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The object of the study is to processing of organic waste using less
energy-consuming technologies. This article discusses the issues of
improving energy conversion methods aimed at efficient processing
of organic waste using less energy-consuming technologies.

Shock waves and local micro sources of high temperatures and
pressures destroy cellular and intercellular structures of organic
material. In the course of experimental work, it was found that the
effective isolation of valuable components from waste organic mate-
rial depends on the discharge voltage and the capacity of the storage
capacitor. During operation, the optimal temperature of the working
medium was set in the range of 36—50°C and the maximum prod-
uct yield was observed at an energy in the range of 120—240 J on
the switching device. The maintenance of this temperature range is
provided by a hydrodynamic installation, which creates a constant
and uniform heating of the working cell of the electrohydroimpulse
installation. Due to intensive hydrodynamic processes such as turbu-
lence, cavitation, and local pressure drops, heat is distributed evenly,
which ensures efficient processing of organic materials and process
stability. The triglyceride fraction is an indispensable source of raw
materials not only in the food industry, but also for medicine, con-
struction, and industry (for lubricating machine parts and measuring
instruments.

Keywords: organic materials, electrohydroimpulse method, cavi-
tation, inertial hydrodynamic installation, valuable components.
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The study’s focus is the country’s energy sector, including renew-
able energy production. The problem to be solved is modeling the
impact of energy efficiency and renewable energy production on
greenhouse gas emissions in the country. This study investigates the
impact of energy efficiency and the transition to renewable energy
sources on greenhouse gas emissions in Azerbaijan, where the energy
mix remains dominated by fossil fuels. Using a regression-based ana-
lytical framework, the research quantifies the contribution of these
factors to changes in emission levels over time. The empirical results
demonstrate that improvements in energy efficiency, measured as
gross domestic product (GDP) generated per unit of total energy con-
sumption, exert the greatest influence on emission reductions. This
finding suggests that economic growth driven by efficient energy use
can serve as a key mechanism for decarbonization. In contrast, the
expected mitigating effect of the share of renewable energy sources
in the national energy balance was not statistically significant. This
outcome is likely explained by the relatively small share of renewables
in Azerbaijan’s total energy supply and the early stage of the country’s
renewable sector. The study concludes that effective climate policy
should combine measures to accelerate improvements in energy ef-
ficiency with initiatives to expand the use of renewable energy. The
proposed model highlights the dual importance of optimizing existing
energy consumption while investing in cleaner technologies. Based
on the results, 80% of the annual change in a country’s greenhouse
gas emissions can be explained by changes in factors such as renew-

able electricity generation, the share of renewable electricity in total
electricity generation, and GDP per unit of energy consumption. The
findings can be applied to the design of sustainable energy strategies
and long-term decarbonization policies.

Keywords: decarbonization, sustainable energy, emission reduc-
tion strategies, environmental policy, regression analysis.
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This study defines fire hazard parameters for the Panasonic
NCR18650B (LiNij §C0g 15Al0,050>) lithium-ion battery (LIB). The task
to obtain high-quality fire extinguishing substances and materials to
prevent the spread of combustion implies determining the appropri-
ate data experimentally. In particular, establishing the thermophysical
characteristics and time dependence of the change in temperature
indicators for the Panasonic NCR18650B (LiNijgCog15Alg050;) LIB
depending on different fire extinguishing substances is a relevant is-
sue that is resolved in this work.

Based on the results of experimental studies, it was determined that
the time of occurrence of the critical temperature inside LIB (~ 170°C)
exposed to an external energy source (~ 300°C) is ~ 400 s. The effective-
ness of the use of water and carbon dioxide (CO,) on the effectiveness
of reducing (cooling) the temperature of the internal filling was ex-
perimentally established. Accordingly, the time for reducing the battery
temperature to 20°C with water is 400 s; when using CO,, it is 280 s.

The mathematical model reasonably describes the cooling pro-
cess of the LIB internal filling and accordingly verifies the experimen-
tal results of the study. The proposed mathematical model makes it
possible to predict the complete cooling of the LIB depending on the
type of extinguishing agent and the initial temperature of the sub-
stance. Additionally, the LIB heat transfer coefficients a (W/m?-°C)
exposed to the action of water and CO, were established, which are
20 and 50, respectively.

The results make it possible to devise effective fire extinguishing
agents and an algorithm for their application, in particular, to set the
parameters of the extinguishing time and the required volume of the
extinguishing agent in accordance with the power and type of bat-
tery. Additionally, the mathematical model built can be used for other
types of LIBs with already known thermophysical characteristics.

Keywords: lithium-ion cell, cooling efficiency, temperature re-
duction, extinguishing agents, water, carbon dioxide.
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This study examines the fire extinguishing efficiency of aqueous
fire extinguishing agents such as compressed air foam with a modi-
fied NH4H,PO, additive, compressed air foam of standard composi-
tion, water, and gel-forming composition.

