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The object of research is the spent open-pit mines themselves
where the proposed system could be applied. The primary reason
for this studying is the following circumstance: up to the present
time period, in all countries of the world, no methods of HLW
disposal in a storage facility has been identified that is absolutely
safe for any length of time, taking into account the impact of
catastrophic natural emergencies and man-made emergencies. The
research was conducted to address the problem of safely managing
and storing HLW, leveraging the unique characteristics of spent
open-pit mines, such as their large volume and geological stability,
to prevent environmental contamination and ensure long-term
safety. In the article has been justified a novel approach to the
burial of sarcophagus containers with solid HLW in exhausted
mining pits and studied the usabilities of the basalt sarcofagous
container. Robust materials and advanced robotic systems pro-
posed in the article aims to address the challenges associated with
long-term radioactive waste disposal effectively. The robotic sys-
tems transfer the basalt container with HLW, ensuring personnel
safety by minimizing human presence near radioactive materials.
In the article have been established the distribution of temperature
into the multi-layered composite structure of the basalt sarcopha-
gous with HLW from 300 °C into the inner space to 50 °C onto on
the its outer suffer where the thickness of each layers (from inner
to outer radius) was respectively: for lead matrix: from r1=0.1 m
to 72=0.2 m; for clay layer: from 72=0.2 m to 73=0.3 m; for basalt
block: from 73=0.3 m to 74=0.4 m. The findings on temperature
distribution are crucial as they directly affect the performance and
longevity of the basalt containment system.

Keywords: spent open-pit, basalt container, robotic system,
radioactive waste.
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The object of this study is the process of constructing a wa-
terproof underground barrier from local soil using loess loam and
medium-sized sand as an example. The values of waterproofing of
soil cements on different types of soil and the norms of net labor con-
sumption corresponding to them were obtained. The research solves
the task of protecting agricultural lands in the areas of geological
burials of low-level radioactive waste.

Configuration of a mechanized drilling mixing assembly for
installing a waterproof barrier in the field has been proposed. Wa-
terproofness of soil cement on clay and sandy soils was determined
experimentally. The corresponding norms of the net consumption of
time for manufacturing the barrier in these soils have been determined.

Units of the mechanized assembly are repairable, utilize widely
available materials, parts, and mechanisms. As a result of studies on
the labor intensity of the installation of soil cement, a net labor rate
was established, which varies from 35 to 52 min/m? depending on
the type of soil. The corresponding values of waterproofness, which
ranged from W6 to W14, were determined, which substantiates
the possibility of effective functioning of soil-cement underground
barriers. Options for the structural solution for impenetrable barri-
ers have been offered. The values of the obtained net time rates are
explained by the high degree of mechanization of the technological
process and the use of local materials.

A distinctive feature of the results is the emphasis on the data col-
lection on the time consumption of machines and mechanisms, the char-
acteristics of local soils under production conditions, and the use of local
materials. The assembly implies using affordable and repairable units
that can be serviced right in the field. Given this, the manufacturability
of the proposed process was defined, confirmed by time-keeping studies.

The realm of practical application of the reported results are
sites within flat areas with sandy or loess bases. Barrier solutions
are designed exclusively for geological waste storage facilities under
the conditions of a high level of groundwater and the presence of a
waterproof layer at the base.

Keywords: low-level radioactive waste, soil-cement, mechanized
assembly, waterproof engineering barriers, immobilization.
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Brantas River experiences significant pollution due to domestic
and industrial wastes. This condition also causes natural disasters such
as floods. Single use plastics generally made up a large portion of local
wastes. However, previous studies mostly investigated plastic waste pol-
lution and local waste management habits as separate topics. Therefore,
the objects of this study are the plastic wastes in Brantas River, as mi-
croplastic particles, and the identification of its source. The assessments
were based on microplastic counts, macroinvertebrate bioassessment
with SIGNAL-2 index, and the quantitative data of local domestic
waste management at three Stations in Malang City area. Riverine
microplastic pollutant concentrations and its sources were both success-
fully identified and solved. The results showed that the highest riverine
microplastic particles were found in Station 3. This station only had
four macroinvertebrate taxa with a SIGNAL-2 score of 4.42, indicating
severe degradation. Quantitative data showed that 80 % of Station 3

residents threw plastic wastes directly to Brantas River. The low mac-
roinvertebrate counts possibly caused by ingestion of microplastic from
households and small-scale enterprises which heavily utilized single use
plastics to trade their goods. The first distinctive feature of this study
is the comparability of the microplastic, and macroinvertebrate counts
with the river degradation status. Secondly, the quantitative data can
serve as complementary evidence. Practically, the obtained results can
be developed into an integrated plastic waste management plan for the
residents surrounding the rivers, particularly in developing countries
with similar socio-cultural conditions as elaborated in this study, to
maintain the ecosystem quality.

