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The work was devoted to the study of the recycling of house-
hold glass waste by the electric pulse method. Cullet and glass
containers were considered as the object of research. Cullet and
used glass containers are considered suitable for recycling among
solid household waste.

The treatment of solid household waste was carried out with
the formation of electrical discharges in an inhomogeneous envi-
ronment (glass fragments and glass products in an aqueous envi-
ronment). The experiments were carried out at different values
of pulse discharge voltage (from 12 kV to 37 kV), capacitor bank
capacity (from 0.4 to 1.2 uF), number of pulse discharges (from
250 to 1,000) and frequency (from 0.3 Hz to 2 Hz). The dependence
of the output of the finished product on the parameters of electric
pulse discharges has been revealed from the research results. Ac-
cording to the main results of the research work, it was found that
as the parameters of electric pulse discharges increase, the yield of
the finished product increases. The data made it possible to assign
effective parameters for processing cullet and glass products using
the electric pulse method. The granulometric composition of the
powder material obtained by this method has been determined.
A product with a diameter of the largest fraction of 5-8 mm and
a diameter of a small fraction of 0.4 mm and 0.7 mm was obtained.

The results of the experiment can be used in research on saving
natural resources, energy conservation and solving environmental

problems of solid waste recycling. Powdered glass is used as a ther-
mal insulator and decorative material in construction. In addition,
crushed glass is used in the production of concrete as an additional
raw material.

Keywords: solid waste, electric pulse device, electric discharges,
output of the finished product.
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The object of this study is model solutions, spent sulfuric acid
and chloride acid etching solutions, degreasing of metal products
at enterprises.

The paper reports results of research on the possibility of
obtaining sediments of predefined composition and reducing the
consumption of chemical reagents in comparison with conven-
tional cleaning schemes. The systematization of the elements
of the technological scheme has been shown, which provides
for the treatment of concentrated wastewater of the etching
area in combined systems with obtaining sediments of predefined
composition and is the basis for the implementation of resource-
saving technology. Rational parameters were established for the
state (pH=3-4, Eh=+0.3-(+0.33) V, and rH,=16.3-19.38 V)
and technological parameters (degree of iron extraction y=0.8,
reagent consumption from the stoichiometric norm of B=0.8).
Such parameters provide the proper conditions for the oxidation
of organic compounds and their co-precipitation with insoluble
iron hydroxy compounds (the maximum degree of extraction of
organic impurities is 86 %). The formed precipitate corresponds
to the FeOOHNH,0 composition, contains 2-3 % of organic
impurities, and is subject to burial. As a result of studies on
the treatment of concentrated iron-containing wastewater, the
obtained sediment is ready for further utilization by process-
ing. The composition of this sediment corresponds to the natu-
ral mineral limonite FeOOH (FeyO3nH,0) and is formed at
pH values from 3.5 to 7.5 with rHy values from 26 V to 21V
and at technological regeneration parameters of pH=4.0-4.6;
rHy =23.34-32.25 V.

As a result of research into the deep purification of wastewater
using a magnetic device, a suspension of sediment of ferromagnetic
impurities (hydroxo compounds of iron) is obtained, which could
be the basis for extraction or production of magnetically favorable
dispersed material.

Keywords: pickling and degreasing solutions, parameters, mag-
netic device, sediment of predefined composition.
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The object of research is the dynamics in the concentration of
air ions and suspended particles in atmospheric air and in supply-
exhaust ventilation systems. An urgent task is to determine the
factors and obtain quantitative data on the deionization of the
atmospheric air that enters the environment where people live.
Quantitative data on changes in the concentration of air ions de-
pending on the time of day, temperature, and relative air humidity
have been established. It was shown that even in the absence of
significant man-made influence on the concentration of suspend-
ed particles, this indicator is at least 7000 cm™. In the presence of
wind, this indicator reaches 30000 cm™ and higher. Measurement
of the spectrum of suspended particles in the range of 0,3-6,0 um
showed that the predominant fraction is particles with sizes
of about 3 pm. Studies have been conducted on changes in the
concentrations of air ions in supply-exhaust ventilation systems.
It was established that in the air duct made of galvanized iron,
which has a length of 16 m, the concentration of negative air ions


https://doi.org/10.1007/s11356-022-18643-y
https://doi.org/10.15587/1729-4061.2017.97256
https://doi.org/10.15587/1729-4061.2017.97256
https://doi.org/10.4028/www.scientific.net/msf.927.183
https://doi.org/10.4028/www.scientific.net/msf.927.183
https://doi.org/10.1088/1755-1315/510/4/042046
https://doi.org/10.1088/1755-1315/510/4/042046
https://doi.org/10.15587/1729-4061.2022.259791
https://doi.org/10.32434/0321-4095-2019-122-1-80-85
https://doi.org/10.1016/j.jwpe.2015.07.001
https://doi.org/10.1016/j.jwpe.2015.07.001
https://doi.org/10.15587/2706-5448.2021.247550
https://doi.org/10.15587/2706-5448.2021.247550
https://base.uipv.org/searchINV/search.php?action=viewdetails&IdClaim=275514
https://base.uipv.org/searchINV/search.php?action=viewdetails&IdClaim=275514
https://doi.org/10.21303/2504-5695.2021.001883
https://doi.org/10.15587/1729-4061.2022.267949
https://doi.org/10.15587/1729-4061.2022.267949

is reduced by 67 %, and positive by 78 %. Laboratory studies of air
deionization in air ducts made of different materials were carried
out. There is significant air deionization in metal and cardboard
ducts while it is absent in wooden ducts. This indicates the elec-
trical nature of deionization. A calculation method for forecasting
the aero-ionic mode of premises, taking into account the factors of
air deionization, is proposed. For rooms with supply-exhaust ven-
tilation, a calculation apparatus is proposed taking into account
the air exchange rate (the number of complete air changes per
unit of time). The results make it possible to choose the required
performance of artificial air ionization devices for normalizing the
aero-ionic regimes in the premises.

