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The object of this study is the process of integrating industrial
energy storage units (IESU) into distribution electrical networks.
Their connection helps reduce peak loads on the elements of networks
and improve the quality of voltage. However, determining the optimal
TESU capacities and their places of connection to networks is associ-
ated with objective difficulties. It is necessary to apply comprehensive
optimality criteria and take into consideration active restrictions.
In addition, the trends in the development of distribution networks
and pricing in the energy market are partially undefined. The current
study proposes the formalization of the problem of optimizing the
placement of IESU in distribution networks and reports a new method
to solve it. Its application contributes to a reasonable definition of the
volume of investments in the development of IESU, taking into con-
sideration technical restrictions on the part of distribution networks.
To solve the problem of multifactorial optimization of the energy stor-
age system, the decomposition and method of ideal current distribu-
tion (for electricity losses) were applied. It is shown that this problem
can be reduced to an iterative calculation of current distribution in the
substitution circuit of power grids with active resistances. And, to take
into consideration economic factors, a technique to determine and
adjust fictitious resistances was devised. An optimization algorithm
has been proposed that ensures a decrease in the number of computing
operations and an increase in the reliability of obtaining an optimal
solution. Its application makes it possible to take into consideration
the dynamics of pricing, consumption, and electricity generation pro-
cesses over long periods. This contributes to the formation of sound
design decisions on the connection of IESU to distribution networks.

Keywords: energy storage system, distribution electrical net-
work, optimization, losses, quality of electricity.
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A relevant scientific-practical issue related to the sustainable
development of outer space is the selection of optimal parameters
of solar panels for the uninterrupted supply of energy in the power
plants of spacecraft. It has been determined that advancing energy-
efficient technologies is a prerequisite for ensuring stable space
activities. The decision-making process regarding the choice of al-
ternative options for ensuring the electrothermal protection of solar
panels in the power plants of spacecraft occurs under the conditions
of uncertainty and various risks.

A methodical approach to assessing the effectiveness of options
for building electrothermal protection systems for solar panels in the
power plants of spacecraft has been devised. The hierarchical struc-
ture of the problem about approving of the choice of electrothermal
protection of solar panels has been constructed on the basis of the
method of analytical hierarchical process, which makes it possible to
derive a set of optimal options.

Five alternative options for electrothermal protection of solar
panels have been chosen, which, unlike existing ones, take into con-
sideration the phases of the life cycle, namely, the period of active

operation. The selection of criteria for choosing the parameters of
electrothermal protection of solar panels in the power installations of
spacecraft has been substantiated: ensuring the smooth operation of
solar panels; availability of service in emergencies; the life cycle of solar
panels; the cost of solar panels; technical safety; mass-size indicators.

It is argued that the chosen optimal alternative “Solar panels
with protection on the basis of self-resetting fuses” could prolong the
active life cycle and, as a result, reduce the number of repairs (cur-
rent and overhaul) of solar panels in space activities. Owing to the
use of this option, positive results could be achieved such an increase
in the active life cycle by 20 %, as well as an increase in technical
safety by 24 %.

Keywords: solar butterfly, electrothermal protection, posistor
polymer nanocomposite, dark current, efficiency of switching ele-
ments.
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Street lighting is very important now-days especially at danger-
ous areas and highways but it consume a lot of power and it became
challenging for many researchers in the past few years. Enormous ef-
forts have been placed on the issue of reducing power consumption in
illuminating cities and streets, researchers had various approaches and
methods in tackling this challenging matter, till now there is no ideal
system that has been developed to reduce the electricity usage. In this
paper intelligent controller based on deep learning proposed to control
the light at the street from sunset to sunrise, the system will decrease
the light used to illuminate the streets in the absence of movements, the
network trained based on deep learning with several image of different
objects to help the system detecting any moving objects in the street
to provide the street with the exact amount of light needed in order to
reduce the waste of electrical energy resulting from street lighting and
to help reduce accidents hence high percentage of criminal activity and
life threatening conditions occur in the absence of light. The system
was trained with a vast and diverse dataset to assure the accuracy and
efficiency of the proposed system, the trained system showed a result
of 90 precision of detecting moving objects, the proposed system was
tested with a new dataset to assure the reliability and dependency of
the system and reducing the errors to the minimum, the system shows
promising results in detecting movements and objects, after the detec-
tion being complete, the system will send a pulse width modulation
causing a 20 % light dimming, leading to enormous reduction in the