Keywords: riverine microplastic, macroinvertebrate SIGNAL-2
index, waste management, domestic plastic waste, small-scale industry
waste.
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The object of this study is the processes of shielding electro-

magnetic radiation by building and facing materials. The research is
aimed at solving the problem of ensuring the electromagnetic safety
of people by improving the composition and structures of building
and facing materials.

Means for improving the electromagnetic safety of people under

industrial and domestic conditions using non-homogeneous building
materials have been determined. The shielding properties of reinforced
concrete structures were studied. A methodology for increasing their
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efficiency depending on the amplitude-frequency characteristics of the
radiation that needs shielding has been devised. The efficiency of elec-
tromagnetic radiation shielding by heterogeneous dielectric building
materials based on cement concrete and basalt fibers was determined.
It was established that shielding through the refraction of electromag-
netic waves on inhomogeneities does not give an acceptable effect. The
expediency of covering basalt fibers with a conductive substance to
increase the protective properties of materials was substantiated. The
protective properties of flat facing material with carbonyl iron content
were studied. It has been shown that the properties of materials can be
effectively controlled by adjusting the filler. The material’s transmis-
sion coefficient of ultra-high frequency electromagnetic radiation does
not exceed 0.40, and the reflection coefficient — 0.25 with a filler con-
tent in the base of 14—15 % by volume. This makes it possible to simul-
taneously ensure the electromagnetic safety of people and the stable
functioning of wireless communication devices. The advantage of the
material is the low coefficients of reflection of electromagnetic waves,
which does not lead to deterioration of the electromagnetic situation
in other areas where people stay. It has been established that the addi-
tion of boron nitride to the facing material significantly increases the
thermal insulation characteristics of the coating and contributes to the
solution of energy saving problems. Adding a layer containing boron
nitride to the material provides thermal conductivity coefficients
0f 0.030-0.031 W/m-K, which is better than known analogs.
Keywords: population protection, electromagnetic safety, elec-
tromagnetic radiation, building material, shielding efficiency.
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The object of this study is the process of liquid combustion
in spillage, and the subject is the temperature distribution along
the wall of a vertical steel tank when it is heated under the ther-
mal influence of fire and cooled by water. A system of equations
describing the water cooling of the wall of a vertical steel tank
under the conditions of the thermal effect of a fire spilling a flam-
mable liquid has been constructed. The system consists of a heat
balance equation for the tank wall, a heat balance equation for the
water film flowing over the wall, and a mass balance equation for
the water film. The equations take into account the radiative heat
exchange with the flame, the environment, the internal space of the
tank, as well as the convective heat exchange with the surrounding
air, the vapor-air mixture, and the liquid inside the tank, as well
as between the water film and the wall. The joint solution to the
system of equations makes it possible to determine the temperature
distribution along the tank wall and the water film at an arbitrary
time point, as well as to determine the thickness and flow rate of the
water film at a certain point.

The finite difference method was used to solve the system of
heat and mass balance equations. It is shown that the insufficient
intensity of water supply for cooling leads to boiling of water from
the film, as a result of which the wall temperature in such areas can
reach 300 °C. A delay in the supply of water, even with sufficient in-
tensity, could lead to the establishment of a film-like mode of boiling.
In such a situation, the water film is thrown away from the wall, as
a result of which the part of the wall below the film boiling zone re-
mains without cooling. The practical significance of the built model
is the possibility of determining the necessary intensity of water
supply for cooling the tank and the limit time for the start of cooling.

Keywords: flammable liquid spill, spill fire, tank heating, heat flow.
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An issue related to using inorganic salts for fire protection of
wood is to ensure their flame-inhibiting ability and compatibility with
wood and application technology. That is why the object of research
was to establish the effectiveness of inhibitory properties of mixtures
of inorganic salts during interaction with the flame and enabling in-
terplay with wood. A synergistic increase in the inhibitory capacity
of mixtures of aqueous solutions of salts of diammonium phosphate
and ammonium sulfate at a ratio of 2:1, and for a mixture based on
orthophosphoric acid, urea, and oxyethylidenediphosphonic acid in
the concentration range of 20—25 % by mass, has been proven. During
the interaction of the specified mixtures with the wood surface, it was
found that after application to the wood surface, the dispersed compo-
nent of the free energy of the wood surface decreased to zero; instead,
the polar component increased 13 times, which indicates a change in
the wood surface. During the tests of wood samples on the effect of the
burner flame, it was found that the untreated sample ignited on sec-
ond 53, and the flame spread throughout the sample for 102 s. On the
other hand, the samples treated with a mixture of an aqueous solution
of phosphate and ammonium sulfate, as well as a mixture of aqueous
solutions based on orthophosphoric acid and urea and oxyethylidene-
diphosphonic acid, did not catch fire, the flame did not spread over the
surface, and the flammability index was 0. The practical significance is
that the results were taken into account when designing flame retar-
dant compositions for wood. Thus, there are reasons to assert the pos-
sibility of targeted regulation of wood protection processes through
the use of mixtures of inorganic salts capable of forming a protective
layer on the surface of the material that inhibits the burning of wood.