The principal hypothesis assumes that compressed air foam with
a modified NH4H,PO, additive has more effective fire extinguish-
ing properties when extinguishing class A fires in comparison with
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compressed air foam of standard composition, water, and gel-forming
compositions.

The task addressed was predetermined by the lack of scientifical-
ly substantiated comparative data on the fire extinguishing efficiency
of aqueous fire extinguishing agents when extinguishing standard-
ized model fires of class 1A: compressed air foam with a modified
NH,4H,PO, additive, compressed air foam of standard composition,
water, and gel-forming composition.

When using all of the above fire extinguishing agents, successful
elimination of combustion was observed. However, the lowest time and
mass spent on extinguishing were established precisely for CAF with
MA NH4H,PO,. The mass spent on extinguishing the fire by the CAF
with NH4H,PO, is 7% less than the mass of the CAF of standard com-
position and 52% less than the mass of water. For compressed air foam
with MA NH4H,PO,, the extinguishing time was recorded to be 10%
less than the time required to extinguish the fire by the CAF of standard
composition and 51% less than the time of extinguishing with water.

The extinguishing efficiency indicators of the CAF with MA
NH4H,PO,, CAF of standard composition, GFC, and water were
compared with each other. As a result, the indicator for CAF with
MA NH4H,PO, is I, = 16.5 m?/kg-s; for CAF of standard composi-
tion, I, = 14.03 m?/kg's; for GFC, I, = 11.9 m?/kgs; for water,
I, = 3.94 m?/kgs.

The results emphasize that the use of MA in the composition of
CAF, in particular NH,H,PO,, increases its fire-extinguishing prop-
erties when extinguishing class A fires. It has been proven that the
fire-extinguishing efficiency of CAF with MA content is 15% higher
compared to CAF of standard composition. Compared to GFC, the
efficiency is 28% higher; compared to water, 77% higher.

Keywords: compressed air foam, modified additives, fire-extin-
guishing properties, class A fires, water.
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The process that forms the properties of fire-resistant biocompos-
ites based on wood sawdust and a binder from a mixture of gypsum
and an intumescent coating based on PVA dispersion has been inves-
tigated. The task addressed is to ensure the stability of biocomposites
based on a gypsum binder to changes under operating conditions.
This is important since the production of biocomposites from renew-
able sources for construction is relevant.

It has been proven that when thermally exposed to the biocom-
posite samples, no ignition occurred, the maximum temperature of
the flue gases was about 84°C. When using a gypsum binder, a non-
combustible structure was formed on the surface of the biocomposite,
which prevented the sample from igniting. For a biocomposite based
on a binder from a mixture of gypsum and an intumescent coating
based on PVA dispersion (hybrid binder), charring of the sample
surface is characteristic, which prevents its ignition.

In addition, the results of determining the process of wetting
biocomposites with test liquids showed that the obtained solids be-
long to hydrophilic materials with high water wettability. Analysis
of the results of experiments on water absorption of biocomposites
reveals that the maximum mass gain of the biocomposite on gypsum
binder under the influence of moisture was almost 27% and the main
increase in moisture occurred in the first 5 days of exposure. The
mass gain of the biocomposite samples on hybrid binder was less
than 10% due to the formation of a shell on the surface of sawdust.
The value of the compressive strength of biocomposites showed that
the sample formed on gypsum binder is significantly fragile. However,
for the biocomposite formed on hybrid binder, the ultimate strength
is 1.88 MPa, which is provided by the adhesive properties of the intu-
mescent coating.

Thus, there are grounds to argue about the possibility to effec-
tively design operationally stable biocomposites for construction.

Keywords: fragility of gypsum products, hybrid binder, wood
sawdust, coke layer, fire resistance.
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The object of the study is the processes and factors that determine
the energy efficiency and environmental friendliness of LED light
sources and contribute to reducing negative impacts on the environ-
ment and human health.

The work investigated the levels of energy efficiency and envi-
ronmental friendliness of commercial samples of LED luminaires for
compliance with the requirements of the EU Commission Regulations
on Energy Labeling No. 2019/2015 and on Ecodesign No. 2019/2020.
The network efficiency coefficient 7y (Im/W) was taken as the
energy efficiency criterion. The main environmental friendliness

criteria: the limit level of flicker luminance Py, and the visibility of
the stroboscopic effect SVM are established by the EU Commission
Regulation No. 2019/2020; the limit level of blue light hazard should
not exceed the risk group RG1 according to EN 62471:2018; the limit
levels of the Unified Glare Rating UGR according to ISO 8995-1:2025.

LED luminaires using high-power LEDs have a 7ry coefficient
of 135-170 Im/W and comply with energy efficiency classes D and C
according to Commission Regulation EU No. 2019/2015. The 7y
coefficient of luminaires with low-power LEDs is 100 Im/W, energy
efficiency class F.

