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Motorcycle exhaust emissions (EE) that do not meet regulatory
standards present a significant environmental and public health is-
sue, particularly given the rising number of motorcycles in densely
populated areas. These emissions release pollutants such as carbon
monoxide (CO), hydrocarbons (HC), and nitrogen oxides (NOx),
which contribute to poor air quality and have adverse effects on
human health. Traditional emission testing methods using gas ana-
lyzers, while commonly used, face limitations such as sensitivity to
environmental fluctuations, the necessity for frequent recalibration,
and an intensive testing process requiring specialized expertise. This
study addresses these issues by developing an innovative method for
emission detection using Convolutional Neural Networks (CNN)
applied to thermal images of motorcycle exhausts. The research
method involves five key stages: data acquisition, dataset forma-
tion, CNN model design and training, model testing, and validation.
Thermal images were gathered from 27 motorcycles, representing
various brands and engine configurations common in Indonesia, and
each image set included 100 samples for both emission-compliant
and non-compliant categories. By analyzing thermal patterns, the
CNN model was trained to accurately detect combustion patterns
indicative of emission status based on the lambda value. This ap-
proach enables the model to generalize across different motorcycle
models, offering practical adaptability for widespread implementa-
tion. The results demonstrate that the CNN model delivers high pre-
dictive accuracy, precision, recall, and F1-score, making it a robust
tool for assessing motorcycle emission compliance. This CNN-based
approach provides a practical solution for real-time, large-scale emis-
sion monitoring and regulatory enforcement, reducing dependency
on conventional methods. Its scalability and adaptability position it
as a valuable advancement in emission monitoring technology, with
significant potential for supporting environmental standards and
improving air quality management.

Keywords: exhaust emissions, CNN, thermal imagery, motor-
cycle emissions, air quality, regulatory standards, lambda value.
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Energy, especially from fossil fuels, is essential for everyday life,
while plastic waste is an increasing environmental threat. Plastic
waste disposal methods such as landfilling and burning cause pollu-
tion. Therefore, a process is needed that converts plastic waste into
fuel. The object of the study is the engine performance. The problem to
be solved is the relationship between the use of a mixture of fossil fuels
and pyrolysis fuel on the performance of internal combustion engines.

This research uses a systematic data collection process to obtain
accurate and reliable results. The necessary equipment, including a
dynamometer and gas analyzer, was prepared, and the engine was
warmed up to a stable operating temperature of 80 °C. The motorbike
is then positioned on the dynamometer with the rear tires aligned and
the front tires secured to prevent movement. Data collection was car-
ried out at engine speeds of 2000, 3000, 4000, 5000, and 6000 rpm, us-
ing three fuel mixtures: 10 % plastic pyrolysis fuel with 90 % RON 90,
20 % plastic pyrolysis fuel with 80 % 90 RON, and 30 % plastic pyroly-
sis fuel with 70 % RON 90. Each test was repeated three times, with
the output power measured using a dynamometer and exhaust emis-
sions (CO and HC levels) recorded using a gas analyzer. The test re-
sults show that the optimal fuel mixture to produce maximum engine
power is a PE-RON 90 mixture with a ratio of 20:80, providing the
best performance at medium to high engine speeds (3000—6000 rpm)
with low CO emissions. The highest power output (1.05) occurs
at 4000 rpm, while the PE-RON 90 30:70 alloy produces the best
power performance at 6000 rpm (0.78 % CO). Additionally, the py-
rolysis fuel blend significantly reduces CO and HC emissions, with the
PE-RON 90 30:70 blend showing the lowest CO (0.78 % at 6000 rpm)
and consistently reducing HC emissions across the rpm range.

Keywords: plastic waste, pyrolysis, fuel mixture, power, exhaust
gas, types of plastic.
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The disinfection of air in premises, especially in the presence of
people, is an important element of the system for the prevention of
infectious diseases. A promising solution for this is to fill the premises
with an antimicrobial chemical agent that would quickly neutralize
pathogens directly at the moment they enter the air. It is advisable to
use hypochlorous acid HOCI as such an agent. But traditional meth-
ods of administering HOCI into the air by aerosolizing its solutions
may be accompanied by a number of risks that can be prevented by
using gaseous HOCI. Therefore, it is relevant to develop evaporation
devices that would take into account the specifics of chlorine-active
compounds and determine the influence of various factors on the
release of gaseous HOCI from them into the air being treated. During
the study, a design of a device was developed in which the transfer
of HOCI into the air is carried out by contact of the latter with a
foamed working solution of sodium hypochlorite NaOCI. The HOCI
concentration in the treated air mainly depends on its concentration
in the working solution, which, in turn, is determined by the pH of
the solution and the total content of free chlorine in it. Additionally,
the influence of the air and working solution temperatures, the vol-
ume of the working solution, the power of air flows and other tech-
nological factors on the air HOCI concentration was studied. When
using an electrochemically generated approx. 1000 mg/I NaOCI so-
lution with pH 8.50-8.60 at 20 °C, it is possible to maintain the total
chlorine concentration in the air flow with a capacity of 50 m3/h at a
level of about 0.30 mg/m? for a long time. Simple design, multifunc-
tionality and the fundamental possibility of combining the processes
of electrochemical synthesis of HOCI and its immediate administer-


https://doi.org/10.1186/s40068-020-00217-x

ing into the air open up broad prospects for using the developed
installations for continuous disinfection of premises.

Keywords: hypochlorous acid, sodium hypochlorite, active chlo-

rine, antimicrobial agents, air disinfection, gas emission, evaporation
devices, infection prevention.
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The object of this study was the change in temperature during a
fire on transformers located in protective structures. Investigating the
change in temperature during a fire on transformers located in protec-
tive structures is one of the priority tasks for protecting the economy
and national security of the country. The studies solved the problem
of fire resistance of the enclosing structures of protective structures in
which the transformer is located. The fire resistance of enclosing struc-
tures has been confirmed by meeting the conditions related, in particu-
lar, to the calculated value of the critical temperature of the material.