Keywords: phosphorous-ammonium salts, protective agents,
growth in wood mass, wood surface treatment, free energy of wood
surface.
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OBIPYHTYBAHHS IHHOBAIIIMHOI CUCTEMH IIOBHOTO 3AXOPOHEHHS TBEP/JIUX
BUCOKOAKTHBHHUX PANIOAKTUBHUX BIZIXOAIB (BAB) ¥ BIAIIPAIIbOBAHUX KAP’EPAX (c. 6-28)

Aidarkhan Kaimov, Talgat Kaiym, Suleimen Kaimov, Abylay Kaimov, Nazym Kanagatova

OG6’eKTOM OCIIKEeH ST € caMi BiZpaliboBani kap'epu, e Moske OyTH 3acTOCOBaHa 3arporoHoBana cucreMa. OCHOBHOIO EPELYMOBOIO I[bOT0
JOCJT/KEHHsI € HacTyIHa 0OCTaBUHA: 10 TENEPIITHBOTO Yacy B YCiX KpaiHaX CBITY He BUsIBJIEHO criocobiB 3axoporerts BAB y cxoswiii, abcomior-
HO Ge3IeYHNX MPOTSATOM GY/Ib-SIKOTO Yacy, BPaXOBYIOUH BIUIHB HA[3BUYAHIX CUTYAIIiil TPUPOIHOTO Ta TEXHOTEHHOTO XapakTepy. JocmikeHHs
6yJI0 IPOBEIEHO 3 METOIO BUPIIIeHHsI TpobaeMu Oe3MedHoro yrpasiintsa ta 36epiranis BAB, BUKOPHCTOBYIOUM YHIKaIbHI XapaKTePUCTHKU
BiZlIIpaIIbOBaHUX Kap'€piB, Taki sk iX BeJMKUI 06'eM i reosioriuna cTabiIbHICTh, AJIst 3armobiranHs 3a0pyAHEHHIO HABKOJUIIHBOTO CEPENOBHIIA Ta
3abe3neyerts JOBroCTPOKOBOI Oe3eku. Y cTaTTi 0OrpyHTOBaHO HOBMIH THAXI/ 10 3aXOPOHEHHsI KOHTelHepiB-capkodaris i3 TBepaumu BAB y
BipaIibOBaHUX BUPOOKAX Ta JOCTIKEHO MOKIMBOCTI BUKOPUCTaHHsI 6a3aIibToBOr0 KoHTelHepa-capkodara. Haziiini MaTepiain Ta BIockoHa-
JieHi pobGOTH30BaHi CHCTEMH, 3alTPONOHOBAHI B CTAaTTi, CIPAMOBaHi Ha e(heKTUBHE BUPIIEHHs MPOOJIeM, OB sI3aHKX 13 JOBrOTPUBAIMM 3aX0PO-
HEHHsIM PalioakTHBHKX BiZX0/iB. PoGoTH30BaHI crcTeMu TlepeMintyioTh GasaisroBuil konteiinep 3 BAB, sabesmedyioun Gesrneky mepcoHaly 3a
paxyHOK MiHimizatlil mepeGyBaHHst IOAMHU MOOIN3Y PaJioaKTUBHAX MaTepiaiiB. Y cTaTTi BCTAaHOBJIEHO PO3IIOILJ TEMIIEpaTypH B GaraTomapoBii
KOMITO3MITIHHIN cTpyKTYpi Gazaisrosoro capkodara 3 BAB i 300 °C y sy Tpinmmiii mpoctip 110 50 °C Ha 0ro 30BHIIIHIO TOBEPXHIO, JIe TOBIIHHA
KOKHOTO Imapy (Bil BHYTPIIIHBOIO 10 30BHINIHBOTO pajiiyca) GyJI0 BiANOBIAHO: AJist cBUHIIEBOI MaTpwiL: B 71=0,1 M 10 72=0,2 m; 1uis1 1iapy -
nu: Bix 72=0,2 M 110 73=0,3 M; 115t GazasisroBoro 6J10Ky: Bix 73=0,3 M 110 74=0,4 M. BUCHOBKH 1110710 PO3IO/LIY TEMIIEpaTypy MAIOTh BUPIIIAJIbHE
3HAYEHHST, OCKIJIbKH BOHI 6€3MMOCePeIHBO BIUTHBAIOTH Ha TIPOAYKTUBHICTH i IOBTOBIUHICT CUCTEMI 6a3aIbTOBOI 0G0TOHKIL.