Keywords: air ion concentration, aero-ionic mode, air deion-
ization, concentration of suspended particles, forced ventilation.
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For the aviation sector, it is extremely important to devise
revolutionary solutions in the field of technology to restrain the
potential impact of civil aviation on the environment to the level
of the established strategic goals of ACARE (FlightPath2050). The
introduction of innovative technologies (improvement of the com-
bustion chamber, the introduction of electric hybrid power plants
on airplanes, and the use of alternative aviation fuel) will ensure
the sustainable growth of air transportation.

To assess the effectiveness of advanced technologies, it is
extremely important to have a model for calculating global/local
emissions that takes into account the parameters of the flight path
of conventional and hybrid aircraft, operational characteristics
of the aircraft engine and hybrid powerplant, and the features of
sustainable fuel.

The improved module for calculating emission indices by
combining the module for calculating the parameters of the
flight path and the results of calculating the thermogas-dynamic
calculation of the aircraft engine makes it possible to detect the
influence of fuel consumption (engine thrust) on the values of
the emission indices. This feature is representative for evaluat-
ing the efficiency of hybrid powerplants because the electrifi-
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cation of the aircraft fleet is primarily aimed at reducing fuel
consumption.

The analysis of simulation results reveals that the fuel con-
sumption and EINOx are significantly reduced (for the climb
stage — 25 %; for the descent stage — 30 %) for the hybrid AN26
compared to the conventional AN26. The specified operational
measure, in the part of the low-pitch descend, significantly re-
duces EICO for the hybrid AN26 by an average of 50 % compared
to the descend stage for the conventional trajectory.

The results of calculations for the entire flight path demon-
strate that the use of a hybrid power plant for An26 contributes to
an average reduction of fuel consumption by 10 %, NOx emissions
by 25 %, water vapor emissions by 10 %, and CO, by 10 %.

Keywords: pollutant emission, flight trajectory simulation,
hybrid power plant.
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The object of research is the environmental parameters of a re-
ciprocating engine when using a synthesis gas additive to the main
fuel. The research is aimed at solving the problem of reducing the
concentration of harmful components in the exhaust gases of an in-
ternal combustion engine by adding synthesis gas to the main fuel.

Experimentally, the dependences of the effect of the addition
of synthesis gas to ethanol on the change in the environmental
performance of a piston engine with spark ignition were obtained.

The positive effect of the addition of synthesis gas obtained by
thermochemical conversion to ethanol in an amount of up to 5 %
by weight on the environmental performance of a spark-ignition
piston engine was established. Provided that the engine achieves
the same effective power, the use of a synthesis gas additive to the
main fuel made it possible to reduce the concentration of CO by
61.5 % and CH by 51.3 % in the exhaust gases.

The addition of synthesis gas contributed to the formation
of radicals that activate oxidation chain reactions, and also made
it possible to increase the normal combustion rate of the fuel-air
mixture by 6.25 %. This ensures normal engine operation on a
leaner fuel-air mixture (a=1.21) without deterioration of environ-
mental, energy and economic performance.

The simultaneous reduction of the concentration of harmful
components in the exhaust gases and engine efficiency can be
achieved by using fuels with a wide concentration limit of ignition
and high combustion rate in a lean mixture.

The experimental data obtained can be used in the design or
modernization of transport and stationary power plants with in-
ternal combustion engines as an approach to meet ever-increasing
environmental standards.

Keywords: synthesis gas, fuel ethanol, thermochemical utili-
zation, exhaust gases, air ratio.
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The object of this study is the process of operation of a diesel
engine in a wheeled tractor on methyl ether of spent frying sun-
flower oil. The task being solved is to improve the environmental
performance of a diesel engine in a wheeled tractor during the
operation of its diesel on such biodiesel fuel and its mixtures with
mineral diesel fuel. The characteristics of the diesel D-243 were
determined by the experimental method with the measurement of
the toxicity of the waste gases during its operation on the methyl
ether of the spent sunflower oil, mineral fuel, and their mixtures.
A decrease in the content of soot in diesel exhaust gases and a
slight increase in the types of nitrogen oxides was registered. The
theoretical method using a mathematical model determined the
indicators of a wheeled tractor during its movement with a trailer
for the accepted driving cycle and the operation of its diesel on
different fuels. To that end, the characteristics of a specific diesel
engine were described by polynomial models. The adequacy of the
mathematical model of the movement of a tractor with a trailer
over a driving cycle was tested. By means of a mathematical
model, the total road emissions of harmful substances of a diesel
engine were calculated when the tractor is running with a trailer
over the accepted driving cycle. Calculations were performed for
two types of fuel: mineral diesel fuel and biodiesel fuel. Biofuel
consumption increases by almost 10 % compared to diesel fuel.
The total emissions of harmful substances are 1.1 times lower in
a diesel engine running on biofuel than when using mineral fuel.
The results could be used in the operation of technological trans-
port in the industry and agriculture provided there is a sufficient
volume of raw materials for the production of biofuel.