The selection of the calculation scenario for investigating the tem-
perature regime during a fire on a transformer located in a protective
structure was carried out according to two scenarios of the occurrence
and spread of fires. The study demonstrated temperature changes in
the protective structure during the burning of the transformer based
on data of the temperature sensor installed at heights of 1 m, 10 m, and
18 m above the place of occurrence of combustion. Certain conditions
were taken into account for the calculation scenarios of the spread of
fire and changes in the temperature effect on building structures. Cases
when an automatic water fire extinguishing system is functioning and
not functioning in the protective structure were taken into account.

In order to substantiate the temperature regime during a trans-
former fire, the conditions of the greatest impact of temperature on
building structures were adopted. The following conditions were ac-
cepted: there is no automatic fire extinguishing system in the protec-
tive room; temperature sensor readings were located at a level of 18 m
from the floor level of the protective structure. The calculation of the
temperature regime during a transformer fire, which is located in the
protective structure, was carried out using a field model, employing
the reaction of simple stoichiometry (transformer oil can contain only
carbon, hydrogen, oxygen, and nitrogen atoms).

Based on the results of this study, a modified temperature regime
during a fire on transformers located in protective structures was
substantiated. The maximum temperature range for a developed fire
was from 900 °C to 1100 °C.

A standardized time (up to 30 minutes) has also been established
during which the building structures of protective structures must
withstand the effects of the modified temperature regime.

Keywords: fire resistance limit, fire resistance class, temperature
regime, transformer, critical infrastructure objects.
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The object of this study is lightweight concrete wall structures
treated with various types of conventional plasters. The problem ad-
dressed in the paper is to determine the effectiveness of different types
of plastering to protect walls from the effects of high temperatures and
improve the fire resistance of structures.

The samples of one series were fabricated by plastering the aer-
ated concrete wall with a cement-lime plaster while the samples of the
other series were plastered with vermiculite-perlite plaster. Samples of
the third series were made without plastering (control series). In ac-
cordance with the research program, the distribution of temperatures
under fire load was determined for all series.

Studies have shown that wall structures plastered with verliculite-
perlite mortar demonstrated 3.8 times better thermal insulation char-
acteristics compared to plastering with cement-lime mortar. The fire
protection effect of plastering (compared to non-plastered samples) for
vermiculite-perlite solution was 6.3 times, and for cement-lime — 1.6.
Adhesion failure was observed in cement-lime plaster under high tem-
peratures, highlighting the need for additional fixing when applied to
lightweight concrete walls. Theoretical analysis of the results revealed a
discrepancy of up to 19 % with the experimental findings.

The high thermal insulation properties of vermiculite-perlite plas-
ters in comparison with cement-lime plasters are well known. A
distinctive feature of this study is the quantitative determination of
temperature distribution for the investigated plasters under conditions
approximating real fire exposure.

The findings of this research can be applied to the design of build-
ings and structures requiring enhanced fire resistance for wall systems.

Keywords: fire resistance, thermal insulation capacity, enclosing
structures, fire, plaster, temperature distribution.
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An issue related to using a weatherproof reactive coating for fire
protection of wood is to ensure resistance to high-temperature flame
via application technology. Therefore, the object of research was the
fire-retardant properties of reactive coating based on mixtures of
organic-inorganic substances during interaction with flame. It has