KiiouoBi caioBa: BinpaiboBaiuii kap'ep, 6azanbroBuil KOHTelHep, poOOTH30BaHA CHCTEMA, PaiOaKTUBHI BiJIXO/IH.
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MEXAHI3OBAHUI KOMILIJIEKC 1JI51 BJIAIITYBAHHS TIPYHTOIIEMEHTHUX BAP’€EPIB [IJ151 3BAXUCTY
CLlVIbCbKROTOCIIOAAPCBKHUX 3EMEJIb BI/l HU3bKOAKTHBHUX BIAXOAIB IIIJL YAC ITABOAKRY (c. 29-36)

O. B. Ilerpam, B. M. 3onenxko, P. B. Ilerpam, H. M. Ilonosuy, I. I. Poxko, K. B. lanoBa, B. B. Mammesa, O. 0. HikiTuenko,
M. O. Mopos, O. 1. boratoB

O06’€KTOM JOCITIIKEHHS € TIPOIIEC 3BEIEHHS BOTOHETPOHNKHOTO TTi[36MHOTO Gap’e€py 3 MiCIIEBOTO IPYHTY Ha IPUKJIAI JJECOBOTO CYTITHHKY Ta
MCKY cepeHboi KpymHocTi. OTpuMani 3HaueHHsT BOJOHETTPOHIKHOCTI TPYHTOIIEMEHTIB Ha PI3HUX THUIAX TPYHTY Ta BiAMOBIAHI IM HOPMU YUCTOI
BUTpary mpaiti. JocTiUKeH S BUPINTYIOTh TPOGIEMY 3aXUCTY CiTbCHKOTOCTIONAPCHKUX 3eMeb B PAlOHAX TeOJIOTTYHIX 3aXOPOHEHD HIU3bKOAK-
TUBHUX Pa/IiOAKTUBHIX BiZIXO/IiB.

3anmponoHoBaHO KOMIUIEKTAIIII0 MEXaHi30BAHOTO 6YPO3MIIITYBATBHOTO KOMILIEKCY JIJIs BIAIITYBAHHST BOTOHETPOHUKHOTO Gap’epy y TOIbo-
BUX YMOBaX. EXcIiepUMeHTAIbHO BUBHAYEHO BOJOHEIIPOHUKHICTD TPYHTOLEMEHTY Ha IIMHICTOMY Ta HilllaHoMy ITpyHTaX. Busnaueno Bianosiami
HOPMI YKCTOI BUTPATH Yacy Ha BUTOTOBJIEHHS 6ap’epy B IUX IPyTax.

Arperati MeXaHi30BaHOTO KOMILIEKCY € PEMOHTONPUIATHUMH, BUKOPUCTOBYIOTD IIMPOKO JOCTYIIHI MaTepiaiy, JeTasi tTa MexamismMu. B pe-
3YJIBTATI OC/PKEHb TPYIOMICTKOCTI BJAAIITYBAHHS IPYHTOIEMEHTY BCTAHOBJIEHO YUCTY HOPMY TPYZOBUTPATH, sIKA 3MIHIOE 3HAYEHHS Bift 35 /10
52 xB/M° B 3aJI€KHOCTI Biff THTTY TPyHTY. BU3HAYeHi BiATIOBHI 3HAUEHIHA BOZOHETPOHIKHOCTI, KOTPi kI Bix W6 1o W14, unM o6rpyHTOBY-
€ThCsI MOJKJINBICTD e(heKTUBHOTO (DYHKILIOHYBaHHSI IPYHTOIEMEHTHHX Mi3eMHKX Gap’epiB. 3apornoHoBaHi BapiaHTH KOHCTPYKTUBHOTO PillIEHHS
HEMPOHUKHUX 6ap’epiB. 3HAUEHHS OTPUMAHUX HOPM YHCTOTO YacCy MOSICHIOETHCST BICOKUM CTYTIEHEM MeXaHi3allii TEXHOIOTIYHOTO MPOIecy Ta
BUKOPHUCTAHHSIM MiCIIEBUX MaTepiasiB.

Ocob6JIMBICTIO OTPUMAHNX PE3YJIBTATIB € aKIeHT Ha 300pi JaHUX BUTPATH 4acy poOOTH MaIlWH i MeXaHi3MiB, XapaKTePUCTHK MiCIEBHX
IPYHTIB Y BUPOOGHUYIX YMOBAX Ta BUKOPHICTaHHI MicIleBuX Matepiamis. Komrieke mepenbayae BUKOPUCTAHHS JOCTYITHIX Ta PEMOHTOTIPUIATHIX
arperaris, KOTpi MOKHa 0OCTyTOBYBATH MPSIMO Y TOJI. 3aBIISIKU [IbOMY JOCSTHYTO TEXHOJIOTTYHOCTI 3aIPOIIOHOBAHOTO TIPOIIECY, IO MATBEPIIKY-
T0Th XPOHOMETPAXKHI TOCTIPKEHHS.

Cdepolo MPakTHIHOTO 3aCTOCYBAHHST HABEIEHNX PE3YJIBTATiB € MAWIAHYNKHA B MeXKaX PIBHUHHHUX TEPUTODIN 3 MIIMAHUMU YU JIECOBUMI
ocHoBaMu. Pimrenns 6ap’epiB nepeabaderi BUKIIOYHO JIs TeOJOTIYHIX CXOBUII BIIXO/IB 32 YMOB BHCOKOTO PiBHSI IPYHTOBHUX BOJ[ Ta HasABHOCTI
BOJIOTPUBKOTO 1I1aPy B OCHOBI.