Luminaires with low-power LEDs correspond to the RGO risk
group in terms of blue light safety, and luminaires with high-power
LEDs correspond to the RG1 risk group. All tested luminaires meet
the requirements of Commission Regulation EU No. 2019/2020
in terms of flicker luminance and visibility of the stroboscopic ef-
fect (Pyry <1, SVM < 0.4). Light exceeding the established limit
values for these indicators has a negative impact on health and can be
classified as light pollution.

Light sources have the greatest impact on the environment as a
result of the consumption of electrical energy.

Keywords: light sources, lighting systems, light sources, LED
lighting systems, light pollution, environment.
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BU3HAYEHHSA BIUIMBY TEMIIEPATYPHOTI'O PEXXUMY TEILIOTEHEPYIOYOI YCTAHOBKU HA
E®EKTHUBHICTbD EJIEKTPOT'TAPOIMIIVIbCHOI'O 3HEXKMTPIOBAHHA OPTAHIYHUX MATEPIAJIIB (c. 6-13)

Bekbolat Nussupbekov, Moldir Duisenbayeva, Yerlan Oshanov, Amangeldy Satybaldin, Raikhan Turlybekova

O6’eKTOM JI0CTi/KeHHS € ITlepepoOKa OpraHiYHUX BiIX0/[iB 3 BUKOPUCTAHHSM MEHII eHeproEMHUX TEXHOJIOTIH. ¥ 11iif cTaTTi po3mIsaloTh-
sl MUTaHHS BAOCKOHAJIEHHS METO/IiB ITePeTBOPEHHS eHepril, CIPSIMOBAHNX Ha e(heKTHUBHY IlepepoOKy OpraHiuHUX BiZIXOAiB 3 BUKOPHUCTAHHAM
MEHII eHePrOEMHUX TeXHOJIOTIM.

VrapHi XBUji Ta JIOKaIbHI MiKpopKepesia BUCOKUX TeMIlepaTyp i TUCKIB PyHHYIOTh KJIITHHHI Ta MDKKJIITUHHI CTPyKTypy OpraHiq4HOro
MaTepiasty. Y mpolieci eKCIiepriMeHTaIbHOI po60TH 6y/I0 BCTAHOBJIEHO, 110 epeKTHBHE BUZIJICHHS I[iHHUX KOMIIOHEHTIB 3 Bi/[X0/[iB OpraHid-
HOTrO MaTepiajly 3aJIe)KUTh Bifi HAIIPYyry PO3psiZly Ta EMHOCTI HAKOIIMYYBaJIbHOrO KOHJieHcaTopa. [1if yac po6oTu onTUMasbHa TeMIleparypa
po60odYoro Tijia BCTAaHOBJIIOBAIACS B Aiana3zoHi 36—50°C, a MaKCHMaJIbHUAM BUXiJ, TIPOAYKTY CIIOCTepiraBesi Mpy eHeprii B fiamasoni 120—240 [k
Ha KoMyTaljiiiHoMy mpucTpoi. IliATpUMKa IbOro TeMITEpaTypHOTro Jiala30Hy 3a06e31edyeThCs TiAPOIMHAMIUHOI0 YCTAaHOBKOIO, sIKA CTBOPIOE
TIocTiliHMI Ta piBHOMIpHMIT HarpiB po604u0i KOMipKU €JIeKTPOrifpOoiMITy/IbCHOI yCTAaHOBKU. 3aBASIKU iIHTEHCUBHUM TiIpofUHAMIYHUM IIpoIie-
caMm, TaKUM SIK TypOy/IeHTHICTb, KaBiTaIlisl Ta JIOKaJIbHI IIepertaiv THCKY, TeTJIO PO3IOAIIsAEThCS PiIBHOMIPHO, 0 3a6e3meuye eheKTHBHY Iepe-
PoOKy opraHiyHHX MaTepiaiB Ta cTabinbHicTb mponecy. TpumtinepuaHa dpaxilis € He3aMiHHUM JPKePeJIoM CUPOBUHU He JIMIIE B XapyoBiit
TIPOMHUCJIOBOCTI, ajte ¥ [t MeJUIMHY, Oy/[iBHUI[TBA Ta TIPOMHUCJIOBOCTI ([ 3MalllyBaHHS JieTajell MallliH Ta BUMipIOBAJIbHUX ITPUJIAZiB).