https://doi.org/10.2298/sos2002149t
https://www.zkg.de/en/artikel/zkg_Thermophysical_properties_of_lime_as_a_function_of_origin_Part_4-2772549.html
https://www.zkg.de/en/artikel/zkg_Thermophysical_properties_of_lime_as_a_function_of_origin_Part_4-2772549.html
https://www.transmetra.ch/images/transmetra_pdf/publikationen_literatur/pyrometrie-thermografie/emissivity_table.pdf
https://www.transmetra.ch/images/transmetra_pdf/publikationen_literatur/pyrometrie-thermografie/emissivity_table.pdf
https://www.transmetra.ch/images/transmetra_pdf/publikationen_literatur/pyrometrie-thermografie/emissivity_table.pdf
https://standards.iteh.ai/catalog/standards/cen/243adbdc-e0e0-43ac-a801-22c8e91e7f3c/en-1363-1-2020?srsltid=AfmBOoobqrBIphw5GPrTfIPHaltsdw-iLdsKQy4aTGWV1zyL_CDygVut
https://standards.iteh.ai/catalog/standards/cen/243adbdc-e0e0-43ac-a801-22c8e91e7f3c/en-1363-1-2020?srsltid=AfmBOoobqrBIphw5GPrTfIPHaltsdw-iLdsKQy4aTGWV1zyL_CDygVut
https://standards.iteh.ai/catalog/standards/cen/243adbdc-e0e0-43ac-a801-22c8e91e7f3c/en-1363-1-2020?srsltid=AfmBOoobqrBIphw5GPrTfIPHaltsdw-iLdsKQy4aTGWV1zyL_CDygVut
https://standards.iteh.ai/catalog/standards/cen/243adbdc-e0e0-43ac-a801-22c8e91e7f3c/en-1363-1-2020?srsltid=AfmBOoobqrBIphw5GPrTfIPHaltsdw-iLdsKQy4aTGWV1zyL_CDygVut
https://idundcz.dsns.gov.ua/en
https://idundcz.dsns.gov.ua/en
https://idundcz.dsns.gov.ua/en
https://idundcz.dsns.gov.ua/en
https://idundcz.dsns.gov.ua/en
https://idundcz.dsns.gov.ua/en
https://doi.org/10.3390/buildings13020384
https://doi.org/10.3390/buildings13020384
https://doi.org/10.3390/buildings13061487
https://doi.org/10.1016/j.jobe.2022.104902
https://doi.org/10.3390/app12042093
https://doi.org/10.4028/p-hdz0vg
https://doi.org/10.1016/j.conbuildmat.2021.123183
https://doi.org/10.1002/fam.2798
https://doi.org/10.1016/j.conbuildmat.2016.06.128
https://ena.lpnu.ua:8443/server/api/core/bitstreams/723343d9-c33b-4ab0-808f-d6889eaea74a/content
https://ena.lpnu.ua:8443/server/api/core/bitstreams/723343d9-c33b-4ab0-808f-d6889eaea74a/content
https://vlp.com.ua/files/34_17.pdf
https://ferozit.ua/wp-content/uploads/2017/06/TK-F-220-2024.pdf
https://ferozit.ua/wp-content/uploads/2017/06/TK-F-220-2024.pdf
https://bauwer.ua/images/products/pdf/Standard.pdf
https://bauwer.ua/images/products/pdf/Standard.pdf
https://standards.iteh.ai/catalog/standards/cen/bea6cc6b-69a7-4281-b2a4-d43b2c4f84dc/en-1364-1-2015?srsltid=AfmBOoqF4Zlvch24inwBta7P7FrdXchQZIkDS4XtfncRBtCvsXe0HPs4
https://standards.iteh.ai/catalog/standards/cen/bea6cc6b-69a7-4281-b2a4-d43b2c4f84dc/en-1364-1-2015?srsltid=AfmBOoqF4Zlvch24inwBta7P7FrdXchQZIkDS4XtfncRBtCvsXe0HPs4
https://standards.iteh.ai/catalog/standards/cen/bea6cc6b-69a7-4281-b2a4-d43b2c4f84dc/en-1364-1-2015?srsltid=AfmBOoqF4Zlvch24inwBta7P7FrdXchQZIkDS4XtfncRBtCvsXe0HPs4
https://standards.iteh.ai/catalog/standards/cen/bea6cc6b-69a7-4281-b2a4-d43b2c4f84dc/en-1364-1-2015?srsltid=AfmBOoqF4Zlvch24inwBta7P7FrdXchQZIkDS4XtfncRBtCvsXe0HPs4
https://sis.nipo.gov.ua/uk/search/detail/659768/
https://sis.nipo.gov.ua/uk/search/detail/659768/
https://www.iso.org/standard/2576.html
https://www.iso.org/standard/2576.html
https://ostad.nit.ac.ir/payaidea/ospic/file8487.pdf
https://quickfield.com/
https://quickfield.com/downloads/quickfield_manual.pdf
https://quickfield.com/downloads/quickfield_manual.pdf

been proven that the samples of the reactive coating represent an ac-
cumulation of fine-dispersed equally sized substances surrounded by
a polymer binder, which begin to decompose under thermal action;
in particular, ammonium polyphosphate decomposes and releases
phosphoric acid. That leads to the dehydration of pentaerythrite with
the formation of soot while the decomposition of melamine is accom-
panied by the release of non-combustible gases that cause the soot to
foam, thereby forming foamcoke. The mechanism of fire protection
of wood has been established, which is related to the decomposition
of flame retardants under the influence of temperature, the release
of non-combustible gases, and the formation of a non-flammable
coke residue. Thus, when the content of ammonium polyphosphate
and pentaerythrite in the reactive coating was increased by 5 %, the
volume of combustible gases decreased by more than 11 %, and the
volume of nitrogen increased by more than 10 %. When their content
was increased by 14 %, the volume of combustible gases decreased
by more than 2 times, and the volume of nitrogen increased by more
than 1.45 times. That also affected the formation of a foamcoke
layer, which was recorded at the lowest content of ammonium poly-
phosphate at the level of 12 mm and increased for higher values up
to 15.5 mm, and the multiplicity of foam increased by 1.25 times. The
practical significance is that the results are taken into account when
designing the reactive coating. Thus, there are reasons to assert the
possibility of targeted regulation of the wood protection process by
applying coatings capable of forming a protective layer on the surface.
Keywords: reactive coating, wood preservatives, wood surface
treatment, volatile combustion products, swelling of the coating.
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IIPOEKTYBAHHS TA 3ACTOCYBAHHS 3HM JIJISI BUSIBJIEHHSI BUIIPOMIHEHD YEPE3 TEILJIOBI3IIO
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Doddi Yuniardi, Sarifuddin Madenda, Ridwan, Prihandoko, Abdul Azis Abdillah, Sulaksana Permana