Kmo4oBi cioBa: HU3bKOAKTHBHI PalioaKTUBHI BiZIXO/M, IPYHTOIEMEHT, MEXaHI30BaHMH KOMILIEKC, BOAOHEIPOHUKHI iHKeHepHi Gap’epH,
iMMoGiizaris.
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BU3HAYEHHA PO3INOAIJIEHHA TA IGKEPEJ PIYMKOBOI'O 3ABPYIHEHH IINTACTUKOBHUMU
BIAXOJAMMU: ITIPUKJIAL PITYKU BPAHTAC YV MICTI MAJIAHT (c. 37-44)

Wresti L. Anggayasti, Sri Sudaryanti, Maya Pertiwi, R.S. Fitriah Nurjannah, Tsamara Yona Sheviyandini, Jaka Suryatama,
Renung Rubiyatadji, Maharani Pertiwi Koentjoro, Andi Kurniawan

Piuka Bpanrac 3aszmae sHauHoro 3abpyaHeHHs yepe3 moOyToBi Ta poMucaoBi Biaxoau. 1leil ctaH TakokK BUKIMKAE CTUXINHHI JIMXa, Taki
stk moBeri. OMHOPA3oBHUil MJIACTUK, AK MPABUJIO, CTAHOBUB 3HAYHY YaCTHHY MicleBUX BiaxoaiB. OaHak morepeaHi JoCaiKeHHs 3/1e6iib-



IIOTO IOCTIKYBaIIH 3a0PY/AHEHHS TJTACTHKOBUMH BiZIXOIAMIT Ta MiCIIeBi 3BIYKU TIOBOJUKEHHS 3 BIIXOIAMH SIK OKPeMi TeMi. TAKIM YHHOM,
00’eKTaMu 11bOTO JOCIUKEHHS € MIACTUKOBI Bifixoau B piuli BpanTac, ik MiKpOYaCTHHKY IIACTHKY, Ta ixeHTHdiKamis X mpkepena. QMK
6aszyBaJMCs Ha MiAPaXyHKy MiKpOILIacTHKY, 6ioominii Makpobesxpeberrux 3 ingekcom SIGNAL-2 i KibKiCHUX aHUX MiCIIEBOTO TTIOBOJIFKEH-
Hs1 3 MOOYTOBMMHU BiIXOZIaMU Ha TPHOX CTAHIIAX y paiioni micta Masanr. PiukoBi KoHIeHTpallil MiKpOIIACTUKOBHUX 3a0PYAHIOIOUNX PEYOBHH
Ta iX /pKepesia Oyim yeminHo ixentudikoBani Ta po3kputi. PesysraTit mokasasiu, o Haiibiabiie piukoBUX YaCTUHOK MIiKPOTIJIACTUKY OYyJI0
3Haiineno Ha cranii 3. Ils crammis Masa e YoTUpH TakcoHn MakpoGesxpeberanx 3 6amom SIGNAL-2 4,42, o Bkasye Ha cepilosHy jie-
rpazartiio. Kinbkicui rani nokazasy, mo 80 % MeIKaHIliB CTaHIll 3 BUKUIAIN [TACTHKOBE CMITTSI IPsIMO B piuky Bpantac. Husbka KinbKicTh
Makpo6e3xpebeTHUX, IMOBIPHO, CIPUYNHEHA CITOKHBAHHSIM MIKPOIUIACTHKY OMOTOCIIOIAPCTBAMMU Ta MAJMMH TTiIMTPUEMCTBAMH, SIKi aKTHB-
HO BUKOPUCTOBYIOTH OTHOPA30BWIl TIACTHK JIJISI TOPTiBJIi CBOIME ToBapaMmu. Ilepinoio BiMiHHOIO PHCOIO ITHOTO JOCTIPKEHHS € TIOPiBHIHHS
KLJIBKOCTI MIKPOIIACTUKY Ta MakpoGe3xpebeTHHX i3 ctaHoM erpaiartii piuku. ITo-apyre, KiJbKicHI faHi MOXKYTDb CIYTyBaTH HOJaTKOBUMU
nokazamit. Ha mpakTuiti oTprMaHi pe3yJIbraTi MOXKYTh OYTH 3aCTOCOBAHI B iHTETPOBAHOMY IUTaH| YIIPABIIHHS IACTHKOBUMHY BiZXOIAMI [JIST
MEIITKAHIIIB, [0 OTOYYIOTH PiuKH, 0COOIMBO B KpaiHaX, 0 PO3BUBAIOTHCS, 3 TOMIGHUMHU COMIATbHO-KYIBTYPHUMI YMOBAMH, SIK OMHCAHO B
IIbOMY JIOCJTi/KEHHi, IJIsT MiATPUMKH SIKOCTi €KOCUCTEMHU.