Korro4oBi cjoBa: opraHiyHi MaTepiauu, eJeKTporigpoiMIIy/IbCHUI MeTo/, KaBiTallis, iHepliiiHa rizpogHaMiuHa yCTaHOBKA, IiHHI KOM-
TIOHEHTH.
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PO3POBKA THTETPOBAHOI MOJIEJII CKOPOYEHHA BUKUIB 3ABIAKU EHEPTOE®EKTHUBHOCTI TA
BUKOPUCTAHHIO BIJTHOB/JIFOBAHUX JKEPEJI EHEPTII (c. 14-21)

Emin Ahmadzade, Rasul Balayev, Ulviyya Rzayeva, Konul Mirzammadova

JlocmipKkeHHS 30cepe/pkeHe Ha eHepreTUYHOMY CeKTOpi KpaiH!, BK/IF0OYAl0ur BUPOOHHUIITBO Bi[HOBJIIOBAaHOI eHeprii. IIpo6iema, sIKy To-
TPiGHO BUPIIINTH, MOJIATAE B MOJIE/IIOBAHHI BIJIMBY eHeproe(eKTHBHOCTI Ta BUPOOHUIITBA Bi/JHOBJIIOBAHOI eHeprii Ha BUKUAW MapHUKOBUX
rasiB y kpaini. Lle mocmifpKeHHs JOCIIi/Kye BIUIMB eHeproe)eKTUBHOCTI Ta MepexoAy Ha BiJHOBIIOBaHI JpKepesa eHepril Ha BUKHUIU I1ap-
HUKOBUX ra3iB B Asep6aii/pKaHi, e B eHepreTHUHOMY 6ajIaHCi JOMiHye BUKOITHE MaJMBO. BUKOPUCTOBYIOUM aHATITUYHY OCHOBY Ha OCHOBI
perpecii, JocTipKeHHs KiIbKICHO BU3HAUa€e BHECOK IMX (haKTOpiB y 3MiHU piBHIB BUKH/IB 3 YacoM. EMIipUYHi pe3ysbTaTy IMOKa3yIoTh, 1[0
MiZBUIEHHS eHeproe(eKTUBHOCTI, BUMipsiHe sIK BaJIOBUI BHYTpIiIIHIN poAyKT (BBII), 110 BUPOGJISETHCS HA OJUHUINIO 3aTa/IBHOTO CIIOXKH-
BaHHs eHeprii, Mae Hali6iNbIINI BIUIMB Ha CKOPOUEHHsI BUKUAIB. 1leil BUCHOBOK CBiIYMTH IIPO Te, 1[0 eKOHOMIUHEe 3pOCTaHHs, 3yMOBJIeHe
e(eKTUBHIM BUKOPHCTAHHIM €HEepril, MOXe CITy)KUTH KIIOYOBUM MeXaHi3MOM Aekap6oHizaril. HaToMiCTh O9iKyBaHMI ITOM’ SIKITyBaJIbHHUI
e(heKT YaCcTKHU BiJIHOBJIIOBAaHUX JPKepesl eHepril B HallioHaJIbHOMY eHepreTHYHOMY GaslaHci He OyB CTaTHCTUYHO 3HAYyIIUM. Lleil pe3ysbrat,
MMOBipHO, TIOSICHIOETHCS Bi/THOCHO HEBEIMKOIO YaCTKOIO BiZTHOBJIIOBAHUX JKepeJT eHeprii B 3aralbHOMY eHeprorocTayaHHi Azepbaii/pkaHy Ta
PaHHBOIO CTA/IiEF0 PO3BUTKY CEKTOPY BiIHOBJIIOBAHOI eHeprii KpaiHu. Jlocii/pKeHHs poOGUTh BUCHOBOK, 110 e(heKTUBHA KJIiMaTHYHA MOTiTHKA
TIOBUHHA TIOEJHYBATH 3aXO/Y 1100 MPUCKOPEHHs IiZIBUIIEHHS eHeproeeKTUBHOCTI 3 iHilliaTuBaMM I11[00 PO3UIMPEHHS BUKOPUCTaHHS
Bi/JTHOBJIIOBAHOI eHeprii. 3alIporIOHOBaHa MOZIeJIb ITiJKPECIIOE MOABIITHY BaXKJIMBIiCTh ONITUMI3allil iCHyI040ro ClIOXKMBaHHs eHeprii Ta iHBecTy-
BaHHS B YMCTIlIi TEXHOJIOTII. Buxoasauu 3 pe3ynbTaris, 80% IOPIiYHOI 3MiHM BUKU/IB ITAPHUKOBUX Ta3iB y KpalHi MOXKHA IIOSCHUTU 3MiHaAMU
TaKuX (aKTopiB, IK BUPOOHUIITBO eJIEKTPOEHEPTii 3 BiIHOBIIOBAHUX JPKEPEJI, YaCTKa eJIeKTPOeHePrii 3 Bi/[HOBIIOBAHUX JKepeJl y 3araIbHOMY
BUPOOHUIITBI esiexTpoeHeprii Ta BBII Ha OfAMHUIO CIIOXKMBaHHS eHepril. Pesy/sraT [OCIIi/YKeHHSI MOXKYTb OYTH 3aCTOCOBaHi [/IsT pO3pOOKHU
CTpareriii CTajoro po3BUTKY €HepreTUKH Ta JOBrOCTPOKOBOI MOJIITUKY JiekapOoHizaliii.

