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The object of the study is soils in areas with active military
operations.

The study is dedicated to assessing the environmental impact of
military operations through forecasting.

The paper highlights the impact of military conflict on the
distribution of heavy metals in soils. An analysis of the distribution
and interaction of heavy metals in soil is carried out, which helps
to understand the dynamics of pollution in the context of military
conflict, and allows to understand the complex processes of the
impact of military operations on the environment and the state of
soil resources.

The complex interrelationships between military operations
and environmental pollution are revealed, with an emphasis on the
importance of studying the distribution and immobilization of iron
and heavy metals in the current conditions of the risk of military
operations.

It is shown that the most rapidly distributed metals in the soil
are: iron (Fe), zinc (Zn), cadmium (Cd), antimony (Sb); the slowest:
arsenic (As), lead (Pb), copper (Cu), nickel (Ni), mercury (Hg),
manganese (Mn), vanadium (V).

It was found that loams and chernozems are more prone to the
accumulation of heavy metals and iron than sandy soils. Compared
to sandy soil, the rate of metal release in loam decreases from 16.7 %
t0 69.7 %. In comparison of chernozem to loam, the release rate slows
down from 17.85 % to 32.08 %. It was found that the rate of spread-
ing of barium, cobalt, arsenic, lead, mercury, manganese, strontium
and titanium does not depend on the type and mechanical param-
eters of the soil.

The practical use of the results will help to predict the mecha-
nism of pollution spread and help to identify the highest risk areas.
The results of the study indicate the need to develop scientifically
sound strategies for environmental protection and promotion of sus-
tainable development in the area affected by military events.

Keywords: war, immobilization of metals, soil contamination,
heavy metals, impact of military operations.
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The object of the study is microorganisms isolated from the
Azerbaijani territory of the Caspian Sea, capable of decomposing
oil and oil products at low temperatures of 4—6 °C. The purpose
of this work was to study bacteria and fungi capable of actively
assimilating oil, gasoline, kerosene, diesel fuel at a temperature of
4—6 °C in order to solve the problem of environmental pollution in
this region.

The studied most effective biodestructors are combined into
associations that can be used to create an active biological prod-
uct based on native microorganisms with its further use for water
bioremediation, as well as treatment of tanks and other containers
used for long-term storage of petroleum products at a temperature
of 4-6 °C.

The process of degradation of samples of used oils at the molec-
ular level of the selected compounds was studied by reverse-phase
high-performance liquid chromatography. As a result of chromato-
graphic and spectroscopic studies, it was found that almost all mi-
croorganisms decompose the tested oil products. Only weak peaks
remained on the chromatogram, which is a clear indicator of the
deep biodegradation carried out by these microorganisms. Thanks
to the chromatographic and spectral analysis of oil and products
of its decomposition, an oxidation sequence has been established,
indicating the decomposition of the last aromatic fraction. As a
result, a general picture was obtained on the amount of degrada-
tion products containing carboxyl, keto-, hydroxyl groups, which is
not enough to determine the processes of transformation of initial
products into final ones. All this testifies to the multidirectionality
of biodegradation processes.

Keywords: biodegradation of microorganisms, oil and oil prod-
ucts, Caspian Sea, low temperature, liquid chromatography.
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The object of this study is the process of liquid combustion in
the pool, and the subject of the study is the characteristics of the
random process that describes the heat flow by radiation. Such, in
particular, are the law of distribution, mathematical expectation,
and correlation function. An experimental study of the combustion
of used motor oil in a pool measuring 9.5x8.7 m? was carried out. The
mathematical expectation and variance of the cross-sectional area of
the flame were determined by video recording followed by the analy-
sis of individual frames. Testing of the hypothesis about the normal
law of distribution of the cross-sectional area showed that with a
confidence probability of 0.95, the proposed hypothesis does not con-
tradict the experimental data. A selective correlation function and
its approximation in the form of c%exp(—alt|) were constructed. Due
to the linear relationship between the cross-sectional area and the
heat flux by radiation from the fire, the latter will also have a normal
distribution law. At the same time, the magnitude of pulsations (the
ratio of the rms deviation to the mathematical expectation) for these
random processes will be the same. The value of the parameter o of
the correlation function will also be the same.

Taking into account the inertial properties of the device for
measuring the heat flux density, a comparison of the experimentally
measured values of the heat flux density with the calculated ones
was carried out. The measurement results fall into the intervals cor-
responding to the confidence probability of 0.95. At the same time,
the maximum deviation between calculated and experimental data
is 14 %. From a practical point of view, the built stochastic model
opens up possibilities for taking into account random flame pulsa-
tions when determining safe zones for the location of personnel and
equipment. The model can be used to specify the thermal effect of fire
on steel and concrete structures.

Keywords: flammable liquid spill, spill fire, stochastic model,
heat flow.
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The object of the study was heat and mass transfer processes

occurring in vertical cable tunnels. The problem to be solved was

the definition of process mechanisms in the inner space of the

tunnel. For this, field tests were conducted, mathematical models
were created, and computational experiments were conducted to
establish specific parameters that affect the temperature regime of

a fire in a vertical cable tunnel of a nuclear power plant. The dy-

namics of temperature changes with known geometric parameters
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and fire load were determined, and the adequacy of mathematical
models built in the Fire Dynamics Simulator software was inves-
tigated and computational experiments were carried out. It has
been proven that they consist in determining the temperature
regime in a vertical cable tunnel of a nuclear power plant with
known technical and geometric parameters. Such studies have
practical applications in the field of safety of nuclear power plants
and the development of new technologies in this field. An impor-
tant conclusion of these studies is the possibility of determining
the fire resistance of building structures of vertical cable tunnels
of nuclear power plants with the selection of the most severe
temperature regime, according to the conducted field test. This
means that research results can be used in practice in designing
and evaluating the safety of such objects.