KiouoBi cioBa: piukoBuil MikporiacTuk, Mmakpodesxpeberni ingexe SIGNAL-2, noBokeHHs 3 BiaxogaMu, NoOYTOBI TJIaCTUKOBI Bijl-
XOJIH, Bi/IXO/II MAJIOTO BUPOOHUIITBA.
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3ACTOCYBAHHSA HEOAHOPIIHUX bY AIBEJIbHUX MATEPIAJIIB JIJIAA 3AXHUCTY HACEJIEHHA BI/]
EJJEKTPOMATHITHHUX BUIIPOMIHIOBAHD (c. 45-52)

H. B. Bypaeiina, JI. O. Jlesuenko, I. B. Kopay6a, C. M. Mamancokuii, 4. 1. Bipyk, M. O. [Tosranoscekwii, C. B. 303y,
A. B. Kmimuyxk, K. /1. Hikonaes, /1. b. Ocagunit

OO6’€KTOM [IOCTIKEHHST € TPOIECH eKPAHYBAHHS €JIEKTPOMArHITHIX BUTIPOMIHIOBaHb OY/IiBETbHUME Ta OOIUITIOBATBHUMI MATEPiaTaMIL.
JlocmiKeH s CIIpsIMOBaHe Ha BUPITIEHHST TPobJieMu 3a6e3MeueHHsI eJIeKTPOMATHITHOI Ge3IeKH HaCeTeHHS 32 PAXyHOK BIOCKOHAJIEHHST CKJla-
Iy Ta KOHCTPYKILiii OyiBeIbHUX Ta 0OJHMIIOBATLHIX MaTepiasis.

BusHaueHo 3aco6¥ MiIBUIIEHHST €IEKTPOMATHITHOI Ge3MeKN HACETeHHsT Y BUPOOHIYNX Ta TTOOGYTOBMX YMOBaxX 3 BUKOPICTAHHSIM HEOIHO-
pinnux GyaiBebHUX MaTepiasiB. JLociiKeHo eKpanyioui BJIacTHBOCTI 3a1i300eTOHHUX KOHCTPYKINN. Hajmarno MeToauky migBuienns ix edex-
THBHOCTI Y 3aJIEKHOCTI Bill aMIUTITYIHO-YaCTOTHUX XapaKTEPUCTUK BUIIPOMIHIOBAHHSI, sike TOTPebye eKpaHyBaHHs. BisHaueHo ebeKTUBHICTD
eKpaHyBaHHsI eJIEKTPOMATHITHIX BUTIPOMIiHIOBAHD HEOIHOPIIHUMH TieJeKTPIYHIMYU Gy/IiBETbHIME MaTepialaMil Ha OCHOBI IIeMEHTOGETOHY Ta
6a3aJTBTOBIX BOJIOKOH. BCTaHOBIIEHO, 1110 €KpaHyBaHHsI 32 PAXYHOK 3AJIOMJIEHHS €JIEKTPOMATHITHIX XBIJTb HA HEO[HOPITHOCTSIX He /IA€ MPIIHHST-
Horo ederry. OBIpyHTOBAHO AOIIJIBHICTb TTOKPUTTS 6a3aIbTOBUX BOJOKOH MPOBIAHOIO CyOCTAHINEO IS MIABUIIEHHS 3aXUCHUX BJIACTHBOCTEH
MarepiasiB. J[oCH/PKEHO 3aXUCHI BIACTHBOCTI TIACKOTO 0OJMITIOBAIBHOTO MaTepialy 3 BMiCTOM KapOoHiIbHOro 3amiza. [lokasaHo, 1o peryJo-
BaHHSAM HAIOBHIOBAYA MOKHA e(heKTHBHO KEPYBATU BIACTUBOCTSIMU MaTepiaiiB. KoedirienT mpomyckanis eeKTpOMAariHiTHIX BUTTPOMiHIOBAHb
VJIBTPABICOKUX YacTOT Martepiasom He mepesuiiye 0,40, a koedimient Binéuttst — 0,25 mpu BMicTi HamoBHIOBaYa B 0CHOBI 14—15 % 3a 06’eMoM.
Ile Hazae MOKJIMBICTD 3AIHCHIOBATY OJHOYACHE 3a0e3MEYEHHs eJIEKTPOMArHiTHOT Ge3IeKy Jofeil Ta cTabiibHOro (yHKIIOHYBaHHSA 3acO0iB
6e371poToBOrO 3B'513KY. [lepeBaroto Marepiany € HU3bKI KoeillieHTH BIAOMTTS eJIEKTPOMArHITHUX XBUJIb, IO HE MPU3BOAMUTH 0 MOTIPIIEHHS
€JIeKTPOMArHITHOI 0GCTAHOBKY Y IHIINMX 30HaX HepeOyBaHHs Jo/eil. BeraHosieHo, 1o goaBants HiTpuay 60py B 0OIMIIOBAILHUI MaTepian
3HAYHO ITIBUIILYE TEPMOI30JIAIIIHI XapaKTePUCTUKH TIOKPUTTS i CIIPHsIE BUPILIEHHIO 3a/1a4 eHeprozoepeskents. JlogaBanns 10 MaTepiaiy mapy
i3 BMicTOM HiTpuAy 6opy 3abesneuye koedirientu Temonposianocti 0,030-0,031 Br/m-K, mio kpaiie BiioMux aHasoris.