power consumption, adding to that the proposed system is easy to use.
Keywords: street lighting, object detection, intelligent control-

ler, deep learning, power consumption.
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This paper reports an experimental study into the magnitude of

the power of mechanical losses of the prototype of a rotary-piston
engine with an articulated cam mechanism for transforming move-
ment, which was aimed at resolving the issue related to improving
the efficiency of energy conversion.

It has been experimentally established that the greatest com-

ponent of the power of mechanical losses in a rotary-piston engine
with an articulated cam motion transformation mechanism is fric-

tion losses. Depending on the rotational speed, they are about
68.4...74.4 % of total losses.

The influence of the rotor rotation frequency on the total

change in the power of mechanical losses and its components has
been determined (an increase in the rotations by 3.75 times leads



to an increase in the power of mechanical losses by 3.3 times). It is
established that the rotation frequency of the rotor does not have the
same effect on the power components of mechanical losses. Thus, an
increase in the rotations by 3.75 times leads to an increase in friction
losses by 3.0 times, and the component of losses on pumping strokes
by 4.1 times.

It was found that an increase in the pressure of working body
by 2.0 times contributes to an increase in the mechanical efficiency
of the rotary piston engine by 1.1 times. At the same time, it was
determined that the rational speed range, which corresponds to the
maximum values of the mechanical coefficient of efficiency, regard-
less of the pressure of working medium, is 800...1200 min "

The resulting experimental data on studying the magnitude of
the power of mechanical losses in the form of an analytical model of
the influence of the main operational parameters of the rotary-piston
engine with an articulated-cam mechanism for converting movement
into a mechanical coefficient of efficiency have been generalized.

The results reported here could make it possible to preliminary
assess losses at energy conversion at the design stage and to con-
struct a rotary piston engine for different purposes.

Keywords: rotary piston engine, compressed working fluid, de-
gree of filling, power of mechanical losses.
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The object of the study is coal sludge and coal fines of the Shu-
barkol deposit and the Kuznetsk coal basin (Republic of Kazakh-
stan) for the production of coal-water fuel, which allows replacing
liquid and gaseous expensive products. The resulting fuel (after
treatment of coal seams and burial) from industrial waste should
not harm the environment, which requires certain economic in-
vestments. For crushing coal and coal sludge in the crushing and
grinding unit, an electrohydroimpulse device for fine grinding of
materials was used, consisting of a control unit with a protection
system, a pulse capacitor and a high-voltage generator (capacitor
bank capacity 0.75 pF, pulse discharge voltage 15-30kV, length
of the interelectrode distance 7-10 mm). After grinding, fine coal
particles rise to the surface of the water, and impurities settle at the
bottom of the device, which allows enriching the product (flotation).
Surface structures and coal fraction sizes were obtained using a Tes-
can Mira 3 scanning electron microscope. The main characteristics of
coal-water fuel during vortex combustion were: the diameter of the
fraction 0—250 microns — 63—74 %, process water — 36—24 %, special
additive — 1-2 %. Coal-water fuel is similar to liquid fuel, and when
transferring heat-generating plants to combustion of suspension, no
significant changes in the design of boilers (units) are required. This
makes it easy to mechanize and automate the processes of receiving,
feeding and burning fuel, and the vortex combustion technology at a
temperature of 950-1050 °C guarantees fuel efficiency of more
than 97 %. The given optimal parameters of electrohydroimpulse
technology when introduced into production will allow not only
grinding, but also enriching the coal product.