Keywords: technological transport, biodiesel fuel, environ-
mental indicators, waste gases, total toxicity.
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The task related to using inorganic compounds for extinguish-
ing flames is to enable their inhibitory capacity during operation
within wide limits. Therefore, the object of the current research
was aqueous solutions of inorganic salts, on which the effective-
ness of inhibitory properties during interaction with n-heptane
flame was established. It has been proven that increasing the
mass flow rate of water by 1.5 mg/s reduces the intensity of OH-
radicals radiation from 70 % to 30 % and lowers the flame tem-
perature by 90 °C. However, it was found that when potassium
salts are given, the intensity of OH-radicals radiation decreases
by more than 6 times, potassium chloride and sulfate reduce the
intensity of OH-radicals radiation by more than 2.8 times. Among
ammonium salts, salts of dihydrogen phosphate and ammonium
hydrogen phosphate reduce the relative intensity of radiation of
OH radicals by more than 1.3 times. Sodium salts include nitrates
and sodium chloride, which reduce the relative radiation intensity
of OH radicals by more than 1.6 times. This is manifested, first of
all, in the enrichment of the combustible environment with fuel.
When determining the flame temperature of flammable liquids,
it was established that n-heptane has the most stable and high-
est flame temperature, which is 1768 °C. When adding inorganic
compounds to the flame of n-heptane, nitrate salt, and potassium
chloride, the flame temperature increased by less than 20 °C.
However, ammonium salts increased the flame temperature to
over 140 °C, despite the presence of water. The practical signifi-
cance is that the results were taken into account during the design
and development of extinguishing agents for extinguishing fires.
Therefore, there are reasons to assert the possibility of regulat-
ing flame extinguishing processes by using inorganic compounds
capable of inhibiting active flame radicals.

Keywords: fire extinguishing agents, n-heptane flame, flame
inhibition, flame active radicals, flame temperature.
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BU3HAYEHHS BILTUBY IMITYJIbCHUX EJEKTPUYHUX PO3PS/IIB HA IEPEPOBKY IIOBYTOBOT'O
CKJIA (c. 6-13)

Ayanbergen Khassenov, Dana Karabekova, Madina Bolatbekova, Bekbolat Nussupbekov, Arystan Kudussov, Lyubov Chirkova,
Perizat Kissabekova

Po6oTa npucBsiueHa BUBYEHHIO TIepepOOKU MOOYTOBUX CKISHUX BiZIXO/IB €JIEKTPOIMITYIbCHIM METOIOM. Y SIKOCTI 00’€KTa JOCIiIKEHHSI
posrusiiaBest ckro6iil i ckisina Tapa. Ckio6iil Ta BUKOpHCTaHa CKISTHA Tapa BBKAIOTHCS TPUAATHUMH U1 BTOPHHHOI TEpepoOKU cepert
TBEPANX 1106y'r031/1x BIJIXO/IIB.

O6pobka TBEpANX MOOYTOBUX BiZIXOAIB MPOBOAMJIACS 3 YTBOPEHHSIM €J€KTPUYHUX PO3PSIIiB Y HEOAHOPIAHOMY CepefoBHI (YIaMKH
CKJIa Ta CKJISIHI BUPOOHM Y BOAHOMY CepenoBuili). EKCiepuMeHTH MPOBOAMIKCS 3a PISHUX 3HAYEHDb HAIIPYTH IMITYJIbCHOTO po3psay (Bix 12 kB
1o 37 kB), emuocti konencaroproi 6arapei (i 0,4 10 1,2 Mm®), KiabkocTi iMmysabennx pospsiais (Big 250 g0 1000) ta yacroru (Bix 0,3 T
1o 2 I'm). 3a pesysbraTaMu AOCITIPKEHb BISIBJICHO 3AT€KHICTh BUXOY TOTOBOTO TIPOAYKTY Bi/l TApaMeTPiB eJIeKTPIYHUX IMITYTbCHUX PO3PSI-
JiB. 3Ti/IHO 3 OCHOBHUMH Pe3yJIbTaTaMU JIOCIITHUI[BKOT POBGOTH BCTAHOBJIEHO, 110 31 301IbIIEHHAM TTapaMeTpPiB €JIEKTPOIMITYJILCHUX PO3PSI/LIiB
301JIBIITYETHCST BUXIJ TOTOBOTO NpoaykTy. OTpUMaHi HaHi 103BOJIMIIN 3aaTi e(peKTUBHI MapaMeTpr 06poOKH CKI00010 Ta CKIISTHUX BUPOOIB
€JIEKTPOIMITYJICHUM MeTO/I0M. BU3HAueHO rpaHyJIOMETPHYHUN CKJIA/] TIOPOIIKOBOTO MaTepiaiy, OJep:KaHOro JaHuM MeTogoM. OTpuMaHO
MPOJIYKT 3 JliaMeTpoM Halbiiboi ¢hpakiiii 5-8 MM ta giamerpom Masol dpaxiii 0,4 Mm i 0,7 mm.

Pe3ynsraTi eKCIeprMeHTY MOXKYTh Oy TH BUKOPICTAHI B IOCTIIKEHHSIX 3 EKOHOMIT TPHPOIHUX PeCypCiB, eHeprozGepesKeH s Ta BUPITIeH-
HS1 €KOJIOTTYHUX TIPOOJIEM MepepoOKH TBEPANX MOOYTOBUX BifxoaiB. CKISHUIT MOPOIIOK BUKOPUCTOBYETHCS Y AIKOCTI TEILIOIZ0MAIIINHOTO Ta
JIEKOPaTHBHOTO Matepiany y OymiBauirrsi. KpiM Toro, cko6iii BAKOPUCTOBYETHCS IPU BUPOOHUIITBI GETOHY B SIKOCTI I0AATKOBOI CHPOBUHH.