KorrouoBi ciioBa: iekap6OoHi3aliisi, cTajia eHepreTHKa, CTpaTerii CKOpoueHHsT BUKH/[iB, €KOJIOTiUHA TTOJIITHKA, perpeciitHuil aHari3.
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EKCITEPUMEHTAJIBHE BUSHAYEHHA BIIYIMBY BOTHETACHUX PEYOBYH HA SHM>KEHHS
TEMITEPATYPHUX IIOKA3HUKIB ITUJITHAPUYHUX JITIA-IOHHUX EJJEMEHTIB XKUBJIEHHA (c. 22-31)

0. B. JIazapeHko, O. I0. ITazeH, H. O. ®epen, I. I. Agoasd, B.-II. O. IlapxoMeHKO

OG’eKTOM JIOCJI/KEHHsI GyJI0 BM3HAUEHO IapaMeTpH ITOXKEeXKHOI HeGe3IeKH JIiTiii-ioHHuX esieMeHTIiB jkuByieHHs (JIIE)K) Panasonic
NCR18650B (LiNipgCo0y 15Al0,0507). [IpoGeMa OTpUMaHHSI BUCOKOSIKICHIX BOTHETACHUX PEYOBMH Ta MaTepiasliB [l ITOTIepePKEHHST pO3IIO-
BCIO/DKEHHS T'OPiHHS IIOJISITa€ B OTPUMAaHHI BiJIIOBiHUX JaHUX eKCIIePUMEHTAJIbHUM IUIIXOM. 30KpeMa, BCTAaHOBJIEHHS TeIUIO(i3MuHUX
XapaKTEPUCTHK Ta YaCOBUX MOKA3HUKH 3aJIeXKHOCTI 3MiHM TeMmIeparypHux rnoka3sHukiB JIIE)K Panasonic NCR18650B (LiNiggCog15Alg0502)
3aJIKHO BiJi pi3HUX BOTHETaCHUX PEYOBHH € aKTYaJIbHUM ITUTaHHSM, SIKE BUPIIIEHO B PO6OTi.

3a pesy/ibTaTaMM eKCIIePUMEHTAIBHUX JI0CTiPKeHb OYyJI0 BU3HAYEHO, 1[0 Yac HACTaHHsI KPUTHUYHOI TeMIepatypu B cepefinHi (~ 170°C)
JIIEXK 3a ymoB fii 30BHIIIHBOTO MKepesa eHeprii (~ 300°C) cxragae ~ 400 c. EkCIieprMeHTaIbHO BCTAHOBJIEHO e(DeKTHBHICTh BUKOPHCTAHHS



BoAM Ta ByriekucaoT (CO,) Ha eeKTUBHICTh 3HMKEHHs (OXOJIOZPKEHHS) TeMIIepaTypy BHYTPIIHBOIO HAIlOBHEHHS. BignosizHo yac 3HU-
JKEHHs TeMIlepaTypu esieMeHTa /1o 20°C Bozoro ckiaziae 400 ¢, a 3a ymoBH BUKopucTtaHHs CO, ckiazae 280 c.

MareMaTHYHa MOJIeJIb 33/I0BiJIbHO OIIVICY€E ITPOIIEC OXOJIO/PKEHHS BHYTpilIHbOro HartoBHeHHs JITEJK Ta BiAmoBizHO Bepudikye excriepu-
MEHTaJIbHi pe3ysibTaTu /ZLOCIIiLL)KEHHSL 3aHp01’IOHOBaHa MaTeMaTU4YHa MOJEJIb Aa€ 3MOry 3ﬂiﬁCHHTH IIPOrHO3YBaHHS ITOBHOI'O OXOJIO/DKEHHS
JIIEXK 3a71€KHO BiJf THITy BOTHETAaCHOI peJOBMHH Ta ITEPUIONIOYaTKOBOI TeMIIepaTypy pedoBUHU. JI0AATKOBO, BCTAHOBJIEHO KOe(il[ieHTH Terio-
Bigaui JITEXK « (Br/m? °C) 3a yMoBH Jiii Bogoto Ta CO,, 10 CTaHOBJIATH 20 Ta 50 BiAIOBigHO.

OTpuMaHi pe3ylbTaTy JAal0Th MOXKJIMBICT 3[iHCHUTH pO3pOOKY e(peKTUBHUX BOTHETACHUX PEUOBHMH Ta QJITOPUTMY IX 3aCTOCYBAHHS,
30KpeMa BCTAHOBUTH ITapaMeTpH Yacy raciHHs Ta HeO0OXiZIHOro 06’eMy BOrHETaCHOI pe4OBMHU Bi/JIIOBiIHO ZI0 IIOTYXKHOCTI Ta BUAY aKyMyJIs-
TOpHOI 6atapei. [[ofaTKoBO, IIpeZicTaBIeHa MaTeMaTUYHa MOZieIb Modke OyTH BUKOpUCTaHa JyIs iHmux Tumis JITEXK 3 Byke Biomum teriodi-
3UYHUM XapaKTepPUCTUKAMM.