Keywords: coal-water suspension, electrohydraulic effect, coal
sludge, plasticizer.
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PO3POBJIEHHA METO/1Y OIITUMI3AIII PO3SMIIIEHHS IPOMHUCJI0OBUX HAKOIIMUYBAUIB EHEPTII ¥
PO3NIOAIVIBHUX EJEKTPUYHUNX MEPEJKAX HA OCHOBI ITEAJIbHOTO CTPYMOPO3IIOALIY (p. 6-16)

B. B. Kymuk, B. B. Tenrs, C. f1. Bumnescokuii, 10. B. I'puiok, I. B. I'pumiok, M. B. 3arxeit

O6'eKTOM JIOCTII/IZKEH s € Ipollec iHTerpyBaHHs IPOMUCAOBUX Hakormmuysauis eneprii (TTHE) y posnopinbhi enexrpuuni mepeski. Ix
TIPUEAHAHHS CIIPUSIE 3MEHIIIEHHIO MIKOBUX HaBaHTaKeHDb Ha €JIEMEHTH MepPesk Ta IMiIBUIIEHHIO SKOCTI HanpyTH. Ajle BUSHAYeHHS ONTHMAb-
nux emuocreil [THE Ta micub iX NpueaHaHHs 10 MEPEK OB’ A3aHe 3 00'€KTUBHUME CKJIagHocTsaMu. HeoOXiaHo 3aCTOCOBYBATU KOMILIEKCHI
KpuTepil ONTUMAIBHOCTI Ta BPAaXOBYBATH aKTUBHI 0OMeKeHHs. KpiM TOro TenieHiii po3BUTKY PO3MOMIIBHUX MEPEXK Ta MiHOYTBOPEHHS Ha
€HEPrOPUHKY € YaCTKOBO He BU3HAUYEHUMHU. B omrcanoMy pocuijizkerHi 3arpononosano (hopmasisaiiio 3aaaui ontumisaiii poamimenss [IHE
Y POBTOZIBHIX MEPEKAX Ta PO3po6ICHO HOBHMIT METO/ LIS i po3B’s3antst. Floro 3acToCyBamTs Crpise 06rpyHTOBAHOMY BH3HAYCHHIO 0OCATY
inBectuiiil y possutok ITHE 3 ypaxyBanHsaM TexHIYHUX 00MeKeHb 3 GOKY pO3NOAIIbHUX Mepexk. /st po3s’asanis 3agadi GararohakTopHoi
ONTUMI3ALIT CHCTEMU HAKOIIMYEHHS eHeprii OyJI0 32aCTOCOBAHO JIEKOMIIO3UIIIIO Ta METO/L i/I€aJIbHOTO CTPYMOPO3IIOLTY (32 BTpaTaMu eJIeKTPO-
eneprii). TTokazaHo, 1o 15 3a1a4a Moke OYTH 3BeIeHa 10 iTepalliitHoro po3paxyHKy CTPYMOPO3IOIIIY Y 3aCTYIHINH CXeMi eJIEKTPOMEPEK 3
AKTUBHUMU OMOPaMu. A JUIsT BpaXyBaHHsI eKOHOMIUHIX (haKTOPiB 6yJI0 PO3POOIIEHO CIIOCiO BU3HAYEHHS Ta KOPUTYBaHHs (DiKTHBHUX OIOPIB.
3anporoHOBAHO ONTUMIZAIHHAN aJITOPUTM, 110 3a0e31eUy€ 3MEHIIEHHS KIJIbKOCTI 00UMCTIOBAIBHIX OIEPAIliil Ta Mi/IBUIIEHHST HA/[ITHOCTI
OTPUMAHHS OITHMAIBHOIO PO3B’si3Ky. Moro sacrocyBans aae 3MOry BpaXoByBaTH JMHAMIKY HPOLECIB HiHOYTBOPEHHS, CIIOKUBAHHS Ta BH-
POGJIEHHST eJIEKTPOEHEPTIT MPOTAroM TpuBaux repionis. Ile cnpusie GopMyBaHHIO OOIPYHTOBAHUX TIPOEKTHUX pilieHb 3 npueaHanus [THE
710 PO3TIOIIBHUX MepesK.