KmouoBi ciioBa: TBep/Ii BiZIX0/H, €JIeKTPOIMITYJIbCHUI TPUCTPIHi, €JIEKTPUYHI PO3PSI/IH, BUXi/I TOTOBOTO ITPOYKTY.
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BU3HAYEHHS PAIIIOHAJIBHUX IIAPAMETPIB OUUIIEHHS KOHIIEEHTPOBAHUX CTIYHUX BO/I
NISTHKU TPABJIEHHSI B KOMBIHOBAHUX CICTEMAX 3 OTPUMAHHSIM OCAJIIB 3AJTAHOTO
CKJIALLY (c. 14-25)

M. B. fuxos, H. M. Kopuuk, H. M. Byaeuxosa, O. I. Muciuna, C. B. Kupumiok

OG6’e€KTOM JOCTIIFKEHHSI € MOJIETbHI PO3YMHH, BiANPAIboBaHi CyIb(haTHOKUCI Ta XJTOPUIHOKKMCIT PO3UYNHN TPABIEHHS, 3HEKUPEHHS TTi/I-
MPUEMCTB METU3HUX BUPOOIB.

[IpescraBieni pe3yabraTi JOCII/KEHD 010 MOKIMBOCTI OTPUMAHHS 0Ca/IiB 33/1aHOTO CKJIA/y Ta 3SMEHIICHHS BUTPAT XiMIUHIX peareHTiB
y TIOPIBHSAHHI 3 TPAAUIIHHUME CXeMaMH OYHIIeHHsT. [[0Ka3aHO CHCTEeMATH3AIIIIO0 €JIEMEHTIB TEXHOJIOTIYHOI CXeMH, 10 Tiepedadae OuniieH-
HSI KOHIIEHTPOBAHUX CTIYHWX BOJI JIJISIHKU TPaBJEHHS] B KOMOIHOBAHUX CHCTEMaX 3 OTPHMAHHSM OCA/iB 3a/[AHOTO CKJIALY i € OCHOBOIO ISt
peamnizaitii pecypcosbepiraiodoi Texnosorii. Beranosieni parionansii mapamerpu crany (pH=3-4, Eh=+0,3-(+0,33) B i rHy=16,3-19,38 B)
Ta TexXHOJIOriYHi napamerpu (cryminb BusydeHHs: pepymy =0,8, Burpara pearenty (Bia crexiomerpnunoi Hopmu) B=0,8). Taki napamerpun
3a6e3MevyioTh HAEKHI YMOBU OKHCHEHHST OPTaHiYHUX CIIOTYK Ta iX CHiBOCAIKEHHS 3 HEPO3UMHHUMN TiPOKCOCTIONyKamMu (hepyMy (Mak-
CUMJIBHUI CTYIIHb BUJIyYEHHsI OPraHiuHuX JAOMIIIOK ckiaagae 86 %).YrBopenuii ocan signosigae cknaxy FeOOHNH,0, micruts 2-3 %
OpraHiyHUX JOMIIIOK Ta IIiJIATa€ 3aXOPOHEHHIO. B pesysbrati 10CIisKeHb OUNIeHHsT KOHIIEHTPOBAHUX (DEPYMOBMICHUX CTIYHUX BOJI OTPU-
MaHUil 0cajl, TOTOBUIA /ISl OAJIBIIOT yTHii3alii msixoM 1epepobku. Ileil oca 3a CKJIaoM BiNOBIAE TIPUPOLIHOMY MiHepasy JIMOHITY
FeOOH (Fey03nH,0) i yrBopioerbest ipu 3nadenssx pH Bix 3,5 10 7,5 i3 3navennsim rHy Big 26 B 0 21 B ta npu texHoJI0TIYHUX napaMe-
tpax perenepartii pH=4,0—4,6; rHy =23,34-32,25 B.

B pesyJibrari gocizkeH st rIMO0KOT0 IOOYHIIEHHS CTIYHUX BOJL i3 3aCTOCYBAHHSIM MArHITHOTO TIPUCTPOIO OTPUMYIOETHCST CYCTIEH3ist Oca-
1y bepoMarHiTHUX IOMINIoK (TiApoKcocmonyk dbepymy), sika Moxe GyTH OCHOBOIO J1Jist 100YBaHHsI YU BUPOOHUIITBA MarHi THOCIIPUSATIHBOTO
JVICIIEPCHOTO MaTepiay.

Kmo4oBi ciioBa: po3unHY TPaB/IeHHS Ta 3HEKUPEHHS, TapaMeTpy, MarHiTHUN IIPUCTPIil, 0CaJ] 33]aHOTO CKJIIAJLY.
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BU3HAYEHHS YMHHUKIB JIEIOHI3AIIII IIOBITPSTHOTO CEPEJTOBUIIIA (c. 26-33)

O. M. Tuxenxo, B. A. I'miBa, JI. O. Jlesuenxo, H. B. Bypaeiina, f. 1. Bipyk, C. B. 303y, I'. 10. Kpacuancekuii, K. /1. Hikoaaes,
I. O. Asnaypsmn, JI. A. 303ynsa