The conducted research established that the temperature
in the inner space of the tunnel can reach values from 1200
to 1400 °C. The following factors influence the maximum temper-
ature value and the maximum time to reach the maximum temper-
ature in the fire cell: fire load, height and area of the tunnel. With
a lower fire load, the maximum temperature in the vertical cable
tunnel of the nuclear power plant was 75 % lower. Therefore, the
results of these studies have a direct practical application in the
field of safety of nuclear power plants and can be used to improve
and develop new technologies in this field.

Keywords: full-scale fire tests, nuclear power plant, vertical
cable tunnel, fire temperature regime.
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The study considers the issue of the influence of the structural
parameters of the facade on the processes of fire propagation through
the external enclosing structures of buildings. The object of the study
is the process of temperature changes on the surface of the inclined
external enclosing structures of the building due to the action of fire.
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The study of the influence of the angles of inclination of the
facade on the processes of fire propagation and the nature of tem-

perature distributions on the surface of the facade was carried out.
During the research, the methodology of experimental tests was
used to limit the spread of fire along the facades using an installa-
tion that allows you to reproduce the angles of inclination. As the
studied fragment of the facade, an external enclosing structure made
of non-combustible materials without external cladding was used.
Thermocouples were placed on the surface of the facade, which made
it possible to obtain temperature data near its surface in real mode
throughout the duration of the research.

A class 34B model fire source provided a fire load of at least
2,200 MJ/m? and an average temperature of 800-850 °C throughout
the duration of the research.

It was found that in the presence of a slope of the facade at an
angle of +20°, an increase in temperature near the surface of the stud-
ied area by 24-26 % was observed. In the presence of an inclination
of the facade at an angle of —20°, a decrease in temperature near the
surface of the studied area by up to 55 % was observed.

The obtained dependences will make it possible to review the
approaches to the existing field methods of fire hazard assessment
of facade systems. The practical result of the implementation of the
obtained data may be the introduction of changes to building regu-
lations to increase the level of fire protection of facade systems and
buildings in general.

Keywords: assessment of the spread of facade fire, patterns of
fire spread, inclined facade fires, methods of facade testing.
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The object of this study is the dynamics of skewness and kur-
tosis of the selective distribution of dangerous parameters of the
gas environment in the current time when materials are ignited.
The theoretical substantiation of the methodology for determin-
ing the dynamics of skewness and kurtosis based on a sample of an
arbitrary size of dangerous parameters of the gas medium moving
in the current time of observation has been performed. Thresholds
for current skewness and kurtosis are determined depending on
sample size and null hypothesis significance levels. The procedure
makes it possible to investigate the peculiarities of the dynam-
ics of skewness and kurtosis and to identify moments of time for
which alternative hypotheses (stability of parameter dynamics)
are valid. Laboratory experiments were conducted to study the
dynamics of skewness and kurtosis in terms of carbon monoxide
concentration, smoke density, and the temperature of the gas en-

vironment during the ignition of alcohol and textiles. The results
indicate that the investigated dangerous parameters are generally
not Gaussian in the observation interval. It was found that the
nature of the dynamics of measures of the current sample distri-
butions of dangerous parameters depends on the type of ignition
material and the dangerous parameter. It was established that in
the absence of ignition, the dynamics of skewness and kurtosis
of dangerous parameters is characterized by different directional
skewness and kurtosis. In the event of ignition, the dynamics of
skewness and kurtosis are fluctuating (from —4 to 18), which
indicates the instability of the development of the dangerous pa-
rameter over time. The specified procedure creates an opportunity
to detect the instability of the development of a dangerous param-
eter, which in practice makes it possible to detect the occurrence
of fires (with a given reliability) in order to eliminate them and
prevent the occurrence of a fire.

Keywords: skewness, kurtosis, sampling distribution, danger-
ous parameters, gas environment, ignition.
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insulation, which inhibits heat transfer processes and does not
affect environmental indicators. Therefore, the object of research

was wood, a polymer material made by polymerization of wood
sawdust and dry mixtures of synthetic resins for thermal insula-
tion of pipelines. It has been proven that in the process of thermal
action on the heat insulating layer of wood polymer material, the
process of heat inhibition involves the formation of pores. This
is due to the fact that the thermal conductivity of the material
depends on the volumetric mass, the decrease of which for a wood
polymer product leads to a decrease in thermal conductivity. In
this regard, the simulation of the process of heat transfer through
a cylindrical heat-insulating layer made of wood of polymer mate-
rial was carried out and the dependences derived, which allow ob-
taining a change in the dynamics of heat transfer and determining
thermophysical properties. According to the experimental data
and the established dependences, it was found that the thermal
conductivity of the wood of the polymer material was within
2.4+2.9-108 m?/s, the thermal conductivity of the sample did not
exceed 0.030 W/(m-K). In addition, the heat capacity of the prod-
uct corresponds to a value of more than 1034+1145 kJ/(kg-K)
depending on the thickness, which accordingly categorizes it as a
heat-insulating material. At the same time, data on thermal insu-
lation properties for polyurethane foam show that when it is used
with a density of 100 kg/m?, the thermal conductivity is 0.029
W /(m-K), which is approximately the same as the value of the
proposed wood polymer material. The practical value is the fact
that the results of determining the heat-insulating properties of a
wood polymer material make it possible to establish the scope and
conditions of its application.