KmouoBi ci0Ba: HaKONMUyBay eJIEKTPUYHOT eHeprii, PO3MOIiJIbHA eJIEKTPUYHA MepPesKa, ONTUMI3allisl, BTPATH, SKiCTh €JIeKTPOEeHePrii.

DOI: 10.15587/1729-4061.2022.258480
OBIPYHTYBAHHS BUBOPY ITAPAMETPIB 3ABE3ITEYEHHS EJIEKTPOTEILIOBOTO 3AXUCTY
COHSIYHUX BATAPEI1 B EHEPTOYCTAHOBKAX KOCMIUYHUX AIIAPATIB (p. 17-24)

T. B. Tinbopme, JI. B. Hakamuaze, C. B. Masypuk, B. O. Taépineup, B. P. Koioyuos, 1. B. Tomiiko

AKTyanpHOIO HAYKOBO-TIPAKTHYHOIO MPOOIEMOIO CTATIOTO PO3BUTKY KOCMIYHOTO MTPOCTOPY € BUOIP ONTHMATBHIX TTAPAMETPIB COHSIHNUX
Garapeii st 6esrepebiitHo mogaui eHeprii B eHEProyCcTaHOBKAX KOCMIYHUX arnaparis. BusHaueHo, 110 PO3BUTOK eHeproeeKTUBHUX TEXHO-
JIOTIH € 060B’A3KOBOI0 YMOBO 3a0€3IIeUeHHsT CTaI0l KOCMIUHOI AisiibHOCTI. TIpotec IpUiHATTS pillleHb CTOCOBHO BUGOPY aJbTePHATUBHIX
BapianTiB 3abe3MeueHtst eJeKTPOTEIIOBOTO 3aXICTy COHSYHUX Garapeil B €HeproycTaHOBKAaX KOCMIUHIX amapatiB BiIOYBa€ThCS B yMOBAX
HEBU3HAYEHOCTI Ta PIBHOMAHITHUX PU3UKIB.

P0o3po6sieHo MeToAMYHUI /Xi/] OIiHIOBaHHs e(heKTHBHOCTI BapiaHTiB MOGYIOBU CHCTEM €JIEKTPOTEINIOBOTO 3aXMUCTyY COHSYHUX GaTapeii
B €HEPrOyCTAHOBKAX KOCMivHUX anapartis. [lo6yzoBana iepapxiuHa cTpyKTypa 3a/a4i yXBAJIEHHS PillleHHS BHOOPY €l€KTPOTEIIOBOTO 3aXICTY
COHSIYHMX Oarapeil Ha OCHOBI METOJLY aHAJIITUYHOTO 1EPAPXIYHOTO MPOIIECY, TIO A03BOJISIE OTPUMATH MHOKUHY ONTUMATbHIX BapiaHTiB.

OG6pano 1'STh aJIbrepHATUBHUX BapiaHTiB eJIeKTPOTEIIOBOI0 3aXKMCTY COHSYHUX GaTapeil, 1o Ha BiAMIHHY Bijl iCHYIOUHX, 103BOJIsIE cTabi-
JizyBaTu (hasu KUTTEBOTO UKL, & CaMe, TePMiH aKTUBHOI eKciiryaTaitii. OOrpyHTOBaHO BUGIp KPUTEPIiB 110 10 BHOOPY TIAPAMETPIB eJIEKTPO-
TEIUIOBOTO 3aXMCTY COHSYHUX Oatapeil B eHeproyCcTaHOBKAX KOCMIYHUX amapartis: 3abesmedentst Ge3mepebiiiHoi poboTH COHSIHUX OaTapeii;
JOCTYIHICTh B 0GCIYTOBYBaHHI B TIO3AIITATHUX CUTYAIlisX; TEPMiH eKCILIyaTallii COHsIYHUX Garapeil; BapTiCTh COHSIYHUX GaTapeil; TeXHiYHA
6esnexa; MacorabapuTHI MOKA3HUKH.