Buknan BUXJIONHUX ra3iB MOTOLUKIIIB, SIKi He BiAITIOBIZAI0Th HOPMATHUBHUM CTaHAPTaM, CTAHOBJIATH 3HAUHY H]’)06JI(:‘My JIJIs1 HABKOJIMIII-
HBOTO CEPEIOBHUINA Ta 3[0POB’ST HACETEHHs, 0COOIMBO BPAXOBYIOUM 3POCTAHHS KiJTbKOCTI MOTOIIMKJIIB ¥ TYCTOHACETeHNX paitonax. 11i Bukmmm
BUBLIBHAIOTH Taki 3a6pynutoBadi, sk okcuz Byraerio (CO), syrnesonni (HC) i okcuau azory (NOX), siki CHPUSIOTH MOTIPIIEHHIO AKOCTI
TIOBITPSI Ta HETATUBHO BILJIMBAIOTH HA 3/[0POB’S JIIOAUHU. TpaauIliiiHi MeTOAM 1epeBipKH BUKU/IIB i3 BUKOPHCTAHHSIM ra30aHaIi3aToOPiB, X04a
i IPOKO BUKOPUCTOBYIOTHCST, MAIOTh OOMEKEHHSI, TaKi SIK Yy TJUBICTD 10 KOJMBaHb HABKOJIMIIHBOTO CEPEIOBUIIA, HEOOXIHICTH YACTOTO MO-
BTOPHOTO KasliOPyBaHHS Ta IHTEHCMBHUIN IPOIIEC TECTYBAHHS, 1110 BUMATAE CIEIIabHIX 3HAHb, Y 1[bOMY J0CTI/UKEHHI 11l TPOOIeMy po3Tisia-
I0THCSI MIJIIXOM PO3POOKH IHHOBAITIIHOTO METO/LY BUSIBJICHHST BUKH/IIB 3a JOTIOMOTOIO 3rOPTKOBUX Heliporunx Mepexk (3HM), sactocoBannx
JI0 TEIJIOBUX 300pakeHb BUXJIOMHUX Ia3iB MOTOUMK/IIB. MeToa MOC/IZKeHHs BKAIOYAE I'ATh KIIOUYOBUX €TaliB: 30ip 1aHuX, dopmyBaHHs
HabOPy JaHKX, MPOEKTYBaHHs Ta HaBdyarHs Mojesi 3HM, tecryBannst Mozesi Ta nepesipky. Tenyiosi 3o06paskents Oy 3i6pani 3 27 MOTO-
LUKJIIB, 110 MPEACTABAAIOTD PisHi Gperan Ta KoHdirypaiiii aBuryHis, nomupeni B [ugonesii, i KoskeH Habip 3o06pakenn Bkaouyas 100 3paskis
SIK TS KATeropii, 10 Bi/IIIOBI/Iaf0Th BUMOTaM I110/I0 BUKW/IIB, TaK i /Uit HEBIAMOBIAHUX. AHAII3YI04YM TeIToBi Mozesi, Mozesrs 3HM HaBumin
TOYHO BUSIBJISITH MOJIETi TOPIHHS, 1[0 BKAa3yIOTh HA CTaH BUKU/IB HA OCHOBI 3HaueHHst 1simO1a. 1eil miaxis 103B0IsI€ y3araabHUTH MOIEb [JIsT
Pi3HUX MojiesIeil MOTOIMKIIIB, IIPOIOHYIOUN MPAKTHYHY a/alTalliio /I IINPOKOro BIIPOBA/UKEHH:. Pe3ysbratin 1eMOHCTPYIOTh, 110 MOJIENb
3HM 3abesrieuye BUCOKY TOUHICTh POTHO3YBAHHS, TOUHICTD, 3allaM’ ITOBYBaHHsI Ta oiiHKy F1, mo poouts i HaiiHUM iHCTPYMEHTOM J1JIst
OLIHKY BiJIMOBIZAHOCTI BUMOTAM 1I0/I0 BUKK/IB MOTOIMK/IIB. Ileil miaxizn, sacHosanuii na 3HM, 3abesmeuye npakTudte pillieHHst AJist IIHPOKO-
MaciITabGHOrO MOHITOPHHTY BUKHIB Y PeaibHOMY Yaci Ta 3a0e3neueHHs] BUKOHAHHS HOPMATUBHKX JTOKYMEHTIB, 3MEHIILYI0UN 3aJIeKHICTD Bif
3BrUaiiIX MeTofiB. Moro MaciraGoBamicTs i aamTHBHICTD TO3UI[ORYIOTh HOTO K MHHHMI TPOTPeC y TEXHOMOTIi MOHITOPHHTY BUKIIB i3
3HAUHUM [IOTEHIIaIOM JJISI HIATPUMKH €KOJIOTIYHUX CTaH/[apTiB 1 IIOKpallleHHs YIIPaBJIiHH SIKICTIO TOBITPSL.

Kiouosi caoBa: suxsionni rasu, 3HM, Temsiosi 300pakeHHst, MOTOIMKIETHI BUKU/IH, SIKICTh TIOBITPsST, HOPMATUBHI CTAHJAAPTH, 3HAYCHHSI
namba.
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OOIHKA IIOTYKHOCTI TA BURHUAIB ITAJINBHUX CYMIIIIB INIACTURKOBUX BIAXOAIB, OTPUMAHUX
IIIPOJII3OM, B IBUTYHAX BHYTPIIIIHHOTO 3TOPAHHI (c. 19-25)

Sugeng Hadi Susilo, Imam Mashudi, Santoso Santoso, Agus Hardjito, Dwi Prebianti

Eneprist, 0co611BO 3 BUKOITHOTO TATMBa, HEOOXi/IHA /17151 TIOBCSIKACHHOTO JKUTTs1, TOJ SIK TVIACTHKOBI BI/IXO/IM CTAHOBJISTD Je/iaJi OiIbliry 3arpo-
3y [UIsI HABKOJIMIITHBOTO CepeioBuiiia. MeTon yTivmisaliil IIacTHKOBUX BiIXO/IIB, TaKi SIK 3aXOPOHEHHSI Ta CIIAIIOBAHHS, CIIPUYHMHSTIOTH 3a0py/IHEH-
1. ToMy 1OTpiGeH nportec, KK IIepeTBOPIOE TIIACTUKOBI Bizxoau Ha nammBo. O6 €KTOM TOCTIIZKEHHS € IIPOAYKTUBHICTb IBUTYHA. BupiiryBaHoo
MPOBJIEMOIO € 3B’SI30K MizK BUKOPUCTAHHSIM CyMillli BUKOITHOTO Ta THPOJI3HOTO TA/IBa Ha TIPOAYKTUBHICTD ABUIYHIB BHYTPIIIHHOTO 3TOPSHHSL.