OG’exT JOCTIKEH ST — AMHaMiKa KOHIIeHTpaIlil aepoioHiB i 3aBUCAMX YaCTHMHOK y aTMoc(epHOMY HOBITPi Ta y cucTeMax MPHUILIUBHO-
BUTSKHOI BEHTHJIATII. AKTyalbHOIO MTPOGIEMO0 € BUSHAYEHHs YMHHUKIB I OTPMMAHHS KiJIbKICHUX MaHUX IMOJO JeioHizamii atmochepHOro
MOBITP4, SKe HAAXOANTD Y cepeloBuile TepedyBatts mojeil. Beranossieni KibKicHi gaHi 1010 3MiH KOHIIEHTpAIlii aepPOIiOHIB y 3aJ1eKHOCTI
Bijl yacy 00H, TeMIiepaTypH i BiIHOCHOT BosiorocTi moBitpst. ITokasaHo, 110 HABITH 3a BiJICYTHOCTI CYTTEBOTO TEXHOTCHHOTO BIUIMBY Ha KOH-



HeHTpallii 3aBUCANX YaCTUHOK 1ieii nokasHuk ckaanae ne mente 7000 cm™, 3a nassrocti BiTpy 1eit nokasuuk gocsrae 30000 cm i sue. Bu-
MipIOBaHHS CIIEKTPY 3aBHUCJIMX YaCTHHOK 3a po3Mipamu y Mexkax 0,3—6,0 MKM 110Kasasio, 1o 1mepeBaskHOI0 (GPakIli€io € YaCTHHKY Po3MipaMu
6s3bK0 3 MKM. TTpoBe/ieHi 0C/iPKeH s 3MIHU KOHIIEHTPAIliil aePOiOHiB y cucTeMax TPUILUIMBHO-BUTSKHOI BEHTHIIAIT. Beranosiero, 1o
y TOBITPOIPOBO/ JOBKUHOIO 16 M, BUTOTOBJIEHOTO 3 OIMHKOBAHOTO 3aJ1i3a, 3HIIKEHHSI KOHIIEHTPAIlil HeraTuBHUX acpoioHiB ckianae 67 %,
nmo3uTHBHIX — 78 %. IIpoBeneHo abopaTopHi JOCTiIKEHH Tei0Hi3allii TOBITPsI y MOBITPOMPOBO/IAX, BUTOTOBJIEHNX 3 PI3HUX MartepiamiB. Y
METaJIeBOMY Ta KaPTOHHOMY MOBITPOITPOBO/IAX CIIOCTEPITAETHCS 3HAYHA JIeIOHI3allis TTOBITPs, a Y /iepeB’stHoMy BoHa BigcyTHs. 1le cBiqunTs
PO eJIEKTPUYHY IIPUPOAY JeioHisalii. 3anpornoHOBaHO PO3PaXyHKOBUIT METO/I IPOTHO3YBAHHS aePOiOHHOTO PEKUMY HPUMIIEHb 3 Ypaxy-
BaHHSIM YMHHUKIB /leioHi3anii moBiTps. s mpuminiens 3 NPUIINBHO-BUTSKHOIO BEHTHUJIAINEIO 3aTPONOHOBAHNN PO3PAXyHKOBUII amapaT
3 ypaxyBaHHSIM KPAaTHOCTI MOBITPOOOMIHY (KiJIbKICTh MOBHUX 3MiH MOBITPs 32 OAMHUIIO vacy). HaBeneHi pesysbratit 103BOJSIOThH 00paTn
MOTPiOHY TPOAYKTUBHICTH MPUCTPOIB MITYYHOI i0HI3aIli] TOBITPs AJIst HOpMaJIi3allii aepoioHHUX PEKUMIB MIPUMIIIIEHbD.

KmouoBi cioBa: KoHIlEHTpAIlis aepOiOHiB, aePOIOHHMIT PEKNM, JleiOHI3allisl TOBITPS, KOHIIEHTPAIlil 3aBUCAMX YaCTUHOK, TIPUMYCOBA
BEHTUJISIIS.
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B/IOCKOHAJIEHHSI PO3PAXYHKOBOTO MO/JIYJISA OIIHKU EMICIT 3ABPY/THIOIOUNX PEYOBUH
TPAJIIINHUX TA TIBPUHUX PETTOHAJIBHUX JIITAKIB (c. 34-44)

K. B. Cunnno, B. M. Makapenko, A. I. Kpynko, B. I. Tokapes

Jlnist aBialiiHOTO ceKTOpa BKpail Bayk/MBa Po3poOKa PEBOIOMIHHNX PillleHb B 006JacTi TEXHOMOTIH /Uit CTPUMAHHS HOTEHIIITHOrO BILIU-
BY IUBLIBHOI aBiaii Ha JOBKiIA 10 piBHs BeraHoBaeHux crpaterivnux et ACARE (FlightPath2050). BiposaikeHHs1 iHHOBaiiHIIX
TEXHOJIOTIH (YIOCKOHAJIEHHST KaMePU 3TOPaHHsI, BIPOBAKEHHS eJIEKTPUYHUX TIOPUAHUX CUIOBUX YCTAHOBOK Ha JITAKaX Ta BUKOPHCTAHHS
AJIBTePHATUBHOTO aBiaIliiiHOro ManBa) 3a6e3MeYrTh CTajle 3pOCTaHHs aBialepeBe3eHb.