AprymenToBano, 1o obpana onrtuMabia aasrepraTiba «Corsuni 6arapei i3 3aXUCTOM Ha OCHOBI 3aM0GIKHUKIB, 1[0 CAMOBIAHOBJIIOIOTh-
Cs1» JI03BOJIUTD 301IBITMTH AKTUBHUIT TEPMiH eKCIUTyaTalli i, AK HACII0K, BMEHIIUTHU KiJbKiCTh PEMOHTIB (IIOTOUHUX Ta KAMiTaJIbHUX ) COHSIY-
HUX Gatapeil B yMOBaX KOCMIUHOT [isIBHOCTI. 3aBISIKH BUKOPUCTAHHIO IIbOTO BAPIaHTY MOKHA JIOCSATTH TTO3UTHBHUX PE3YJILTATiB: 301/IbIICHHST
TepMiHy aKTUBHOI excruryaraiii Ha 20 % Ta 361iblneH st TexHiuHOI Ge3mexn Ha 24 %.

KiiouoBi ciioBa: constuna 6arepest, €JIEKTPOTEIVIOBUX 3aXKCT, MO3UCTOPHUIA MOJTIMEPHUIT HAHOKOMIIO3UT, TEMHUI CTPYM, eeKTHUBHICTH
eJIeMeHTiB KOMYTaIllii.
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BUKOPHUCTAHH IVINBOKOTIO HABYAHH? /IJI51 PO3POBKU IHTEJIEKTYAJIBHOTO KOHTPOJIEPA
BYJIMYHOTO OCBITJIEHHS I CIOKUBAHHS EJIEKTPOEHEPTII (p. 25-31)

Bilal Ibrahim Bakri, Yaser M. Abid,Ghaidaa Ahmed Ali, Mohammed Salih Mahdi, Alaa Hamza Omran, Mustafa Musa Jaber,
Mustafa A. Jalil, Roula AJ. Kadhim

Byuridte ocBiT/IeHHST yske BasKJIMBE B HAIIM /Hi, 0COOJIMBO B HEOE3MEUHNX paiioHax Ta Ha aBTOMAriCTPAJISIX, ajle BOHO CIIOKUBAE 6arato
eHeprii i octanHi KisbKa PoKiB cTaso npobaeMoio A 6araTbox A0CTiAHUKIB. Benmuesni 3yCUILIA 6y]m JIOKJIaJIeHi 10 TIpoGJIeMU 3HUKEHHS
€HEePrOCTIOKUBAHHS Y BUCBITIEHHI MICT i BYJIUIIb, TOCIIHUKI MaJIU Pi3Hi MiIX0IN Ta METOAN BUPIIIEHHS IIbOTO HETIPOCTOTO 3aBIaHHs, T0Ci
He PO3POOIIEHO i/leayibHy CUCTEMY, TIPUSHAYEHY JUIsI 3HUKEHHST €HEPTOCIIOKUBAHHSL. Y Il CTaTTi 3aPOIAHOBAHO IHTEJNEKTYATbHUIT KOHTD-
oJIep KepyBaHHs Ha OCHOBI IIMGOKOTO HABYAHHS CBITJIOM Ha BYJIMIL Bij 3axoiy comipt. Taka cucrema Oyjie 3MEHIyBaTH CBITJIO, 110 BHUKO-