Ile mocaimKeHHs BUKOPUCTOBYE CUCTEMATUUHUI [TpoLiec 360py JIAaHUX /UL OTPUMAHHS TOUHKX 1 HafiiHuX pesyJisTatiB. Byso niarorosieno
HeoOXiHe 06MajiHaHHs, B TOMY YMC/I AMHAMOMETD | Ta30aHAII3aTop, a ABUIYH MPOrpiTo g0 crabiabaoi pobouoi temmeparypu 80 °C. Totim
MOTOIMKJI PO3TAIIIOBYIOTH Ha ANHAMOMETPI 3 BUPIBHAHUMHU 3aHIMU [IHHAMU Ta 3aKPIIJIEHUMHU TIepeHiMu /st 3ario0iranis pyxy. 36ip JaHux
HPOBOMBCs T1pu yacToTi obepranus auryna 2000, 3000, 4000, 5000 i 6000 06,/x8, BUKOpUCTOBYIOUM TpU HajuBHi cymint: 10 % macrukose
nipoaize namso 3 90 % RON 90, 20 % muractukose niposisue mamiso 3 80 % 90 RON i 30 % numactukose miposiste namiso 3 70 % RON 90.
Koskte BUIPOGYBaHHS MOBTOPIOBAIOCS TPHY, [IPH 1{bOMY BUXI/IHA MOTYKHICTh BUMIPIOBAIACS 3a JOTIOMOTOK0 IUHAMOMETPA, & BUKHU/IU BUXJIOI-
nnx rasis (piBui CO i HC) peectpyBasiicst 3a I01OMOToI0 razoanaisatopa. Pesysrati BUIpoOyBaHb MOKAa3yIOTh, 0 ONITHMAIBHOIO MATNBHOIO
CYMIILIITIO /7151 AOCSITHEH ST MAKCUMAJIbHOT OTy KHOCTI 1BuryHa € cymint PE-RON 90 i3 ciissignommentsm 20:80, 1o 3abesnedye Hallkpaity mpo-
JYKTUBHICT Ha cepeHix i Bucokux obeprax asuryta (3000—6000 06,/x8) 3 Husbkumu sukugamu CO. Haiisuma notyxuicts (1,05) ciocrepira-
ernest pu 4000 06,/x8, Tori sik crzmas PE-RON 90 30:70 3a6esneuye naiikpary noryskuicts pu 6000 06/x8 (0,78 % CO). Kpim Toro, miposrisia
nanBHa cyminr 3uauno 3umkye suknan CO ta HC, npuyomy cymim PE-RON 90 30:70 noxasye naitnmkanit CO (0,78 % npu 6000 06,/x8) i
crabizpro 3umkye Buknan HC y BcboMy fiamnasomi 06epTiB Ha XBUIHHY.

KmouoBi ci1oBa: 11acTUKOBI BiZIXO/H, MPOJIi3, MAJUBHA CYMIIIl, TOTYKHICTh, BUXJIONHI Ta3W, BUH ILJIACTMAC.
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BU3HAUYEHHS 3AKOHOMIPHOCTE BUALJIEHHS IIIOXJIOPUTHOI KMCJIOTHU 31 CIIHEHUX
PO3YHMHIB I'IIOXJIOPUTY HATPIIO B IIOBITPS Y BUIIAPHOMY ITPUCTPOi CIEI[IAJIBHOT
KOHCTPYKIIII (c. 26-36)

B. B. Mypamesuy, /I. B. Tupenxo, O. C. Jle6inp, I'. C. Maciak, E. I'. Birenbkuii

BaskimBUM ejleMeHTOM cucteMu MpodiakTuKy iH(EKIIHHNX 3aXBOPIOBaHb € 3He3apaskeHHsI MOBITPs B NPUMILIEHHSAX, 0COOIUBO B
MPUCYTHOCTI Jiofeit. [TepeneKTUBHUM PIlIEHHSIM [UIS1 IIbOTO € 3aII0OBHEHHS TIPUMIIIEHHST aHTUMIKPOOHUM XiMIYHMM areHTOM, SIKUH TIBUIKO