Keywords: wood sawdust, binder resins, wood polymer mate-
rial, thermal insulation of the pipeline, thermal conductivity.
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O06’eKTOM OCITIKEHHST € TPYHTH Ha TEPUTOPISX i3 akTUBHUM TiepebiroM BilicbKOBUX Omepartiii.

JlociikeHHsT TPUCBSTIEHO OIIHII BIJIMBY BifICbKOBUX i Ha JOBKIJJISI 32 IOIOMOTOIO TTPOTHO3YBAHHSI.

BucsitsieHo BIJIMB BilicbKOBOTr0 KOH(JIIKTY Ha PO3IO/LT 3a71i3a Ta BAXKKUX MeTalliB y IrpyHTax. IIpoBesieHo anasi3 po3noity ta B3aeMoLil
Ba)KKHUX METAJIB Y IPYHTI, 1[0 J0MOMATa€ 3PO3YMITH AWHAMIKY 3a0py/HEHHSI B YMOBAX BOEHHOTO KOH(MJIKTY, 03BOJISIE 3PO3YMITH CKJIA/IHI
[IPOIIECH BILUIMBY BOEHHUX JIiil HA IOBKIJIJIA Ta CTaH IPYHTOBHX PECypCiB.

PO3KPUTO CKJIa/iHi B3a€MO3B I3KM MiK BIICHKOBUMH [TisIMK Ta 3a0pYTHEHHSIM JOBKIISA, 3pOOIEHO aKIIEHT HA BasKJIMBOCTI BUBYEHHS PO3-
nmoztisry Ta iMMoOiJIizanii 3a/i3a Ta BaA)KKUX METaIB y CyYaCHUX YMOBAX PUBUKY MONIMPEHHST BOEHHUX JIiil.

JlocmipkeHo, 0 y IPYHTI HAGIIbIN IBUAKO PO3MOBCIOKYIOThes MeTanu: 3amizo (Fe), nuuk (Zn), kaamiit (Cd), cypma (Sb); Haiino-
BisbHinme: apcen(As), csunerrpb (Pb), mizs (Cu), Hikean (Ni), pryts (Hg), mapranens(Mn),Banauiii (V).

BusiBiieHo, 110 CYIJIMHKU Ta YOPHO3EMMU GBI CXUJIBHI I0 HAKOIIMYEHHS BaKKMX METAJIiB Ta 3a/i3a, HiK mimani rpynTu. B nopisusHui 3
MIIAHUM TPYHTOM y CYIJIMHKY HIBUJIKICTh BUBLJIBHEHHS METaliB 3MeHIIy€eThbes Big 16,7 % no 69,7 %. BusnaueHo, 1110 B 1I0piBHSIHHI YOpHO3e-
MY JI0 CYTJIMHKY CIOBIJIbHIOETHCSI MIBUAKICTH BUBLIbHEHHS Bix 17,85 %, 10 32,08 %. Bussiieno, 1o mBHAKICTD TOMMPEHHs Gapiio, KoOabTy,
apceHy, CBUHILO, PTYTi, MapraHIlio, CTPOHILIIO Ta TUTAHY HE 3aJIEKUTD Bi/l TUILY Ta MEXaHiIKO-TIapaMeTpiB IPYHTY.

[IpakTrdHe BUKOPUCTAHHS PE3YJIBTATIB CIPHUSATHME MepefdaveHHio MeXaHi3My MONTMPEHHs 3a0pyAHEHHS], TOTTOMOKE BIU3HAYUTH 30HU
HANBHIIOTO PUSHKY. Pe3y ibraTit OCTiKeHHsI BKa3yloTh Ha HeOOXiHICTh PO3POOKU HAYKOBO OOTPYHTOBAHUX CTPATETIl 3 0XOPOHH JOBKI/LISA
Ta CIIPUSHHS CTAJIOMY PO3BUTKY B 30HI BIINBY BOCHHUX MOJIIL.

KiouoBi caoBa: BiiiHa, iMMoO6itizaltist MeTasiB, 3a06py/AHEHHS IPYHTIB, BaKKi METaJIH, BIIUB BOCHHUX JIiil.
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PO3KJAZAHHA HA®THU I HAOTOIIPOJAYKTIB MIKPOOPTAHISMAMMU, BUJAIJIEHUMU 3
A3EPBAM/I’KAHCBKOT'O Y3BEPEKIKSA KACIIICBKOTO MOPS 3A HU3bKUX TEMITEPATYP (c. 17-24)