Jlnst oninky eheKTUBHOCTI TIPOrPECUBHUX TEXHOJIOTH BKpail Bask/IMBa HAaABHICTH MOJIE/Ib 3 OOUKMCIICHHS I06aNbHOI/JTOKAIbHOI eMicil,
1[0 BPaXOBYE€ MapaMeTPH TPAEKTOPIi MOTbOTY TPAAMITIHHOTO Ta NiGPUAHOTO JiTaka, eKCIIyaTalliiiHi XapakTepruCTUKY aBiafiBUTYHa i TiGpuaHOT
YCTaHOBKH, 0COOJIMBOCTI CTIIKOTO MaiuBa.

BrockonasieHuii MOy b 3 00UNCAEHHS THAEKCIB eMicil MIIsIXoM KOMOIHYBaHHS MOJYJIIO 3 OOPaXyHKY MapaMeTpiB TPaeKTopil MOJboTy
Ta Pe3yJIbTaTiB 0OUMCIICHHST TEPMOTa30[MHAMIYHOTO PO3PAXYHKY aBiaJiBUTYHA J03BOJISIE BUSIBUTHU BILIMB BUTPATH MaanBa (TATH IBUTYHA) HA
BeJIMUUHM iHeKciB emicii. ITs 0cOOMMBICTD € Pernpe3eHTaTuBHOIO A/ OLIHKY epeKTUBHOCTI MiOpUAHUX JIBUTYHIB, ajiKe esieKTpudikaltis asia-
TapKy CHPsSIMOBaHa MepI 3a BCe Ha CKOPOYEHHS BUTPATH MTalINBa.

AHaJTi3 OTPUMaHKX PE3yJIBTaTiB MOJIENIOBAHHS IEMOHCTPYE, 110 BUTpata najusa Ta EINOX cyTTE€BO 3MeHIIyoThes (U151 eTaiy Habopy
Bucotu — 25 %; niist erary sumkentst — 30 %) st ribpuanoro AH26 y mopisusini 3 Tpaguiiiiaum AH26. 3azHaueHnii ekcruryaTaniitnuii 3a-
Xil, B 9aCTHHI TTOJI0TOTO0 3HIDKEHHS, cyTTeBO 3HIKye EICO mus ribpuanoro AH26 B cepennpomy Ha 50 % B TIOPIBHSIHHI 3 €TATIOM 3HIZKEHHS
JUISL TPA/IMLLIHOT TPAEKTOPII.

PesyusraTit 004YKCIICHD VIS BCI€T TPAEKTOPIT TTOMBOTY IEMOHCTPYIOTb, 110 3aCTOCYBAHHs TNIGPUAHOT CUIIOBOT yeTaHOBKHM /it AH26 cripusie
CKOPOYEHHIO BUTPATH TasinBa B cepentbomy Ha 10 %, Bukuny NOx — 25 %, Bukuais napis Bogu — 10 %, CO, — 10 %.

KiiouoBi ciioBa: emicist 3a6pyAHIOIOYNX PEYOBHH, MOJIETIOBAHHS TPAEKTOPIT MOIBOTY, MOPUIHA CHIIOBA YCTAHOBKA.
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BU3HAYEHH BIVIMBY TIOBABOK CUHTE3-TA3Y HA EKOJIOITYHI IOKA3SHUKHW IBUT'YHA
BHYTPIIIHbOI'O 3TOPAHHA (c. 45-50)

0. C. Murpodanos, A. IO. IIpockypixn

OO6’€KTOM JIOCTIKEHb € €KOJIOTIUHI TTapaMeTpr poOOTH MOPIIHEBOTO IBUTYHA TIPU 3aCTOCYBaHHI J00aBKU CHHTE3-Ta3y 10 OCHOBHOTO
nanuBa. J{OCHiKeH s CpsIMOBaHi Ha BUPIIIEHHA TIPOOJEMU 3HUKEHHSA KOHIEHTPAIlil MIKIVIMBUX KOMIIOHEHTIB y BifilpalibOBaHUX Ta3ax
JIBUTYHA BHYTPIIITHBOTO 3TOPSTHHST 32 PAXyHOK 00ABKU CHHTE3-Ta3y 0 OCHOBHOTO MAJNBa.

EKCrIepruMeHTaIbHIM TIJIIXOM OTPUMAHO 3aJI€KHOCT] BILTMBY T00ABKM CHHTE3-Tas3y /10 eTAHOJLY Ha 3MiHY €KOJIOTIYHUX MOKa3HUKIB POOO-
TH NOPIITHEBOTO JIBUTYHA 3 iCKPOBUM 3allaTlOBAaHHSM.

BcTaHoBIEHO TO3UTHBHNIT BIUIMB 00aBKU CHHTE3-Ta3y, OTPUMAHOTO IIISIXOM TePMOXIMIYHOI KOHBEpCii, 10 €TaHOIY B KIJTBKOCTI 110 5 %
3a Maco Ha €KOJIOTIYHI MOKa3HUKU POOOTH TOPIIHEBOTO ABUTYHA 3 ICKPOBUM 3allalIOBaHHsIM. 32 YMOBU JOCATHEHHS OHAKOBOI e(heKTUBHOT
MOTY’KHOCTI IBUTYHOM BHKOPHCTaHHsI T0OaBKH CHHTE3-Ta3y [0 OCHOBHOTO TATMBA A0 3MOTY 3HU3UTH KOHIIEHTPAIIIO Y BiAMPAI[bOBAHIX
razax CO na 61,5 % i CH na 51,3 %.