HelTpanizysas 6u maToreHn 6e3nocepeHbo B MOMEHT iX MOTPAIUISIHHS B MOBITPsL. B sIKOCTI TAaKOTO areHTa 01iJbHO BAKOPUCTOBYBATH TiOX-
goputhy kuciaory HOCL Ase tpaanuiiini metonu Beeertss HOCI B oBiTpst IIIXOM aepo30JioBaHHs ii PO3YMHIB MOKYTH CYIIPOBO/IKYBa-
THCSl HU3KOIO PUBKKIB, AKUX MOKHA 3amobirtu, Bukopucroyoun razononiony HOCI. Tomy akryanbHO©O € po3poOKa BUIAPHKUX MPHUCTPOIB,
stki BpaxoByBasi O crienniky XJIOPaKTUBHUX CIIOJIYK, Ta BUSHAYEHHST BIUIMBY Pi3HUX (hakTopiB Ha BuisienHs 3 Hux razononionoi HOCI B
MoBITP, sike 06po6I0ETbCs. B X011 A0C/IKeHHS PO3Po06JIeHO KOHCTPYKIIIO yeTaHoBKY, B skiii mepesenents HOCI B nosiTpst 3aiicHIOETHCS
KOHTAKTOM OCTAHHBOTO 3i CIiHeHuM poGourM pozuntom rinoxsoputy Hatpito NaOCl. Konnenrpaiis HOCI B 06po6ieHoMy moBiTpi B OCHO-
BHOMY 3JIe5KUTh BiJl 11 KOHIEHTpaIlil B po60YOMY PO3YHHI, sika, B CBOIO Yepry, BUsHaYaeThest pH posunny Ta 3arajbHUM BMICTOM BiJIBHOTO
XJIOPY B HbOMY. J[0IATKOBO BUBYEHWIT BILINB Ha NOBITPsiHy KoHIeHTpaiiio HOCI remmeparyp nositps i po6oyoro pozunty, 06’eMmy po6o4oro
PO3YMHY, TTIOTY’KHOCTI MOBITPAHNX MOTOKIB Ta iHIINX TeXHOJOTiYHNX (hakTOpiB. IIpn BUKOpHCTaHHi el1eKTPOXiMIiYHO FeHePOBAHOTO PO3ZUNHY
NaOClI 3 konnentpaiieio 6usbko 1000 mr/in i pH 8,50-8,60 npu 20 °C MoKHa MATPUMYBATH KOHIEHTPALIIO 3arajbHOTO XJIOPY B TOTOIL
nosiTps motyskHicTio 50 M3 /rox Ha piBHi 61M3BKO 0,30 MT/M? TIPOTATOM TpUBaIOTO Yacy. IIpocTa KOHCTPYKIIis, 6araToyHKITIOHATBHICTD i
MPUHIIUIIOBA MOKJIMBICTD TIOEAHAHHS TIpotieciB eekTpoxiMiunoro curresy HOCI 1 ii HeBiaKIa[HOTO BBEACHHS B OBITPsI BiZIKPUBAIOTH I~
POKI TIepCIIEKTUBY BUKOPUCTAHHST PO3POOIEHIX YCTAHOBOK JUIst Oe3epepBHOI fe3iHeKIli TpuMilieHs.

Kiio4oBi ciioBa: TinmoxJopuTHa KUCJIOTA, TIMOXJIOPUT HATPIIO, aKTHBHUIT XJI0P, aHTUMIKPOOHI areHTH,1e3iH(eKIlist TOBITPsI, Ta30BU/Ii/ICH-
Hsl, BUIAPHi TIPUCTPOI, podinakTuka indekiriii.
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OBIPYHTYBAHHS NAPAMETPUYHOTI'O TEMIIEPATYPHOTO PEKUMY I/ YAC IIOKEKI HA
TPAHC®OPMATOPAX, POSMIIIEHUX B 3AXMCHUX KOHCTPYKIIAX (c. 37-43)

P. B. [Taapyukos, d. B. Bawio, B. B. Hizkauk, B. M. Muxaitios, A. @. l'aspumok, B. B. Jloik, O. /I. Cunensnikos, C. /. CuHenbHIKOB,
B. O. Crenanenko, O. M. Hysusin

OG6’exTOM NOCTIIFKEH ST OyJIa 3MiHa TeMIepaTypH i/l yac MosKeski Ha TparnchopMaropax, 1o po3TalloBaHi B 3aXUCHUX KOHCTPYKILiAX. Jlo-
CJTJPKEHHS 3MiHM TeMIIepaTypH I1i/l 4ac IOoXKeXXi Ha TpaHchopMaTopax, 110 PO3TAIIOBAHI B 3aXUCHUX KOHCTPYKILSX, € OJJHUM i3 IIPIOPUTETHUX
3aB/IaHb 3aXMCTY €KOHOMIKH i HAIIOHATBHOI Ge3MeKn Kpain. Y TOCTi/UKeHHSIX BUPIITyBagach MpobaemMa BOTHECTIIIKOCTI OTOPO/KYBATBHIX
KOHCTPYKIIiI 3aXUCHUX CITOPY/I, B SIKUX PO3MillleHo TpanchopmaTop. BoraecTiiikicTh OTOPOKYBAILHUX KOHCTPYKILI MiATBEP/KYETHCS BH-
KOHAHHSIM YMOB, 1IOB’SI3aHHX, 30KPeMa i3 PO3PaXyHKOBUM 3HAYCHHSIM KPUTHYHOI TeMIIEPAaTypH MaTepiaiy.

Bu6ip po3paxyHKOBOTO CIEHAPIIO AOCIKEHHST TeMIIEPATYPHOTO PEsKUMY /] 4ac MoKeKi Ha TparHchopMaropi, SKUii po3MilleHo B 3a-
XHCHIN KOHCTPYKIIii, IIPOBEZICHO 3a [BOMA ClieHApisIMU BUHUKHEHHS Ta IIOMIUPEeHHs MT0XKeX. JlocIiKeHHs IIPOIeMOHCTPYBAJIO 3MiHI TeMIle-
paTypH B 3aXHCHIN KOHCTPYKILi1 i/l Yac TopiHHs TpanchopMaTopa 3a IJaHUMH IaTYNKa TeMIepaTypH, IO BCTaHOBIeHO Ha BIcoTax 1 M, 10 M ta
18 M Haz MiciieM BUHUKHEHHs TopiHHst. [/ po3paxyHKOBHX CIIeHaPiiB MOIMPEHH MOKesKi Ta 3MIHN TeMIIEpaTypPHOTo BILIMBY Ha Oy/IiBesIbHi
KOHCTPYKIIii ypaX0BaHO MEeBHI yMOBH. YPaXOBaHO BUIIA/IKH, KOJIN Y 3aXUCHII KOHCTPYKILii (pyHKIIOHYE i He PYHKI[IOHYE aBTOMATHYHA BOJISTHA
crcTeMa TTOKesKOTaCiHHA.