KiouoBi ciioBa: 3axuct HaceJeHHs, eJleKTPOMartiTHa Oesleka, eJIeKTpOMarHiTHe BUIIPOMiHIOBaHHsI, OyAiBeJbHIIT MaTepial, ehexTus-
HICTbh eKpaHyBaHHSI.
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PO3POBKA MOJIEJII OXOJIOIKEHHSI BOJIOIO PE3EPBYAPA 3 HA®TOIIPOJIYKTOM B YMOBAX
HIOKEKI (c. 53-61)

0. €. Bacmanos, B. B. Oumiiinuk, K. A. Adanacenxo, O. M. I'puropenxko, 1. 0. Karpuenko

OG6’e€KTOM JIOCIIIZKEHHS € TIPOIEC TOPIHHS PIIMHU B PO3JIMBI, @ TIPEAMETOM JOC/IIIZKEHHS — PO3TOLI TEMIIEPATYPH MO CTIHI BEPTHKAIb-
HOTO CTaJIeBOTO pe3epByapa MpH fOro HarpiBi Il TEIJIOBMM BILIMBOM MOKEXKi 1 0X0JI0/sKeHHI BogoI0. [106yI0BaHO crcTeMy PiBHSHD, IO
OIUCYE OXOJIO/KEHHS BOJIOIO CTIHKHM BEPTUKAIBLHOTO CTAJIEBOTO Pe3epByapa B yMOBAX TEIJIOBOTO BILIMBY MOKEKi PO3JIMBY IOPIOYO] PiMHN.
CricTeMa CRIAAETHCS 3 PIBHIHHS TEIIOBOTO GANAHCY /TSI CTIHKU pe3epByapa, PiBHIHHS TEIIOBOTO GANAHCY /ISt BOAHOI ITiBKH, TIIO CTIKaE
0 CTiHI, | PIBHAHHS GaJaHCy MAcH /ISl BOAHOI TUIBKYW. PiBHSIHHS BPaXOBYIOTh IIPOMEHEBHIA TEIIOOOMIH 3 MOJIyM sIM, HABKOJIMIIHIM cepe/-
OBHINEM, BHYTPIIITHIM TIPOCTOPOM pe3epByapa, a TaKOK KOHBEKI[HHMIT TeJI00OMIH 3 HABKOJIMIIHIM MOBITPSIM, TIAPOHOBITPSIHOIO CYMITIIITIO
i PiIMHOIO BCepeiiMHi pPe3epByapa, a TAKOK MisK BOIHOIO IITIBKOIO i cTimkoo. CymicHe po3B’sI3aHHsI CUCTEMU PiBHSAHD [[03BOJISIE BUBHAYNTU
PO3TIO/IiJI TEMTIEPATyPH TI0 CTIHIl pe3epByapa i BOAHI MJIiBIli B IOBITBHITII MOMEHT Yacy, a TAKOK BUSHAYUTH TOBIIITHY i MBU/KICTH CTIKAHHS
BOJZIHOI TUTIBKH Y TIEBHIH TOYTII.

JInist PO3B'sI3aHHST CUCTEMU PIBHSIHB TETLIIOBOTO i MACOBOTO GasaHcy GYJI0 3aCTOCOBAHO METOJ CKiHUeHUX pisHMIh. [lokasaHo, 1m0 Hemo-
CTaTHS iIHTEHCUBHICTD T10/1a4i BOJIM HA OXOJIOJPKEHHS IPU3BOIUTD 10 BUKUIIAHHS BOJM i3 TIJIIBKH, BHACJII/IOK YOTO TeMIlepaTypa CTiHKH Ha Ta-
KuX Ainsakax Moske pocsratu 300 °C. 3aTpuMKa 3 ojiavyeio BOJM, HaBiTh TIPU IOCTaTHii iHTEHCUBHOCTI, 37[aTHA TIPU3BECTH /10 BCTAHOBIEHHS
MUTIBKOBOTO PEKUMY KUITiHHsL. B Takiii curyarii BinOyBaeThest BIAKUAQHHSA BOAHOI TJIIBKY Bi/l CTIHKH, BHACIIZIOK YOI0 YaCTHHA CTIHKH HUKYE
30HHU TITIBKOBOTO KUIHHS 3aJIHIAETHCST 6e3 0X00/KeH . [[pakTiyHa 3HAYYTIICT TOGYI0BAHOT MOJIENT] TTOJISATAE B MOKIMBOCTI BU3HAYEHHS
HeoO6XiTHOI IHTEHCUBHOCTI TO/Ia4ui BOM Ha OXOJIOPKEHHS Pe3epByapa i TPaHIMYHOTO Yacy MOYaTKy OXOJIOIKEHHS.