Aynur Babashli, Nazilya Akhundova, Natavan Gadimova

O06’eKTOM OCIIIKEHHST € MIKPOOPraHi3MHu, BUIiJIEH 3 azepbaiipkanchkoi Teputopii Kacriiicbkoro Mops, 3pathi poskiazatu Hadty i HadTo-
MPOYKTH 32 HU3bKUX TemiiepaTyp 4—6 °C. Metoro ganoi po6oTtu 6y10 KociukenHs GakTepiii Ta rpulKiB, 3MaTHUX aKTUBHO TOTIMHATHA Ha(TY,
GEeH3HH, Tac, U3eJIbHe NaauBo mpu temieparypi 4—6 °C, s BupitieHHs npobieMu 3a6pyIHEHHS HABKOJIUIITHBOTO CEPEIOBUINA B [IbOMY PErioHi.

ocnimxeni Haitbiabim edexTnBHI 6GiogecTpykTOopn 00’€iHaHI B acomiartii, AKi MOKyTb OyTH BUKOPHCTaHI /sl CTBOPEHHST aKTHBHOTO 6io-
npernapary Ha OCHOBI HATUBHUX MiKPOOPraHi3MiB 3 TIOIaJIbIINUM HOr0 BUKOPHCTAHHSM /i Giopemesialiii Boau, a Takok 06poOKK pesepByapiB
Ta {HIINUX EMHOCTEIH, 1110 BUKOPUCTOBYIOTHCS JIsT TPUBAIOTO 36epirants HadTorpoaykTiB npu tremieparypi 4—6 °C.

I[Iporec poskIafaHist 3pas3KiB BiAMPAIbOBAHUX MacesJ Ha MOJEKYJSIPHOMY DPiBHI BHODAHHUX CIOJYK TOCTI/KYBAIH 3a JOTIOMOTOIO
obepreno-(hazoBoi BCOKoeheKTUBHOI pignHHOI Xxpomartorpadil. B pesysbrari xpomarorpadiuHux Ta CIIeKTPOCKONIYHUX AOCAIHKEHb Oy10
BCTaHOBJIEHO, MO MPAKTHMYHO BCI MIKPOOPTaHI3MHU PO3KJIAAAI0Th BUMPOOOBYBaHi HadrompomykTr. Ha XpoMaTorpami 3aJMIIUINCS JIUIIE
crabKi KK, 10 € YiTKUM MOKa3HUKOM TIMO0KoI Giogerpajaitii, 3aiicHIOBaHOT IIMMK MiKpoopraHisMamu. 3aBAgKu XpoMaTorpadivnomy Ta
CHEeKTPaJIbHOMY aHasi3y HaTH Ta NPOAYKTIB ii pO3KJIa/laHHsI BCTAHOBJIEHA MOCJIiJIOBHICTD OKNCJIEHHS, 1110 BKa3y€ Ha PO3KJIAJaHHs OCTAHHBOI
apomaruuroi ¢pakiii. B pesysbrari 6yia oTpuMana 3arajibHa KapTHHA PO KiJIBKICTb MPOIAYKTIB PO3KJIAJAHHs, 10 MICTATh KapOOKCHIIbHI,
KETO-, T'/[POKCUJIbHI IPYIIN, YOIO HEIOCTATHbO [IJI BU3HAYEHHS ITPOLIECiB IIepPeTBOPEHHS BUXIJIHUX IIPOJIYKTIB B KiHIIEBi. ¥Yce 1e CBIIYUTh I1PO
PIBHOCIIPSIMOBAHICTD TIPOIIECiB Giozerpaiartii.

Kimouosi cioBa: Giozerpazaiiis Mikpoopranismis, nadra i napronpoaykru, Kacrmiiicbke Mope, HU3bKa TemnepaTypa, PiinHHa Xpoma-
Torpadis.
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PO3POBKA CTOXACTUYHOI MO/IEJI TEILJIOBOTI'O BUIIPOMIHIOBAHHS BIJI IIOKEKI PO3JIUBY
TOPIOYOi PIITUHH (c. 25-33)

B. B. Ouiiinuk

OG’eKTOM IOCTIIKEHHST € MPOIeC TOPIHHS PiAMHU B GaceiiHi, a MpeAMeTOM IOCTIKEHHsI — XapaKTePUCTUKN BUIIQJKOBOTO MPOIIECY,
110 OIIMCYE TEIVIOBUII TIOTIK BUIIPOMiHIOBaHHSIM. TakuMu, 30KpeMa, € 3aKOH PO3IOJIily, MaTeMaTUYHe O4iKyBaHHS i KopeJsiiiiHa (yHKILis.
IIpoBeseHo eKcrepiIMeHTa bHe JOCTIIKeHHS TOPIHHS BiATPalboBaHOTO0 MOTOPHOTO MacTuia B Gaceifmi posmipamm 9,5x8,7 m2. Ilaaxom
[IPOBE/ICHHS BiZleO3IIOMKHU 3 II0ZAJIbIINM aHali30M OKPEMUX KaJpiB BU3HAUEHO MaTeMaTUYHEe OUYiKyBaHH: i JUCIEPCilo IJIONI ONePeYHoro
nepepisy nosym’s. [lepesipka rinoresu n1po HOpMaIbHIIL 3aKOH PO3MO/LLILY ILIIONLI HOTIEPEYHOTO Mepepidy MOKa3aIa, Mo 3 J0BipUOIo iIMOBIpHic-
Ti0 0,95 BrCyHyTa rifoTesa He cynepeynuTh eKcriepuMeHTanbiuM gannm. [1o6ynoBano BUGIipKoBY KopeJisiiiiiiy (hyHKIL0 Ta il alpoKkcuMaIiio