3 MeTO0 OOIPYHTYBaHHS TEMIIEPATYPHOTO PEKUMY Tl 4ac MOKekKi TpaHcHOPMATOPIB MPUIMATICh YMOBY HAlG1/IBIIOrO BILUIUBY TEM-
TepaTypu Ha OyAiBeabHi KOHCTPYKIii. TAKIMI yMOBAMHU TIPUIHSITO HACTYIIHI: B 3aXNCHOMY NMPUMIIIEHH] BIZICYTHS aBTOMATHYHA CHCTEMA
MOKEKOTACIHHS; MOKA3W JATYNKIB TeMIIePAaTypU PO3TANIOBYBAICHh Ha PpiBHI 18 M Bij piBHS miJToru 3axucHOi KOHCTPYKIii. Po3paxyHnok
TEMIIEPATYPHOTO PEKUMY IIi/[ 4ac MOKexXi TpaHcHOopMaTopa, sIKKil pO3TAIIOBAHIIT B 3aXUCHII KOHCTPYKILii, IPOBE/IEHO 3a I10JIbOBOIO MOJIEJI-
JII0, BUKOPHUCTOBYIOUHM PEAKITiIo MPOCTOi cTexiomMeTpii (TpancdopmMaTopHe MacTHUIO MOKe MiCTUTHU TiJIBKM aTOMU BYTJIEITIO, BOJHIO, KICHIO
Ta a3oTy).

3a pesysbrataMu JIOCTIKEHHsT 0OTPYHTOBAHO MOAN(DIKOBAHUIT TeMIIepATyPHUIN PEsKIM TIijl Yac MoKesKi Ha TpaHchopMaTopax, 1Mo po3-
TAIIOBaHI B 3aXMCHUX KOHCTPYKIIiit. MakcuMa bHUIT [iara3oH TeMIieparyp st po3suneHoi moxkesxi ckiras Big 900 °C no 1100 °C.

Taxosx BCcTaHOBJICHO HOpMOBaHUi yac (1o 30 XB.) mix yac sikoro OyAiBesIbHI KOHCTPYKILT 3aXUCHIX KOHCTPYKIiil IOBUHHI BUTPUMYBATH
BIIJIB MOZIN(DIKOBAHOTO TeMIIePaTypPHOTO PEKUMY.

Kii040Bi c10Ba: Meka BOTHECTIMKOCTI, KJIa¢ BOTHECTIIKOCTI, TeMIIepaTypHUil pesxiM, TpaHchopMarTop, 00’ €KTH KPUTHIHOT iHGPACTPYKTYPU.
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BUABJJEHHS BININBY TUHBKYBAJIbHUX MATEPIAJIIB HA PO3IIOJALI TEMIIEPATYP B
OroPO/IKYIOUHNX JIETKOBETOHHUX KOHCTPYKIIAX P ITOJKEKI (c. 46-54)

C. C. byna

OG6’eKTOM JIOCI/KEHHS € JIeTKOOeTOHHI CTIHOBI KOHCTPYKILiT, 06po6JieHi pisHUMU BUAaMK 3BUYaiiHIX THHBKIB. [Ipobiema, SiKy BUpinTy-
BaJIO JIOCJI/UKEHHS, [10JIATaIa Yy BU3HAYEHHI e(DeKTUBHOCTI Pi3HUX TUIIB TMHBKYBAHb JIJISI 3aXUCTY CTiH Bijl BIUIUBY BHCOKHX TeMIeparyp i
TIOKPAIIeHHsT BOTHECTIHKOCTI KOHCTPYKITiii.

3pasku ojHiei cepil BUKOHYBAIUCS MIJIIXOM THHBKYBAHHS Ta300€TOHHOI CTIHU 1eMEHTHO-BAITHSAHAM PO3UMHOM, a 3pa3Ku iHINOI cepii
THHBKYBAJINCS BEPIIKYJTITO-IIEPIITOBUM PO3UMHOM. 3PasKy TPEThOI cepii BUKOHYBamcst Ge3 TMHbKYBaHHs (KOHTPOJIbHA cepist). Binmosiano
JIO TIPOTPAMU JOCJIKEHb 6yJI0 BU3HAYEHO PO3IOIII TEMIIEPATYP MPH /il BOTHEBOTO HABAHTAYKEHHSI JIJISI BCIX CEpiil.

JlocuijkeHHs 110Ka3asy, Mo CTIHOBI KOHCTPYKILi{, OTHHBKOBaHI BEPJIKYJIITO-IIEPJIITOBUM PO3UMHOM I10Ka3au B 3.8 pa3u Kpallli Terio-
130/A11IIHI XapaKTepUCTUKN B MOPIBHAHHI i3 THHBKYBAaHHAM IIeMEHTHO-BATHAHNM PO3YMHOM. Bormesaxmcnuii eekT THHBKYBaHHS (B MO-
PIBHSIHHI 3 HETHHHKOBAHUMU 3Pa3KaMU) JIJIsI BEPMUKYJITO-MIEPJIITOBOTO PO3YNHY cKJIaB 6.3 pasu, a juist neMentHo-sanusnoro —1.6. [Ipu Bu-
COKOTEMIIEPATYPHOMY BILIMBI HA IlEMEHTHO-BAIHSAHUN THHBK GyJ10 3ahiKCOBAHO MOPYIICHHS a/Iresii, 1110 BUMara€e J0aTkoBOroO 3aKPilICHHs
Marepiaiy Ha JerkoGeTOHHNX cTinax. TeopeTnyHMil aHaIi3 OTPUMAHNX Pe3yJIbTaTiB MoKa3aB po3bikHicTh 10 19 % i3 ekcepuMeHTATbHUMI
pesyJIsTaTaMu.