PUCTOBYETHCSI /ISt OCBITJICHHSI BYJIMIb [IPU BificyTHOCTI pyXy. Mepeska HaBueHa Ha OCHOBI IIMGOKOr0 HABYAHHSI 3 KIJIbKOMA 300pakeHHAMI
pisaux 06’ekriB. Crucrema BUSBIISAE Oy/b-sKi pyXoMi 00’'€KTH Ha BYJIHIL, 11106 3a0e3MeYNTH BYJIMINIO0 TOYHOIO KiIJIBKICTIO CBiT/Ia, HEOOXIIHOIO
JUIS CKOPOYEHHS BTPAT eJIEKTPOEHEPTil BHACIIIOK BYJIMYHOTO OCBITJIEHHS TAa 3MEHIIEHHS Hell[aCHUX BUIIAJIKiB, a TAKOXK BHCOKOTO BiJICOTKY
3JIOUMHHOI [iTIBHOCTI, O BiAOyBaeThes 3a BigcyTHicTio cBiTia. Crucrema OyJia HaBYeHa Ha NIMPOKOMY 1 PI3HOMaHITHOMY HaGOpi 1aHuX, 1mob
rapaHTyBaTy il TouHicTh Ta edexTuBHicTh. CrcTeMa Mokazana pesysbsrar 3 Tounictio 90 npu BusiBJIeHHI 06'€KTIB, M0 pyxaoThes. Crucrema
GyJ1a IPOTECTOBAHA 3 HOBMM HAOOPOM JIAHUX, II00 TAPAHTYBATH HA/IIHICTD 1 3aJI€/KHICTh. CHCTEMU Ta 3BOJISTYU TIOMUJIKU 10 MiHIMYMY, CHCTEMa
TIOKA3y€ MEPCIIEKTUBHI Pe3YJIBTaTH Y BUSIBJIEHH] PyXiB Ta 06'€KTIB, MCIsT 3aBEPITEHHS BUSBIEHHST CHCTEMA Bi/ITIPABIISIE MIIPOTHO-IMITYIbCHY
MOJIYJISAIIIO, 1[0 BUKJIMKAE 3aTeMHEHHs cBiT/ia Ha 20 %, 110 TIpU3Be/ie 10 BEIMYE3HOr0 3HUKEHHsI OTYKHOCTI cniokuBarHsa. OcobauBo ¢
3a3HAYMTH, 1110 3AIIPOIIOHOBAHA CUCTEMA ITPOCTA Y BUKOPUCTAHHI.

Kio4oBi cioBa: ByJimuHe OCBITJIEHHSI, BUSBIEHHS 00’€KTIB, iHTENIEKTYAIbHIN KOHTPOJIED, TINOOKe HABYAHHS, CIIOKUBAHHS €JIEKTPO-
eHeprii.
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BHU3HAYEHHA IIOTYKHOCTI MEXAHIYHIX BTPAT POTOPHO-IIOPITHEBOT'O IBUT'YHA (c. 32-38)

0. C. Murpodanos, A. 0. IIpockypiH, A. C. Ilo3nancekuii, O. B. 3iBenko

[TpoBesieHO eKcIIEpUMEHTAIbHI JIOCII/KEHHS BEJIMYUMHHU ITIOTYXKHOCTI MEXaHIUHHUX BTpaT JOCJIIHOTO 3pa3ka POTOPHO-IOPIIHEBOIO
JIBUTYHA 3 MAPHIPHO-KYJIaYKOBUM MEXaHI3MOM TIePETBOPEHHS PYXY, IO CIIPSMOBAHe Ha BUPIIIEHHST MPOOIEMH MiABUIEHHST e(heKTHBHOCTI
€HeprolepeTBOPEeHHs.

ExcrieprMeHTaIbHO BCTAHOBIIEHO, 1110 HAWOIIBIIIOIO CKIAT0BOIO TIOTYKHOCTI MEXaHIYHIX BTPAT ¥ POTOPHO-TOPIIIHEBOMY BUTYHI 3 TITap-
HIPHO-KYJIAYKOBUM MEXaHI3MOM II€PETBOPEHHS PyXy € CaMe BTPATU Ha TepTsi. BOHU CKIAIA0Th 3aI€KHO Bijl YaCTOTH 0OepTaHHs OGJIH3bKO
68,4...74,4 % Bij 3arajbHUX BTPAT.