Jlob6aBKa cHHTE3-Ta3y CIPHsLIa YTBOPEHHIO PAIMKAIIB, 110 aKTUBI3YIOTh JAHIIOrOBI PeaKilil OKUCIIEHHS], 8 TAKOK Jlajia 3MOTY THABHUIIUTH
HOPMAJIBHY IIBU/IKICT 3TOPSIHHS TAJIIBOIOBITPSIHOI cyMitmi Ha 6,25 %. IIpn 1ipomy 3abesmedyeTbest HopMaabHa podoTa IBUTYHA Ha O1aHImiit
NaIMBONOBITPstHilT cymirni (a=1,21) Ge3 MOripIIeHHsT €KOJIOTTUHNX, €HEPTeTUYHUX Ta EKOHOMIUHUX MOKA3HUKIB POOOTH.

OmHouacHe 3HIDKEHHST KOHIIEHTPAI ITKITHMBIX KOMIIOHEHTIB Y CKJIa/i BifIPAIIbOBAHUX Ta3iB Ta eKOHOMIYHICTDh JBUTYHA MOKHA 3a-
6e3neunTy 3aBAAKN BUKOPUCTAHHIO MATUBA 3 IMMPOKOIO KOHIEHTPAIIHHOIO MEKEI0 3aiiMaH s i BUCOKOIO MIBUAKICTIO 3TOPSAHHS 3a 30iHEHOT
CyMilIH.

OtpuMani excriepuMeHTaIbHI aHi MOKYTh OYTH BUKOPUCTAHI TIPH IIPOEKTYBaHHI a0 MOJIepHi3allii TPAHCIIOPTHUX i CTAIlIOHAPHUX eHEeP-
TeTUYHUX YCTAaHOBOK 3 IBUTYHAMU BHYTPIIIHBLOTO 3TOPSIHHS SIK MIAXIZ, 110 sa6e31leqye JIOCSITHEHHS TIOCTIHO 3pOCTAI0YNX €KOJIOTTYHUX HOPM.

KmouoBi cioBa: cunTes-Ta3, MaJMBHII €TAHO, TEPMOXiMiUHA YTHITi3allis, BiMPaIlboBaHi Ta3w, Koedilli€eHT HAJJIUIIKY TOBITPSI.
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IIOKPAIIEHHA EKOJIOTTYHUX IIOKASHUKIB INU3EJIBbHOIO IBUTYHA KOJICHOI'O TPAKTOPA
3ACTOCYBAHHSIM BIOIIAJIUBA (c. 51-58)

B. 1. 3axapuyk, O. B. 3axapuyk, M. M. Ckamnra, H. I'. Kyus, B. B. fIpomyk

OG6’'e€KTOM JOCIIIIKEHHST € TIPOIeC POOOTH AN3EILHOTO ABUIYHA KOJICHOTO TPaKTOpa Ha MEeTUIOBOMY edipi BiAnpaiboBanoi ppuTIOpHOi
COHSIITHUKOBOI oJiii. BupinryBasmach npobseMa TOKpAIIEHHsT €KOJOTIYHNX MOKA3HUKIB M3eJIbHOTO JABUTYHA KOJICHOTO TPAKTOpPa Iijl Yac
poboTH #I0r0 AN3esis Ha TaKOMY Oi0IM3eJIBHOMY MBI Ta HOr0 CyMilliax 3 MiHEPAJIbHUM AN3EJbHUM HAaIUBOM. EKCIIEPUMEHTAIBHUM Me-
TOJIOM BH3HAYeHi XapaKTepucTuky ausesst [[-243 3 3aMipoM TOKCHMYHOCTI BiIIIPaIibOBaHKUX Ta3iB 1ij yac Horo po6oTH Ha MeTHI0OBOMY edipi
BI/IIIPAIIbOBAHOI COHSIITHIKOBOI 0J1ii, MiHepaJbHOMY TauBi Ta ix cymimax. 3adikcoBaHO 3MEHIIEHHST BMICTY CaKi y BiIIPaIibOBaHMUX raszax
JIU3eJIs Ta He3HAYHE 301JIbIIEHHsT BUJIB OKCHJIIB a30Ty. TeopeTHYHIM METOIOM 3 BUKOPHCTAHHSIM MATEMATHYHOT MO/l BU3HAUYEH]T TOKA3HIKU
KOJIICHOTO TpaKTOpa Mijl 9ac foro pyxy 3 MPUYENoM 3a MPUIHATHM i3[0BUM IIMKJIOM i poGOTI #0ro Ausess Ha pisHux naausax. [1Jist mboro
XapaKTEePUCTUKU KOHKPETHOT'O 1n3eJIsl OIIUCAHI IT0JIIHOMIaIbHIMU MO/Ie/IsIMU. BIKOHAHA IlepeBipKa afleKBaTHOCTI MaTeMaTHYHOI MOJIeJi pyXy
TPAKTOPA 3 TPUYETIOM 32 13/I0BUM ITUKJIOM. 32 IOIOMOTOI0 MaTeMaTHYHOI MO/IeJli PO3Pax0BaHi CyMapHi MIJISTXOBI BUKUIH TITKiITHBIX PEYOBUH
JIN3eIBHOTO ABUTYHA IIPU PYCi TPaKTOpa 3 IPUYENIOM 32 HPUUHATHM i3[0BUM IIUKJIOM. PO3paxyHOK BUKOHAHMI /1 IBOX BU/IIB MTATMBA: Mi-
HepasibHe A13elbHe MANTNBO Ta Gioau3enbHe nannBo. Butpara 6ionanusa 361ibinyerbes Maiizke Ha 10 % B MOPIBHSIHHI 3 AU3EIbHUM TTATHBOM.
CymapHi nuTomi 3BezieHi 10 oxcuay Byriierrio CO BUKUIM IIKITMBUX pedoBUH € B 1,1 pa3n MeHIIUMU B TU3€IbHOTO IBUTYHA, IPAIIOI0YOT0 HA
GiomasiuBi, Hi MPY BUKOPUCTaHHI MiHepaibHOTO naauBa. OTPUMaHi Pe3yJIbraTi MOXKYTh OYTU BUKOPHUCTaHI B chepi eKCITyaTarlii TeXHOI0-
TiYHOTO TPAHCIOPTY B IPOMICIOBOCTI Ta CLIbCHKOTOCTIOAPCHKOMY BHPOGHHIITBI 32 YMOBH IOCTATHBOI KIJIbKOCTI CHPOBUHM JIJIsI BUDOOHUIITBA
Gionanmsa.

