiX B CHUCTEMax TEIUIONOCTaYaHHS 13
ypaxyBaHHSM BIUIMBY 30BHIIIHIX KIIMaTHYHUX (akTopiB (Ais COHSYHOI pamiaiii, mis
BiTpYy). IIpoBenmeHi AOCHIPKEHHS 3MIHM TEeMIEpaTypu Ha TMOBEPXHI KOHCTPYKIM Ta
TEeMITepaTypy TOBITPS BCEPEIWHI MPUMINIEHb T03BOJSIOTh BH3HAYWUTH TPAHUYHHM dac
IPOBEJICHHS aBapiiHUX POOIT MO BIJHOBJICHHIO MIKPOKIIMATy Ta O€3MeYHOi poOoTH
CHUCTEM TEIUIOTIOCTaYaHHSI 3 YpaxyBaHHSIM HEIOCSTHEHHS 3a KPUTHUYHUX TEMIIEpaTyp B
MPUMILICHHSX.

VY BeTynmi HaBeIEHO aKTyallbHICTh TEMH, METY JOCIHIJKEHHS, HAYKOBY HOBHU3HY,
NpaKTHYHE 3HAYEHHS OJIEpP)KaHUX pe3yJbTaTiB, OCOOMCTHI BHECOK 3700yBaua Ta
anpo0arrito pe3ynbTaTiB JOCTiHKECHb.

Y mepmioMy po3aijii  TPOBEACHO aHaNi3 Cy4aCHOTO CTaHy CHCTEMH
TerionocTayandss B Ykpaidi. [IpoaHanizoBaHo BIUIMB OCHOBHUX  MapaMeTpiB
MIKPOKJIIMATy Ha OpraHi3M JIIOJAMHHM, YMOBHM Ipall Ta O€3MeKy XUTTEAISUIBHOCTI B
OymiBmsix Ta cmopynax. HaBemeHo maHHI TpO BIUIMB KOHCTPYKTHBHUX OCOOIMBOCTEM
OyniBenb 1 crmopyn Ha 3abe3nedeHHs. PO3TisiHyTO BIUIMB aBapiiHUX PEXKUMIB MPHU
€KCILUTyaTallii TEIUIOBUX CUCTEM Ha O€3MEKy KUTTEAISUIBHOCTI B MPUMIILIEHHI.

Y apyromy po3aiii onmuMcaHO METOJMWKY JIOCHIDKEHHS MIKPOKIIMAaTy MpHu
BUHMKHEHHI aBapiMHUX CHUTyallldi CUCTEM TEIUJIONOCTAaYaHHs 3  ypaxyBaHHSAM
KOHCTPYKTHUBHUX 0COOJIMBOCTEN OY/IBEIIb 1 CIOPY KUTIOBOTO KOMIUIEKCY.

Y TperboMy po3aiii HaBeAeH! Pe3yNbTaTh TEOPETHUUYHUX Ta €KCIEPUMEHTAIBHHUX
JNOCHIDKEHb ~ MIKPOKJIIMATy NP BUHUKHEHHI  aBapliHUX  CUTyalllil  CUCTEM
TEIUIONOCTAaYaHHsI 3 YypaxyBaHHSM 3a0e3MeUYeHHs BIHOBJICHHS MIKPOKJIIMATY TIICIsS

BUKOHAHHS aBapiitHUX poOiT.
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VY derBepTOoOMy PpO3ALIi HaBelEHI pPe3yJNbTaTH BHU3HAYCHHS JIMHAMIKK 3MIiHH
TeMIepaTypyu BHYTPIIIHLOT MOBEPXHI MPUMIIICHD MPU aBapIMHUX CUTYaIlisIX B CHCTEMax
TEIJIONIOCTAYaHHS 13 ypaxyBaHHSM BIUIMBY 30BHINIHIX KIIMaTHYHUX (aAKTOpPIiB Ta
3a0€e3Me4eHHsl BIIHOBJICHHS MapaMeTpiB MIKPOKJIIMATy MPUMIILIEHb.

Y m’saromy po3aiii HaBeneH! pe3yNbTaTH BU3HAYEHHS JUHAMIKUA OXOJIOJKEHHS
BHYTPIIIHHOTO  TIOBITPS MNPUMINIEH, TPHU aBapiiHUX CUTyaIliiX B CHUCTEMax
TEIJIONOCTAYaHHS 13 YypaxXyBaHHSAM BIUIMBY 3OBHIIIHIX KJIIMaTUYHUX (AKTOPIB Ta
3a0€e3IeueHHs] BIJHOBJICHHS MTapaMeTpiB MIKPOKJIIMATy NpuMilleHb. [lokazaHi pe3ynbTaTu

BIIPOBAHKCHHS MPOBEJICHUX JIOCHIKEHb Y BUPOOHIHN Ta HAYKOBiHl cdepi.