BusnaueHo BIJIMB 4acTOTH 06epTaHHs pOTOpa Ha 3aTaJibHy 3MiHY MOTY;KHOCTI MEXaHIYHUX BTPAT Ta il CKIa/0BUX (301IbIIeHHST 00epTiB Y
3,75 pasu IPUSBOAKTD JI0 3POCTAHHS MOTYKHOCTI MEXaHIYHUX BTpaT y 3,3 pasu). BeTaHOBIIEHO, 1110 YacToTa 06EPTAHHSI POTOPA MA€E He OJHA-
KOBHH BILIMB HA CKJIAZ0BI MOTYKHOCTI MeXaHiYHUX BTpart. Tak, 36ibienHs 00eptiB y 3,75 pasul IPU3BOAUTD 10 3POCTAHHsI BTPAT HA TEPTST Y
3,0 pa3u, a ck1a10Bo1 BTpAT HA HAacocHi xou y 4,1 pasu.

Beranosieno, mo 36ibiieHHs TucKy pobodoro Tina y 2,0 pasu cupusie miABUIEHHIO MEXaHIYHOTO KoeDilli€HTa KOPUCHOT i pOTOPHO-
nopiHeBoro Asuryna, y 1,1 pasu. IIpu 11boMy BU3HAYEHO, 110 PAIliOHAIBHUM J[ialla30HOM 00epPTiB, SIKOMY BiAOBIAAI0Th MaKCUMaJIbHI 3Ha-
YeHHsI MEXaHIYHOTO Koedilli€HTa KOPKUCHOI 1il, He 3aJIeKHO Bijl TUCKY poGodoro Tija, € 800...1200 xp L.

Y3aranapHeHO OTPUMaHi eKCIepIMEHTATbHI AaHi JOCTI/KeHHS BeINYNHNI TTOTY>KHOCTI MEXaHIYHUX BTPAT y BUIVIS/I aHATITHYHOI MOJeT
BILUIMBY OCHOBHUX €KCILIyaTalliifHUX mapaMeTpiB poOOTH POTOPHO-IIOPUIHEBOTO JABUTYHA 3 IIAPHIPHO-KYJAYKOBIM MEXaHI3MOM MEPETBOPEH-
Hs PyXy Ha MeXaHiqyHnii KoedilienT KopucHoi fii.

OtTpumani pe3yJsraTi J03BOJISIIOTH BUKOHYBATH TIOTIEPE/IHIO OIIHKY BTPAT IIPH €HEeProlepPeTBOPEHHI Ha CTa/lil IPOEKTYBAHHS Ta CTBOPEH-
HS1 POTOPHO-TIOPIIHEBOTO JIBUTYHA PI3HOTO I[iIbOBOTO MTPU3HAYEHHS.

Kir040Bi ¢c10Ba: pPOTOPHO-MOPITHEBHUIT IBUTYH, CTHCHEHE POGOYE TiO, CTYTiHD HATOBHEHHS, TIOTYKHICTh MEXAHIYHIX BTPAT.