y Buraszi o%exp(—ojt]). BHaciok MiHifiHOTO 383Ky MiX MJIONIEI0 MOMEPETHOTo Mepepisy i TerIoBIM TIOTOKOM BUTIPOMiHIOBAHHSM BiJl 110~
JKeXKI OCTaHHIN Takok Oy/ie MaTH HOPMaJIbHUIT 3aKOH posnoziy. [Ipu 1boMy BeIndnHa myJbcailiii (BiAHONIEHHST cepeiHbOKBAPATHYHOTO
BIZIXWJIEHHST JI0 MAaTEMAaTUYHOTO OYiKyBaHHS) JIJIsI IIUX BUIAJKOBUX TIPolleciB Oye onHakoBow. OHaKoBUM Oyie i 3HAYEHHsI TIapaMeTpa o
KOpeJIAiitHOT (hyHKILT.

3 ypaxyBaHHAM iHEPIIHHUX BIACTUBOCTEH TPUCTPOIO /I BUMIPIOBAHHS TTIJIBHOCTI TETIJIOBOTO MOTOKY ITPOBECHO MOPIBHSHHS €KCIie-
PUMEHTATbHO BUMIPSHUX 3HAUEHD I[iITBHOCTI TEIJIOBOTO IIOTOKY 3 PO3PaxyHKOBUMU. Pe3ysbraTu BUMIpIOBaHb IIOTPAILISAIOTH B iHTEpBaJIH,
10 BiNOBiat0Th A0Bipyiii iMoBipHocTi 0,95. [Ipu boMy MakcuMasibHe BiIXUJIEHHS MiZK PO3PAXyHKOBUMU i eKCIIEPUMEHTATBHUMI TaHUMI
cknanae 14 %. 3 MpakTHYHOI TOUKM 30PY MOOYA0BAHA CTOXACTHYHA MOJIE/Ib BiZIKPUBAE MOKIMBOCTI /ISl BPAXYBAaHHS BUIIA[KOBHX Iy IbCAIliil
MOJTyM’sl TIPU BU3HAYEHHI O€3IeUHNX 30H IS PO3TAIyBaHHS 0COO0BOTO CKJIay Ta TexHikn. Momenb Moke OyTH BUKOPUCTaHA JTsT yTOUHEHHS
TEIJIOBOrO BIUIMBY MOJKEKI Ha cTasieBi i GETOHHI KOHCTPYKILI.

Kmo4oBi ciioBa: po3JinB ropioyoi pifinHy, MoKeKa PO3JIUBY, CTOXaCTUYHA MOJIEJb, TEILJIOBHIT MOTIK.
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BU3HAYEHHA OCO!SJIPIBOCTEfI INPOLECY TEILIOMACONEPEHOCY Y BEPTUKAJIbHUX KABEJIbHUX
TYHEJIAX ATOMHOI EJIEKTPUYHOI CTAHIIIL 3A YMOB PEAJIBHUX ITOKENK (c. 34-42)

C. E. Tpoukin, O. C. Kyiuiua, C. B. I[To3zaees, T. B. Kocrenko, O. M. 3emusincekmii, H. I1. 3aika

OO6’ekTOM OCTIKEHHST GYJIH TIPOIECH TETLIIOMACOIIEPEHOCY, [0 BUHUKAIOTh Y BEPTHKATBHUX KabeabHux TyHemsix. [Ipobiema, 1o Bupi-
[IYBaJIacsl, — BUSHAYEHHsI MEXaHI3MiB IIPOIECY y BHYTPIIIHLOMY [IPOCTOPI TYHEJI0. [[JIs1 [[bOr0 POBOAUIIUCS HATYPHI BUIIPOOYBAHHSI, CTBOPIO-
BaJIMCS MaTEMATUYHI MOJIENTI Ta IPOBOANIINCS OOUMCIIOBATBHI €KCTIEPUMEHTH 3 BCTAHOBJIEHHSIM KOHKPETHUX ITapaMeTPiB, IKi BILIMBAOTh HA
TeMIepaTypHUI PEKIM TIOKEKI Y BEPTUKAIbHOMY KaGeJbHOMY TyHeJI aTOMHOI eJieKTpocTanilil. Busnayena gunamika 3MiHu TeMIiepaTypu 3
BIJIOMUMU TEOMETPUYHUMM ITapaMeTPaMu i MOKe;KHUM HaBaHTAKEHHSIM Ta JIOCII/IKEHO a/IeKBATHICTh MaTeMaTUYHUX MOJIeJeil HO6yZ[OBaHI/IX
y nporpamuoMy 3abesnedeni Fire Dynamics Simulator ta nmpoBeieHHsT 06YHCTIOBATBHUX eKCIIepUMeHTiB. JloBeeHo, 1o BOHU HOJIATaloTh
y BU3HAYEHHI TEMIIEPATYPHOIO PEKUMY Y BEPTUKAILHOMY KaGeJbHOMY TyHEJ aTOMHOI €JIeKTPOCTaHILT i3 BIIOMUMU TeXHIYHIUMU Ta reoMe-
TPUYHUME TapamMeTpaMu. Taki I0CTiIKEeHHS MalOTh TIPAKTUYHE 3aCTOCYBAHHS B TATy31 O€3MeKN aTOMHUX eJIEKTPOCTAHITIN Ta PO3POOKN HOBUX
TEXHOJIOTIi Yy Iiii rajysi. BaXkJuMBUM BUCHOBKOM IMX JOCTIIKEHb € MOKJIUBICTH BU3HAYEHHSI BOTHECTIHKOCTI Oy/IiBeNbHUX KOHCTPYKIIiH
BEPTUKAIBHUX KaGeJbHUX TYHEJIB aTOMHUX €JEKTPOCTAHII 3 0OpPaHHIM HANKOPCTKINIONO TEMIEPaTypPHOTO PEKUMY, BIATIOBIHO 110 1Ipo-
BeIIEHOT0 HaTypHOTO BUpobyBamHst. [le o3Havae, 10 pe3yrsTaTi T0CIIIKEHb MOXKYTh Oy TH BUKOPUCTAHI Ha MPAKTHIL PH MTPOEKTYBAHHI Ta
oLiHII 6e31eKn TakuX 00’ EKTIB.