KurouoBi ciioBa: Oe3rneka mpaili, aBapiiiHi BIJIKJIIFOUEHHS; MIKPOKJIIMAT; 30BHIIIHI

KJIIMAaTU4HI YMOBH; KOHCTPYKTHBHI OCOOJIMBOCT1, KpUTHUYHUM Uac.

ABSTRACT

Zheleznyakov E.O. Ensuring the microclimate conditions of the premises taking into
account the structural features of the buildings during emergency shutdowns of the heat
supply — Qualifying scientific work on manuscript rights.

Thesis for a PhD Degree in the specialty 263 — “Civil Safety”. — Educational and
Scientific Institute “Prydniprovska State Academy of Civil Engineering and Architecture”
of Ukrainian State University of Science and Technologies, Dnipro, 2025.

The Thesis is dedicated to ensuring the microclimate conditions of the premises,
taking into account the structural features of the buildings during emergency shutdowns of
the heat supply.

Recent events in Ukraine have led to the emergence of new directions and areas of
scientific research. Human security is a right enshrined in the Constitution of Ukraine, as
well as other regulatory legal acts and documents. Military operations in the country
require increased attention to security issues not only in the production sector, but also in
the everyday life of every citizen. Emergency situations and prolonged violations of the
thermal regime in premises and buildings worsen microclimate conditions, sometimes

bringing its indicators to critical limits that pose a threat to people's lives. These problems
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are of particular importance against the background of an increase in the number of
accidents in heat supply systems in Ukraine, caused both by the high degree of wear and
tear of their infrastructure as a whole and by the extraordinary circumstances of wartime.
Therefore, research aimed at ensuring the safe operation of heat supply systems in
conditions of emergency shutdowns by studying the patterns of temperature changes in
rooms, determining the critical temperature and operating time of systems, taking into
account the spatial arrangement of rooms in buildings and their design features, is
extremely relevant.

In the work, the rationale and methods of microclimate studies of the premises of
residential buildings in the event of emergency situations of heat supply systems, taking
into account the provision of restoration of the microclimate after performing emergency
works, have been developed.

As a result of the research, the regularity of changes in microclimatic parameters in
the room, depending on the type of external enclosing structures of modern construction,
in emergency situations in heat supply systems, was established. According to the results
of the work, regularities of changes in the internal surface temperature t,°C in the room
depending on the type of external enclosing structures of modern construction, in
emergency situations in heat supply systems, taking into account the influence of external
climatic factors (effect of solar radiation, effect of wind) were established. Conducted
studies of changes in temperature on the surface of structures and air temperature inside
the premises allow to determine the maximum time for emergency work to restore the
microclimate and safe operation of heat supply systems, taking into account the failure to
reach critical temperatures in the premises.

In the introduction, the relevance of the topic, the purpose of the research,
scientific novelty, the practical significance of the obtained results, the personal
contribution of the recipient and the approbation of the research results are given.

In the first chapter, an analysis of the current state of the heat supply system in
Ukraine was carried out. The impact of the main parameters of the microclimate on the
human body, working conditions and the safety of life in buildings and structures is

analyzed. Data on the impact of structural features of buildings and structures on provision
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are presented. The impact of emergency modes during the operation of heating systems on
the safety of life in the room is considered.

The second chapter describes the methodology of microclimate research in the
event of emergency situations of heat supply systems, taking into account the structural
features of buildings and structures of the residential complex.

The third chapter presents the results of theoretical and experimental studies of the
microclimate in the event of emergency situations of heat supply systems, taking into
account the provision of microclimate restoration after emergency work.

The fourth chapter presents the results of determining the dynamics of changes in
the temperature of the internal surface of the premises during emergency situations in heat
supply systems, taking into account the influence of external climatic factors and ensuring
the recovery of the microclimate parameters of the premises.

The fifth chapter presents the results of determining the dynamics of indoor air
cooling in emergency situations in heat supply systems, taking into account the influence
of external climatic factors and ensuring the recovery of the microclimate parameters of
the premises. The results of the implementation of the conducted research in the industrial

and scientific spheres are shown.

Keywords: labor safety, emergency shutdowns; microclimate; external climatic

conditions; design features, critical time.