BuCOKI Terioizonsiiiii XapakTepuCTUKU BEPMUKYJTITO-IIEPIIITOBUX PO3UMHIB B TIOPIBHSHHI i3 lEMEHTHO-BAITHAHUMU € 100p€e BiIOMUMUL.
OcobmBICTIO BTacHe TIHOTO JOCIKEHHST € OTPUMaHi KiJIbKiCHI MOKa3HUKK PO3TIOJIIIY TEMIIEPATyP s AOCAIUKEHUX THHBKIB, OTPHMaHi B
yMOBaXx, OJIM3BKUX JI0 PEabHOTO BOTHEBOTO HABAHTAKEHHSL.

Pesyabratit 10CT/PKEHHST MOKYTh OyTH BUKOpUcTaHi y cdepi npoekTyBanus OyaiBessb i cropy, e € HeoOXifHICTDb MiBUIIEHOT BOTHE-
CTIIKOCTi CTIHOBUX KOHCTPYKITilA.

Kom04oBi ci10Ba: BOrHeCTiiKiCTh, TEIJI0i30/II0BAJIbHA 3/IaTHICTh, OTOPO/IKYI0Yl KOHCTPYKILil, ITOJKesKa, THHBK, PO3IIO/LI TEMIIEPATYP.
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BCTAHOBJIEHHSI BAKOHOMIPHOCTE BOTHE3AXHUCTY JIEPEBUHU PEAKTUBHHUM INOKPUTTSIM
(c. 55-63)

10. B. llanko, T. M. Tkauenxo, O. IO. Ilanko, P. B. JlixupoBcekuii, M. B. Cyxanesny, 0. O. Bepesnunpka, B. B. IIpucs:kHiok,
P. B. Kimmacs, A. O. Porosa

[Ipo6sema 3actocyBamtst aTMOCHEPOCTIHKOro peakiiiiHoro MOKPUTTSI I/ BOTHE3aXUCTY JIEPEBUHU TI0JATae y 3abesredeHi cTiikocTi 10
il BUCOKOTEMTIEPATYPHOTO TIOJyM'sT Ta TEXHOJIOTIEI0 HaHeCeHHs. ToMy, 06’€KTOM MOCIIZKEHb OyIn BOTHE3aXKMCHI BAACTUBOCTI PEaKIiiHOTO
TIOKPHUTTS HAa OCHOBI CyMillleil OpraHo-HeopraHiuHUuX PEYOBWH TTiJ Yac B3a€MO/Iii 3 oayM sm. /loBeziero, 110 3pa3ku PeakIliiHOro MOKPUTTS
SIBJISIIOTH COO0I0 HAKOTIMYEHHS APIGHOAMCIIEPCHUX PIBHO BEJIMYHUX PEUOBKH, OTOYCHUX TTOJIMEPHUM B'SIKYUHM, SIKI 111 TEPMIYHOIO [TI€K0 PO3-
TIOYMHATOTH PO3KJIAIATUCS, 30KpeMa, moJtihocdaT aMOHII0 PO3KIIAIAETHCA i BUAisIe GochopHy KucaoTy. SIka BU3NJae Aeru/Ipaliiio nenTaepi-
TPUTY 3 YTBOPEHHSAM CaXKi, a PO3KJIa/l MEJIaMiHy CYIPOBO/UKYETHCS BUIIJICHHSM HETOPIOYNX Ta3iB, SIKi 3MYIIYIOTh CAXKy MIHUTUCS, TUM CAMUM
YTBOPIOIOYM MiHOKOKC. BcTanoBIeHO MeXaHi3M BOTHE3aXHCTY JICPEeBUHH, SIKUI OB SI3aHNH 3 PO3KJIA/IOM aHTHIIIPEHIB IIiJ Ii€I0 TeMIlepaTypu
BUJIIJIEHHSIM HETOPIOYKX Ta3iB Ta yTBOPEHHSIM BaKKOTOPIOYOr0 KOKCOBOTO 3a/nIIKy. Tak, mpu 36isbineni BMicTy noJridgocdaTy aMoHiio Ta meH-
TAEPITPUTY Yy PEAKIiHHOMY TOKPHUTTI HA 5 %, KIJIBKICTb rOPIOYMX ra3iB 3uu3uiach y nonajx 11 %, a kinpkicts azory nigsuimmiacs moxajx 10 %.
TIpu 36imbireni ix Bmicty i Ha 14 %, KIIBKICTh TOPIOYNX ra3iB 3HU3NUIACH IOHAT 2 Pa3u, a KiMIbKICTh a30Ty miaBummIach nonax 1,45 pasn. Ile
BILUIMHYJIO TAKOXK HA YTBOPEHHS APy MHOKOKCY, SKuil 3adikcoBaHo 1pu HaiiMeHIIoMy BMicTi nosicdocdary amoniio Ha piBui 12 MM Ta mij-
BUIIEH] /ist GiIbIINX 3HaueHb /10 15,5 MM, a KpaTHicTb ninu migBuinmiack B 1,25 pasu. [IpakTnuHe 3HAYCHHST MOJISITAE B TOMY, 1[0 OTPUMAHI
PE3YJIBTaTH BPAXOBAHO MPH PO3POOJIEHHS PEAKIIITHOTO MOKPUTTSL. TAKIM YHHOM, € MICTABH CTBEPKYBATH PO MOKJIMBICTD CITPSMOBAHOTO
peryJIoBaHHS IPOLECy 3aXUCTY JI€PEBUHM 3aCTOCYBAHHS IIOKPUTTIB, 3/[ATHUX YTBOPIOBATH HA IOBEPXHI 3aXUCHUIL 1I1ap.

KiiouoBi ciioBa: peakitiiifie OKPHUTTsI, 3aXUCHI 3ac00U JilepeBUHU, 06POOJIEHHS TTOBEPXHI AE€PEBUHH, JIETKI MTPOLYKTH TOPIHHS, CITyYeHHS!
TTOKPUTTSL.