KmouoBi c0Ba: po3/iB ropiovoi piinHu, Moke)ka PO3INBY, HarpiB pe3epByapa, TEMIOBUI TTOTiK.
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BCTAHOBJIEHHS 3AKOHOMIPHOCTE BOTHE3AXUCTY TEPEBUHU ITIPOCOYYBAJIbHUMHA
KOMIIO3NIISAAMHA 3 HEOPTAHIYHUX COJIEMU (c. 62-70)

10. B. Ilanko, O. I0. IIanko, C. B. JKaproscekuii, P. B. JlixupoBcbknii, M. B. KpaBuenko, H. II. JIsurina, 0. B. bepe3oBchkuii,
K. O. Kagepun, 0. O. Capanin

[Ipobiema 3acTocyBaHHs HEOPraHIYHUX COJIEH JJIsl BOTHE3aXMCTY JEPeBUHU TMoJsArac y 3abesnedeHi ix iHribyBaabHOI 34aTHOCTI
moJyM’st i CyMICHOCTI 3 ZIEPEBUHOIO Ta TEXHOJIOTIEI0 HaHeceHHs. ToMy 06’€KTOM A0CTiKeHb Y10 BCTAaHOBJIEHO eeKTHBHOCTI iHTiOy-
BaJbHUX BJACTUBOCTEIl cyMimiell HeopraHiyHuX coJiell mig yac B3aeMojii 3 moayM’siM Ta 3abe3ledeH s B3a€MO3B 3Ky 3 JePEeBUHOIO.
JloBeieHo cuHepriyie miABUIIEH S iHTI0YBaJbHOT 3/IaTHOCTI cyMileil BOAHUX PO3YMHIB coJieil aiamoniiidocdara Ta cyabbaTy aMOHIIO
npu criBBigHomen i 2:1, Ta 1uist cyMinni Ha ocHOBI opTodochopHOT Kuca0TH, KapbaMiay Ta okcieTuaizeHandochoHOBOI KUCIOTH B Jia-
na3oni Koutentpaiii 20—-25 % mac. [Ipu B3aemo/iii 3a3HaueHnX cyMilieil 3 MOBEPXHEIO J[ePEBUHU BCTAHOBJIEHO, MO TICJsI HAHECEHHS HA
MMOBEPXHIO JIEPEBUHHU JIMCIIEPCHA CKJIaZoBa BiTbHOI eHeprii MoBepXHi JepeBUHN 3HU3UJIACH 10 HYyJIsl, HATOMICTDb MOJISIPHA TTi/[BUIUIACH
y 13 pasiB, 1o 3acBiguye npo aminy nosepxui gepesunu. I1ig gac BUnpoOyBanb 3pasKiB AepeBUHI Ha Ai10 MOJyM s aJbHUKa 6YJI0 BCTa-
HOBJIEHO, 110 HeoOPOOIeH 3pa3oK 3allHABCS Ha 53 ¢, MOJYM’sl MOMIKUPHUIOCS 0 BChboMY 3pa3Ky npotsrom 102 ¢. HaromicTh 3pasku,
06po6IIeHi CyMINIIIoO BOAHOTO po3unny docdaTy Ta cyabdary aMOHi0, a TAKOK CYMINIIIO BOAHUX PO3YNHIB Ha 0CHOBI oprodochopHoi
KUCJIOTH 1 kKapbamiay Ta okcieTniizenandochoHoBOI KUCIOTH, He 3aTOPiIncst, HOMUPEHHS MOJYM'sl TIOBEpXHelo He BixbyJiocs, iHaeke
ropiovocti ckiaB 0. [IpakTiyHe 3HAUEHHS MOJSITAE B TOMY, [0 OTPUMAaHi pe3yabraTu 6yJI0 BPAXOBAHO T Yac po3poOIeHHsT BOTHe3a-
XMCHUX KOMIO3UILI#T /711 iepeBUHI. TaKuM YMHOM, € Hi/ICTaBU CTBEPAKYBATH TIPO MOXKJIUBICTD CIPIMOBAHOTO PEryJIIOBAHHS IPOIECiB
3aXMCTY J€PEBUHU IIJISIXOM 3ACTOCYBAHHS CyMillleil HeOpraniuyHux coJsieil, 3[aTHUX YTBOPIOBATH HA MOBEPXHI MaTepiay 3aXUCHUI map,
SIKUH TAJIbBMYE TOPiHHS IePEBUHI.

Kiouosi ciioBa: docdopro-aMoHiiiHi co, 3aXicHi 32001, TPUPICT MACcK JepeBUHHU, 0OPOOJIEHHS TIOBEPXHI IEPEBUHH, BiIbHA eHeprist
MOBEPXHi JIepEBIHU.