DOI: 10.15587/1729-4061.2022.259734
PO3POBKA TEXHOJIOI'TI OAEPKAHHA BOJOBYITIIbHOTO ITAJIMBA (p. 39-46)

Bekbolat Nussupbekov, Ayanbergen Khassenov, Ulan Nussupbekov, Bektursin Akhmadiyev, Dana Karabekova, Bayan Kutum,
Nazgul Tanasheva

O6’eKTOM IOCIIZKeHHS € BYTLJIbHI LIJIaMU Ta BYTLIbHUN Npi6’ 30K I_Hy6ap1<0J1bcm<oro pozoBuiia i Kysnenbkoro ByrizibHOro 6ace17my
(Pecny6uika Kazaxcran) a1t BUpOOHUITBA BOOBYTIIBHOTO MAJIMEBA, O 03BOJISIE 3AMIHUTH JIOPOTI Piiki Ta razomoniGui mpoaykTn. Omepky-
BaHe manuBo (MicJast 06POOKU BYTITbHUX [IACTIB Ta 3aXOPOHEHHST) 3 IPOMUCIIOBHUX BiJIXO/IiB He TIOBUHHO 3aB/IaBATH MIKOJU HABKOJIUITHHOMY
CEPEIOBHUIILY, [0 BUMATA€ IIeBHUX CKOHOMIYHUX BKJIazeHb. J171s1 110ApiOHEHH S BY TS Ta BTIIBHOTO HIJIaMY B IPOOUIIBHO-TIOAPIOHIOBAIBHOMY
arperati BUKOPHCTOBYBAJIACH €€KTPOTIIPOIMITYIbCHA YCTAHOBKA [T TOHKOTO TTO/IPIGHEHHS MaTePialiB, MO CKIAAAETHCST 3 GIOKY YIPABIiH-
HS1 3 CHCTEMOIO 3aXUCTY, IMITYJIbCHOIO KOH/IEHCATOPA 1 BICOKOBOJIBTHOTO TeHepaTopa (eMHicTh KoHeHcaTopHoi 6arapei 0,75 Mx D, immyibcHa
pospsiana Hanpyra 15-30 kB, miskesaexrpozna Bigcrans 7—10 mm). TTicss noapiGHentst ApiGHi YaCTUHKY BY TS T AHIMAIOTHCS HA TIOBEPXHIO
BOJIM, @ IOMIIIKH OCIIal0Th Ha JIHi IPUCTPOIO, 1110 3abe31ieuye 30arauens npoaykry (duoraiiio). CTpyKTYpH MOBEPXHI Ta pO3MipH BYTLILHUX
(pakuiit 6y oTpuMaHi 3a I0OMOMOTOI0 CKaHYHOUOTO eJIEKTPOHHOTO Mikpockoma Tescan Mira 3. OCHOBHI XapakTepUCTUKK BOJOBYTIILHOTO
MaJiMBa TIPU BUXPOBOMY CIHIA/IOBaHHI cTaHoBuim: aiamerp ¢paxiii 0-250 Mxm — 63-74 %, Texuiuna Boga — 36—24 %, cnerfiaabpia 1o6aB-
Ka — 1-2 %. BojoByrijibHe aanBo aHAJIOTIYHO PiZIKOMY MAJIUBY, LIO TIPH TI€PEBE/IEHHI TEIIOreHePYIOUNX YCTAHOBOK HA CIIATIOBAHHS CYCIIeH-
311 He BUMarae iCTOTHUX 3MiH y KOHCTPYKIIii KoTiB (arperaTis). Ile mosernrye MexaHisaniio Ta aBTOMaTH3aIliio porieciB mpuiiomy, mojaui i
CHATIOBAHHS [AJIMBA, & TEXHOJIOTIsI BUXPOBOro criaymoBanis npu temiepatypi 950—-1050 °C rapanrye nanusnnii KK/ nonan 97 %. Haseneni
ONTUMAJIBHI TAPAMETPH EJIEKTPOTIAPOIMITY TECHOT TEXHOJIOTIT TPU BIPOBA/UKEHHI Y BUPOOHUIITBO 3a0€31eUyI0Th He TIIbKU MOAPIOHEHHS, a i
36aradeHHst BYTiIbHOTO MPOLYKTY.

Kmou4oBi ciioBa: Bo/IOBYTi/IbHA CyCIIEH3is, eJIeKTPorifipaBiiuHuil eeKT, ByriIbHUI 111aM, I1acTiudikaTop.