KurrouoBi croBa: yiiTiii-ioHHUI eJleMeHT, e()eKTUBHICTh OXOJIO[PKEHHS, 3HIDKEHHS TeMIIepaTypH, 3aco0U raciHHsI, BOJa, BYIVIEKHCIIOTA.
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BU3HAYEHHS BOTHETACHOI EGEKTHUBHOCTI KOMIIPECIMHOI IITHU 13 MOJU®IKOBAHOIO JIOBABKOIO
NH4H2PO4 (C. 32—38)

C. M. Illaxos, C. A. Bunorpanos, [I. B. I'puimenko, A. C. MexpHU4eHko, €. M. I'pinuenko, JI. B. Kuay6, H. }0. Macoriyu,
T. M. MorwisaHens, B. ®@. Ilinaep, 0. E. IlaBiiok

OG6’eKTOM JIOCJTi/PKEHHS € BOTHEracHa e(heKTUBHICTh BOJHUX BOTHETACHUX PEYOBHH, SIK KOMITpeciiiHa TiHa i3 MogudikoBaHOIO 06aBKOIO
NH,4H,PO,, xommpeciiiHa miHa TpaJuLilfHOTO CKJIajy, BOAA Ta I'eJIeyTBOPIOBAJIILHUH CKJIaZ,.

OcHOBHa rifnoTesa IoJsirae B TOMY, II[0 KOMIIpeciifHa miHa i3 MmopndikosaHoro go6aBkoro NH4H,PO, Mae 6isbin eeKTHBHI BOrHeracHi
BJIACTUBOCTI IIPY TaciHHi MOXeX KJ1acy A y IOPiBHAIHHA i3 KOMITPeCiiiHOO MiHOI0 TPaAMIIiiiHOrO CKJIazly, BOJOIO Ta rejieyTBOPIOBaIbHUMU
CKJIaZlaMU.

IIpoGsiema, 10 BUpillyBasach, — Bi/ICyTHICTh HayKOBO OOI'PYHTOBAaHUX ITOPiBHSUIBHUX JJAHUX IOJI0 BOTHETacHOI e)eKTHBHOCTI BOJHUX
BOIHEraCHUX PEYOBMH IPY TaciHHI HUMU CTaH/JAPTU30BaHMX MOJIeJIbHUX BOTHUIIL MOXKeXi kiacy 1A: koMripeciitHol miHK 3 MoaudikoBaHOIO
no6askoro NH,4H,PO,, KoMIpeciitHOI TiHK TpafUI[ilfHOTO CKJIazy, BOAU Ta TeJIeyTBOPIOBAIBHOTO CKJIAZLY.

ITpy BUKOPHUCTAHHI BCiX 3a3HaU€HMX BOTHETACHHX 3aC06iB CIOCTEpirajsoch ycIiliHa JikBifaris ropiHas. [Ipote HAMHIDKYMI Yac Ta BU-
TpadeHa Maca Ha raciHHs 6y/1i BctaHoBieHi came s KIT i3 M/T NH,H,PO,. Maca, mo 6y;1a BuTpadeHa Ha racinHs Borauma KII i3 NH4H,PO,,
Ha 7% MeH11a 3a Macy KII Tpaguniiinoro cxiagy ta 52% MeHIa 3a Macy Boau. [lia xommpeciiinoi ninu i3 MJI NH4H,PO, 3adikcoBanuii gac
racinas Ha 10% MeHIIHi 3a yac, HeoOXigHu A1 racinus Borauma KII TpagumiiiHoro ckiazy, Ta Ha 51% MeHIIN# 3a yac raciHHsI BOJOI0.

TlopiBHsIHO MTOKa3HUKH edexTuBHOCTI racinas KII i3 M/ NH4H,PO,, KII Tpagumiiinoro ckiazgy, I'VC Ta Bogu Mixk co6010. ¥ pesysib-
tari mokasuuk st KIT i3 M/l NH,H,PO, cranosuts I,, = 16,5 m?/kr-c, gist KIT tpagunifinoro cknany I, = 14,03 m?/xr-c, gias TYC
I, = 11,9 M?/kr-c, aust Bopu I = 3,94 M?/Kr-C.

OTpuUMaHi pe3yJIbTaT! IiJKPEC/II00Th, 110 3acrocyBaHHda M/I y ckuiazi KII, 3okpema NH4H,PO,, mifiBuiye 1i BorHeracHi BJacTUBOCTI, IpU
racinHi moxex kacy A. JloBezeHo, 1o BoreracHa edextuBHicTs KII 3i BMicTom M/I Ha 15% Buie BigHOCcHO A0 KII TpaguIiiiHoro ckiamy.
TlopiBusHO 3 I'YC edeKTHUBHICTD BUIA HA 28%, a IOPiBHIHO 3 BOAOIO — Ha 77%.