IIpoBeennm moCiKeHHAM BCTAHOBJEHO, IO TEMIIEPAaTypa y BHYTPINTHbOMY HPOCTOPI TyHETIO0 MOKe mocAraté sHadenb Bim 1200
no 1400 °C. BruiuB Ha MakcuMaJibHe 3HaYeHHsT TEMIIEPATYPH Ta MAKCUMAIbHUI Yac JOCATHEHH MAKCUMATBHOI TEMIIEPATYPHU B OCEPEIKY TI0-
SKesKi MaloTh HACTYTIHI (DAKTOPH: MOKEKHE HABAHTAKEHHS, BICOTA Ta ILJI0IA TyHe0. [Ipn MeHIoMy 1noskesKkHOMY HaBaHTaKeHHI MaKCHMaJIb-
Ha TeMIepaTypa y BePTHKAIbHOMY KabeTbHOMY TYHEN aTOMHOI eleKTpocTamiiii 6ysa #a 75 % mukdoio. OTiKe, pe3yJIbTaTi [UX AOCTIKEHb
MaIOTh (GE3M0CEPEIHE 3aCTOCYBAHHS HA MPAKTHUII B Taiy3i Ge3IeK aTOMHUX eJIEKTPOCTAHIIN 1 MOKYTh OyTH BUKOPHUCTAHI /ISl IOKPAIIEHHS
Ta po3pOOKHM HOBHMX TEXHOJIOTIH y il ramysi.

KiiouoBi caoBa: HartypHi BOrHeBi BUIPOOYBaHHsI, aTOMHA €JeKTPUYHA CTaHIlis], BePTUKAJIbHUNA KaOeJIbHUH TYHEsb, TeMIepaTypHui
PEKUM TIOXKEXKI.
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BILINB HAXUJTY ®ACAJTY HA IIPOIIECH IIOIMINPEHHS HOKEKI HA BUIIIEPO3TAIIOBAHI IIOBEPXU
(c. 43-52)

4. B. Bamno, B. B. Hixkuuk, P. B. Beceniscokuii, O. 1. Karirtin

JlocizzkeHHS TIPUCBAYEHO MUTAHHIO BIIMBY KOHCTPYKTHBHUX ITapaMeTpiB (hacaay Ha OIiHIOBAaHHS IIPOIECIB MOMIMPEHHS TTOXKeXKi 30-
BHILTHIMM OTOPOJIPKYBAJIbHUMHU KOHCTPYKILISIMUI 6y/:[chm>. OG’€KTOM JOCTIKEHHS € MPOIECH 3MIHU TeMIIepaTyp Ha IOBEPXHI HAXUJICHUX
B0BHIIIHIX OTOPOJIKYBAJBHUX KOHCTPYKINN OyAiBIIi Bijt il MOKEKI.

[IpoBezsieHO OCTiKEHHS BIUINBY KyTiB yXuiy (hacajy Ha IPOIeCH MOMINPEHHS MTOXKeXKi Ta XapaKTep TeMIepaTypHUX PO3MO/LTIB Ha 110-
BepxHi acay. ITig yac poBeeHHsT T0CI/HKEHb BUKOPHCTAHO METOANKY €KCIIEPUMEHTAIBHUX BUTPOOYBAHD TI0/I0 0OMEKEHHSI TTOIITHPEHHSI
To’Kexi 1Mo (hacajziaM i3 BUKOPHCTAHHIM YCTAaHOBKH, SIKa I03BOJISIE Bi/ITBOPIOBATU KyTH yXUJIy. B sikocTi nocmimkyBanoro dparmenty dacamy
BUKOPUCTAHO 30BHIIIHIO OTOPOIKYBaIbHY KOHCTPYKIIIO BAKOHAHY 13 HEropiounx Marepianis 6e3 30BHINIHbOro obuioBanHs. Ha mosepxHi
(acamy BraImTOBYBaIMCh TEPMOIIAPH, SIKi A03BOJISII OTPUMYBATH TeMITEPATYPHi TaHi Gisis fI0r0 OBEPXHi B PEATbHOMY PEKIMI Y TIPOIOBK
BCI€T TPUBAJIOCTI JIOCII/IZKEHb.