Kii040Bi c10Ba: TeXHOJIOMYHUIT TPAHCIIOPT, GioA13eIbHE TTATNBO, EKOJOTTYHI IOKA3HUKH, BIANPAIIbOBAHI Ta3u, CyMapHa TOKCUYHICTb.
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BUSABJIEHHS 3AKOHOMIPHOCTEI IHTIBYBAHS IOJIYM’SI H-TEITAHA HEOPTAHIYHUMUA
CIIOJIYKAMM (c. 59-67)

I0. B. lanko, O. I0. Ilanko, P. B. JlixuboBcbkuii, M. B. CyxaneBuy, O. M. Caynpka, H. II. JIsnina, O. II. bongapenko

[Tpobiema 3acTOCYBaHHST HEOPTAHIYHUX CIIOJIYK JIJIsT TACIHHSI OJIyM'st ToJisitae y 3abesriedeni iX iHriOyBaIbHOI 3/[aTHOCTI TP eKcIuTyaraitii
B MIUPOKUX Mekax. Tomy 06’€KTOM A0CTiKeHb Oy/in BOAHI PO3YNHI HEOPTAHIYHUX COJIEH, HA IKMX BCTAHOBJIEHO €(DEKTUBHICTD IHTIOYBATBHIX
BJIACTHBOCTEH ITi/l Yac B3aEMO/Ii 3 Oy M siM H-Terramy. JloBeieHo, 1o 3i 36iIbleH s MacoBOT BUTPATH BOAM Ha 1,5 MI'/C 3MEHIIY€ iHTEHCUBHICTD
sunpominioBanus OH-pagukasnis 3 70 % 1o 30 % ta 3umkye temneparypy nosxym’st Ha 90 °C. [Ipore, BCTaHOBIIEHO, 110 TP MOABAHHI KA ITHUX
coJteil 3HMKYEThCs iHTeHCUBHICTD BUnpoMitioBanus OH-paaukaiis Giibi Hixk B 6 pasis, XJ0pu1 Ta cybdar Kaaiio 3HUKYIOTh iIHTEHCUBHICTD
BunpominioBannsg OH-pannkamnis B monaz 2,8 pasu. Cepen aMOHIHIX coJeli codi airizpodocdary Ta rizpodocdaTy aMOHi0 3HIZKYIOTH BiTHOC-
Hy iHTeHcuBHicTH BunpominoBanHs OH-paaukanis B nonas 1,3 pasu. Cepe/i HATPiEBUX COJIe — HITPATH Ta XJIOPU/L HATPIIO, SIKi 3HMKYIOTD Bijl-
HOCHY iHTeHcuBHiCTD ButipoMmitioBarisa OH-paaukainis B onaz 1,6 pasu. Lle nposiBisieThest, B EPIILy Yepry, y 30aradeHi ropiodoro cepegoBuiia
nanbHuM. ITijl yac BUSHAYEHHS TEMIICPATYPH TIOJIYM'sl TOPIOYHX PIIMH BCTAHOBJICHO, 110 HAROLIBII CTablIbHOIO Ta HAWBUIIIOIO TEMIIEPATYPOIO
TIOJIyM’sI BOJIOJIIE H-TenTaH, sika ctanoBUTh 1768 °C. [Ipu momaBanHi HEOPraHIYHIX CIIOJIYK /10 OJIYM'sT H-TeTITaHy, COJIi HiTPaTy Ta XJIOPU/Y KaJiio
BN TeMTIEpaTypy mosyM’st Mertre Hixk #a 20 °C. IIpoTte amoHiiiHi costi mABANIIN TeMIepatypy moaym’s B monaz 140 °C, ne3paxkaoun
Ha IPUCYTHICTH BoAH. IIpakThyHe 3HAYEHHSI TI0JISITAE B TOMY 110, OTPUMaHi pe3yJIsrari GyJ10 BpaXOBaHO Iijl 4ac MPOEKTYBAHHST Ta PO3POOIIEHHS
BOTHETACHUX PEYOBUH IS racinus noskesk. OTiKe, € MijicTaBy CTBEPKYBATH IIPO MOKJIMBICTD PETyJIIOBAHHS IIPOIIECIB FaCiHHA HOJIYM ST IIIIXOM
3aCTOCYBAHHSI HEOPTaHIYHIX CIOYK, 3ATHNX {HTIOyBaTH aKTUBHI PaINKAIN TOIyM s

Kio4oBi ciioBa: BorHeracHi 3aco0u, OJMyM’st H-TEITaHy, IHriGyBaHHS MOJYM s, AKTHBHI PaIUKAIH TIOJyM’s1, TEMIIEPATYPa TIOJIyM'si.