Korro4oBi cioBa: koMIipeciiiHa miHa, MogugikoBaHi 06aBKY, BOTHETacHi BJIACTUBOCTI, ITOXKeXI Kk1acy A, Bofa.
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BCTAHOBJIEHHA 3AKOHOMIPHOCTEN ®OPMYBAHHS BJIACTUBOCTEM BOTHECTIMKHUX
BIOKOMIIO3HWTIB HA OCHOBI I'TBPU/THOI'O BAXKYYOTIO (c. 39-47)

10. B. Tamiko, O. 10. ITanko, O. 0. Bepauuk, P. B. JlixapoBcbkuii, B. B. T'urinja, M. B. Cyxanesud, P. B. Kiumacs, B. B. IIpHCKHIOK,
II. O. 'utroueHKOo

O6’eKTOM JI0CTiPKEeHD € Ipolec (GOpMyBaHHS BIACTUBOCTEll BOIHECTIMIKUX GiOKOMIIO3UTIB Ha OCHOBI [IepeBHOI TUPCH i B'sDKydOMYy
i3 cymimi rincy Ta iHTyMeCLIeHTHOTO IOKPUTTS Ha ocHOBi IIBA-pucmepcii. IIpo6iema, sika JOCJIiPKyBaIach, MOJsrae y 3a6e3nedeHHi
cTifikocTi 610KOMITO3UTIB Ha OCHOBI I'ilICOBOTO B’SIXKY4O0Tr0 710 3MiHM YMOB eKcIuTyaTariii. Lle Ba)KJIMBO, OCKiZIbKM BUPOGHUIITBO 6i0KOMIIO-
3UTIB 3 Bi/[HOBJIIOBAaHUX JKePeJI AJist OyAiBHUIITBA, € aKTyaIbHUM. JI0BeZIeHO, 1110 IIPU TepMiuHili /1i1 Ha 3pa3ku 6i0KOMIIO3UTIB 3aiiMaHHS
He Bif0ys10Ccs, MaKCHMaJbHA TeMIlepaTypa AUMOBHX TasiB ckjana 6;1m3bpko 84°C. IIpu 3acTOCyBaHHS TilICOBOTO B’SKY4OTO Ha ITOBEPXHIi
6i0KOMITO3UTY YTBOPHJIACS HEropioya CTPYKTYpa, siKa 3arobimia 3aiiMaHHIO 3pa3ka. /[ 6i0KOMIIO3UTY Ha B’SDKY4YOMYy 3 cymiui rircy
Ta iHTYMECI[€HTHOTO ITOKPUTTs Ha ocHOBI [IBA-aucnepcii (ribpuiHe B’sbKkyde) XapaKTepHe YyTBOPEHHs 0OBYIVIFOBAaHHSI IIOBEPXHI 3pa3Ka,
110 3arobirae ftoro 3aifimanHio. OKpiM TOro, 32 pe3yJIbTaTaMU BU3HAUYEHHS IIPOIEeCY 3MOUyBaHHSI 6i0KOMITO3UTIB TECTOBUMHM PiJUHAMU
BCTAHOBJIEHO, 1[0 OTPHMMaHi TBepAi Tiza BifHOCATbCA A0 rifpodinbHUX MaTepiasiB, Il0 MalOTh BUCOKY 3MOYYBaHICTh BOJOI0. AHaJi3
pe3y/IbTaTiB eKCIIepUMEHTIB 3 BOAOIOIJIMHAHHSA 6i0KOMITO3HUTIB MTOKa3ye, 1[0 MAaKCUMAaJbHHI MpUpic MacH 6i0KOMITO3UTY Ha TillCOBOMY
B’SKY4OMY IIpH /il BOJOT'HM CKJIaB Maiixe 27% i OCHOBHMII IIpUpPiCT BOJIOTM HACTYIMB y mepiui 5 Ai6 excrio3unii. IIpupict macu 3paskiB
6i0KOMITIO3UTY Ha Tri6GpPUAHOMY B’S)KydOMY CTAHOBUB MeHIe 10% 3a paxXyHOK YTBOPEHHsI 000JI0HKHM Ha MOBEpPXHi THUPCU. 3HAYEHHS MiIl-
HOCTi 6i0KOMITO3UTIB /{0 CTUCKY 3aCBiZlYMJIO, IO 3pa30K, c(hOPMOBAHUI Ha IillCOBOMY B’SDKY4OMY, € 3HAUHO KpUXKHUM. IIpore, ass Gio-
KOMIIO3UTY, c()OPMOBAHOI0 Ha ri6pUAHOMY B’SDHKy4OMYy, Mexka MillHocTi ckiazae 1,88 MIla, sika 3a6e31edyeThbcst KJIeiIOBUMU BJIaCTHBOC-
TSIMU iHTYMECIIEHTHOTO MOKPUTTS. TaKMM YMHOM, € MiZICTaBU CTBEP/KYBATH IIPO MOXXIUBICTh €()eKTUBHOT'O CTBOPEHHS eKCIITyaTalliifHO
cTiliknX 6i0KOMITO3UTIB 151 Oy/liBHUI[TBA.