MonebHe BOTHHIIE MOKexki Kaacy 34B sabesmneuyBano moxkeskHe HapanTaxkeHHs He Mertte 2200 M/ /M2 Ta cepeHiil TeMmepaTypHITi
peskum B Meskax 800—850 °C y npo/IoBK BCi€l TPUBAJIOCTI JIOCIIIIZKEHD.

Busissieno, o npu HasgBHOCTI Haxmiy dacay mig KyTom +20° croctepiranocs 301bIeHHsT TeMIepaTypu Oiist TOBEPXHI A0C/TI 7Ky BaHOT
3onu Ha 24-26 %. [1pu HasBHOCTI Haxmy dacany mix kyrom —20° crocTepiragocst 3MeHIIEHHsT TEMITepaTypu OiJist MOBEPXHI JOCITiKYBaHOT
30HU 110 55 %.

OtpuMani gani 103BOJISATh TEPETJISTHYTH MXOAU 10 ICHYIOYNX METOIMK OIIHKY MOKeKHOT HeOesnekn (acagnux cructeM. [IpakTHnaHnm
PE3YJIETATOM BIIPOBAJIKEHHS OTPHMAHKX JAHUX MOKE OYTH BHECEHHS 3MiH 10 OY/IiBEIbHUX HOPM [JISI THABUINEHHS PIBHST TIPOTHUIIOKEKHOTO
3axuUCTy Oy/iBENb B I[LIOMY.

Kmouogi ciioBa: orinka nmomupeHns dhacaanoi moxesKi, 3aKOHOMIPHOCTI TIOIMTMPEHHS TTOKEXKi, TIOKeKi HaXmIeHnX dacais.
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JIMHAMIKA MIP ACUMETPIi TA EKCI[ECY HEBE3IIEUHHNX ITAPAMETPIB CEPEJIOBHIIIA ITPH TTOSIBI
3ATOPSIHb (c. 53-62)

B. Bb. Ilocnenos, B. A. Auaponos, 0. C. Beayriaa, P. T. Jlykuma, T. O. JIynenko, 0. 0. Kosap, M. M. Kpasuos, JI. B. I'yxa,
0. B. Henma, T. B. 3as’siioBa

OG6’'e€KTOM JIOCIIIIKEHHST € AMHaMiKa Mip acuMeTpii Ta eKclecy BUGIPKOBOTO PO3IOALLY Hebe3NneyHUX TTapaMeTpiB ra30BOro CepeyoBUIna
B MOTOYHOMY Yaci IPH 3aropsiiHi Matepiais. Bukomano TeopeTndte o6IPYHTYBAHHS METOANKH BU3HAYEHHS AMHAMIKI MipH acuUMeTpii Ta
eKcIlecy Ha OCHOBI BUGIPKH IOBLIBHOTO PO3MIpy HEOE3MEYHNX TapaMeTPiB Ta30BOTO CEPEMOBUIINA, 10 PYXAETHCS B TOTOYHOMY Yaci crocTepe-
JKeHHs1. BU3HAUEHO MOPOTH JUTsT IOTOYHUX Mip aCUMETPIi Ta eKCIlecy 3a/esKHO Bijl po3Mipy BUOIPKHU Ta PiBHIB 3HAYMMOCTI HYJIbOBUX TIilOTES.
Meromnka 103BOJISIE TOCTIKYBATH OCOOIUBOCTI IMHAMIKH Mip acCHMETpIl Ta €KCIeCy Ta BHUSBJSTH MOMEHTH Yacy, UTsl SIKIX CIPaBEIJINBI
aJIbTepHATUBHI rinoresu (criiikocti qunamiku napamerpa). IIposegeno gabopaTopHi eKCliepUMEHTH BUBYEHHS 0COOIMBOCTEI AUHAMIKY Mip
acuMeTpii Ta eKcIecy o0 KOHIEHTPAIlil YaJHOTo Tasy, IIJIbHOCTI UMY Ta TeMIIePaTypu ra30BOTO CEPEeIOBUINA TIPU 3arOPSIHHI CIIUPTY Ta
rekcTrio. OTpuMaHi pe3ysIsTaTi CBiYaTh, 0 AOCTIKeH] HeOeaIeuHi mapaMeTpy, Ha iHTepBaii CriocTepesKeH s B [[iJIOMy He € raycosi. Bu-
SIBJICHO, 1[0 XapaKTep AMHAMIKK Mip MOTOYHUX BUOIPKOBUX POSIIOALIIB HEOE3MEUHNX TTAPAMETPIB 3a/Ie5KUTh BiJl TUIY MaTepially 3arOpsiHHS
Ta HeGe3MeYHOTo MapaMeTpa. BeTanoBeHo, 1o TPH BiZICY THOCTI 3arOpSTHHS AMHAMIKA Mip aCHMETpii Ta eKcilecy HeGe3meYHIX mapaMeTpiB Xa-
PaKTEPU3YETHCS PI3HOIO CIIPIMOBAHOIO ACUMETPI€IO Ta €KCIlecoM. Y Pasi 3aropsiHHS JAMHAMIKK Mip acUMeTpil Ta eKkciiecy HOCAThb (OIIYKTYI0unit
xapakrep (Bix —4 110 18), M0 CBIIYNTH IPO HECTIHKICTh PO3BUTKY HEOE3MEUHOTO MapaMeTpa B 9aci. 3azHaueHa METOANKA CTBOPIOE MOKJINBICTD
BUSIBJIITU HECTIHKICTH PO3BUTKY HEOE3MEYHOro MapaMeTpa, 10 Ha IPaKTHUILi 103BOJISIE BUSBISATH MOSIBY 3aropsiib (i3 3a1aHOI0 IOCTOBIPHICTIO)
JUTS IX JIIKBiZIAIl] Ta He OIYIeHHST BUHUKHEHHS TTOXKEXKI.