KJrro4uoBi ciioBa: KpUXKiCTh IiIICOBUX BUPOOiB, Ti6puAHE B’sDKyUe, AepeBHA THpCa, Map KOKCY, BOTHECTIHKiCTb.
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OIITHKA EHEPTOE®EKTHBHOCTI TA EKOJIOTTYHHX ITIOKA3HHKIB CBIT/IOAIOHUX JDKEPEJI CBITJIA
METOJAMU EKOJHU3AIHY (c. 48-60)

B. 1. Hazapenko, B. M. Copoxkis, [I. B. ITexyp, C. B. Illnax, 0. O. Bacosa, C. A. Baripos, I. M. Ko>xynrko

OG6’eKTOM JIOCTIKEHHS € TIPOIIeCH Ta (GaKTOPH, 110 BU3HAYAIOTH €HeProe(eKTUBHICTh Ta €KOJIOTIUHICTh CBIT/IOIOAHMX HKEpes CBIiTIA i
CIPUSIIOTh 3HIDKEHHIO HETaTUBHUX BIUIMBIB HAa HABKOJIUIIHE CEPeJIOBUIIIE Ta 3/[0POB’SI JIFOAEH.

B po6ori gocaimpkyBanu piBHi eHeproedeKTUBHOCTI Ta €KOJIOTiYHOCTI KOMEepLiHUX 3pa3KiB CBITVIOLIOAHMX CBITHJIBHUKIB Ha BiJOBIij-
HicTs BUMoraM PerstamenTiB Kowmicii €C 3 eHepreTruHoro MapkyBaHHS Ne 2019/2015 Ta 3 ekopm3aitHy Ne 2019/2020. 3a kpurepiii eHeproe-
exTuBHOCTI Oys10 IPUITHATO KoedillieHT KOPUCHOT Ail Mepesxi 7y (JIM/BT). OCHOBHI KpUTepii €KOIOriYHOCTi: rPaHUYHUI piBeHb MePeXTiHHS
SICKpaBOCTi Pyr) Ta BUAUMICTB cTpoGockomigHoro edekry SVM BcraHOBIeHi PermmamenTom Kowmicii €C Ne 2019/2020; rpaHUYHHI piBeHB
He6e3IeKH CHHBOIO CBiTJIa He ITOBHHEH IlepeBUIyBaTH rpyiy pusuky RG1 3a EN 62471:2018; rpaHuuHi piBHi y3araJbHeHOro IOKa3HUKA
nuckomdopty UGR 3a ISO 8995-1:2025.

CaiT/Iofio/iHi CBITMIBHUKY 3 BUKOPHCTAHHSM CBITJIOZi0/]iB BEJIMKOI ITOTY)KHOCTI MatoTh KoeimieHT 9y 135-170 sim/Br i BifnosifaoTs
Ks1acaM eHeproedexTuBHocTi D i C 3a PermmamenTom Komicii €C Ne 2019/2015. KoedilfieHT 77y CBITUIBHUKIB 3 MaJIONIOTY>KHUMMU CBIiT/I07i0-
namu - 100 sim/Br, k1ac eHeproedexTuBHOCT] F.

CBITUJIBHUKHN 3 MaJIOTNIOTY>KHUMHU CBIiTJIOfi0OfjaMM, BiITIOBiZjatoTh 3a piBHEM 6Ge3IIeYHOCTi CMHBOTO CBiT/Ia Tpymi pusuky RGO, a cBiTHIIb-
HUKH 3 MOTY)KHUMU CBiTiI0fiogamMu — rpyni pusuky RG1. Bci pociimpkeHi CBITU/IBHUKM BifNoBifaoTe BuUMoraMm Persiamenty Kowmicii €C
Ne 2019/2020 3a piBHEM MepexTiHHS CKPABOCTi Ta BUAMMOCTI CTpo6ocKoIigHOro edekTy (Pyry < 1, SVM < 0,4). CBiTJI0, 11]0 ITepeBHIIy€e BCTa-
HOBJIEHi I'PaHUYHI HOPMU 32 I[MU [TOKa3HUKAaMU, HETaTUBHO BILJIMBAE Ha 3/[0POB’sl Ta MOXKe KIacH(iKyBaTUCh, SIK CBITJIOBe 3a0pyAHEHHS.

Jxepesia CBiT/1a HAHOGIMBIIIIT BIUIMB HA HABKOJIMIIHS CEePe/[OBUIIIE 3/ilICHIOIOT B PE3YJIbTaTi CITIOXKMBAHHS €JIEKTPUYHOI eHeprii.

Kurro4oBi ciioBa: [piepesia CBiTVIa, CUCTEM OCBITJIEHHs, [pKepesl CBiT/Ia, CBITVIOAIOAHI CCTeMHU OCBIiT/IEHHS, CBIT/IOBe 3a0py/[HEHHs, Ha-
BKOJIMIIIHE CEPEJJOBUIIE.