KiouoBi caoBa: Mipa acumerpii, Mipa ekcriecy, BUGipKOBHI pO3IO/IiJ, Hebe3neuHi mapaMeTpH, Ta30Be CePeOBHUINE, 3aTOPSTHHS.
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BCTAHOBJIEHHA TEIIJIO®ISUYHUX XAPAKTEPUCTUK JEPEBO IIOJIIMEPHOI'O MATEPIAJIY ITPU
TEILJTOU3OJIAIIL TPYBOIIPOBO/IA (c. 63-72)

10. B. Tanko, I. O. Kacsanuyk, P. B. JlixusoBcbkuii, O. 0. Ilanko, B. B. Kosarenko, B. B. Hizknuk, O. 1. Beapatiok, M. B. CyxaneBuy

OnnuM 3 MetoziB 3abe3nedeHns eheKTUBHOCTI 3aCTOCYBaHHs TPYOOIPOBO/IB TPAHCIIOPTYBAHHS TEIUIOHOCITB Mij Yac exciyararii € ix
TEIIOI30ISAIIISA, sTKa TAJIbMYE MPOIECH TeTlIoTepe/iadi Ta He BIUIMBAE Ha eKOJIOTTYHI oKazHuKu. ToMy 00’e€KTOM K0CTiKeHb OYB AepeBo TMoIi-
MEepHUIT MaTepiaJl, 110 BUTOTOBJIEHUIT IJISIXOM TTOJIiMepU3allii TUPCH JePeBUHM Ta CYyXUX CyMilllell CHHTeTUYHUX CMOJI /1S TeIJI0 130JTI0BaHHSL
Tpy6onpoBoiB. JloBeieHo, 1o B Mpoleci TepMiTHOI /il Ha TEIJIO i30JI0BAIBHIIT AP AEPeBO MOJTIMEPHOTO MaTepialy MpoIec TaabMyBaHHI
Teruia 1moJsirae B yrBopenni mop. Ile o6ymoBiieHe TvM, 110 TEIJIONPOBIAHICTh MaTepialy 3alesKUTh BiJl 00'eMHOT Macy, 3MEHIIEHHs KO J1JIst
JIEPEBO MOMIMEPHOTO BUPOOY MPUBOAKTD [0 3HUKEHHS TEILIOMPOBIAHOCTI. Y 3B’A3KY 3 IIUM IIPOBEIEHO MOJIETIOBAHHS IIPOLECY TIE€PeaBaHHs
TeTTa yepes I HAPUIHNN TeTTOi30 I HII map 3 IepeBo MOJIMEePHOT0 MaTepiasy Ta OTPUMaHi 3aJIeKHOCTI, 110 I03BOJISTIOTH O/IEPKYBaTH
3MiHy JMHAMIKN Telljionepe/iadi i BUSHAYUTH TeIIo(i3iyHi BIaCTUBOCTI. 3a eKCIIepUMEHTAIbHUME JIAHUMU 1 OTPUMAHNMU 3aJIe5KHOCTSIMU
BCTaHOBJIEHO, 1110 TEMIIEPATyPONPOBIAHICTb /IEPeBO MOMIMEPHOTO MaTepiay ckjana B Mexkax 2,4+2,9-108 m?/c, rennonposianicts 3paska ne
nepesutaa 0,030 Br/(m-K). Oxpim Toro, Termmoemuicts Bupoby Bianosigae snauennio monaa 1034+1145 k/lx/(kr-K) sanesxHo Big ToBIu-
HH, 10 BiANOBIZIHO Kyacudikye sk TerioizonoBanbHuil Matepiat. IIpu 1iboMy faHi TeI0i30MsiiHIX BIaCTUBOCTEN /IS IHOTIO/IiypeTany
MOKa3yI0Th, TII0 TIPH #0T0 3acTocyBanHi TycTiHoio 100 kr/M° Temmonposigmicts cTamosuts 0,029 Br/(Mm-K), o mpubmmsno criBmagac 3i 3ma-
YEeHHSIM 3aIIPOIIOHOBAHOrO IePeBO HoJiiMepHoro Marepiaty. IlpakTiuna iHHICTD IOJISATAE Y TOMY, 1110 Pe3yJIbTaTU BU3HAUCHHS TeII0130 1}~
HIIX BJIACTHBOCTE! IEPEBO TTOTIMEPHOTO MaTEPIaIy, TAl0Th MOKINBICTD BCTAHOBUTH 00JIACT T4 YMOBH HOT0 3aCTOCYBAHHSL.

KiiouoBi cioBa: Tupca JepeBrHu, B'SKydi CMOJIHI, IEPEBO MOJIMEPHUIT MaTepial, TeIIoi3osiis TpyboIpoBoa, TeIIONPOBIAHICTD.
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