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This paper proposes a step-by-step technique for combining
basic models that forecast electricity consumption in an artificial
neural network by the method of preliminary selection and further
hybridization. The reported experiments were conducted using
data on hourly electricity consumption at the metallurgical plant
AO ArcelorMittal Temirtau in the period from January 1, 2019, to
November 30, 2021. The current research is related to the planned
introduction of a balancing electricity market. 96 combinations of
basic models were compiled, differing in the type of neural network,
the set of initial data, the order of lag, the learning algorithm, and
the number of neurons in the hidden layer. It has been determined
that the NARX-type network is the most optimal architecture to
forecast electricity consumption. Based on experimental studies, the
number of hidden neurons needed to form a planned daily profile
should equal 3 or 4; it is recommended to use the conjugate gradient
method as a learning algorithm. When selecting models from three
groups, it was revealed that the conjugate gradient method produces
better results compared to the Levenberg-Marquardt algorithm. It
is determined that the values of the selected RMSE error indicator
take values of 23.17, 22.54, and 22.56, respectively, for the first, sec-
ond, and third data groups. The adaptive hybridization method has
been shown to reduce the RMSE error rate to 21.73. However, the
weights of the best models with values of 0.327 for the first group of
data, and 0.336 for the second and third ones, show that the indi-
vidual use of a separate combination of models is also applicable. The
devised forecasting electricity consumption model can be integrated
into an automated electricity metering system.

Keywords: short-term forecasting, weighted average forecast,
hybrid model, neural network, electrical load.
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This paper considers the task of ensuring the energy and en-
vironmental security of regions under the conditions of shortage
of traditional energy resources. The method of expert assessments
has been applied to justify the choice of types of acceptable energy
resources that provide an increase in the relative energy supply of the
territories of the regions.

A list of factors from 6 groups has been devised and compiled
that includes 27 indicators characterizing the technological, envi-
ronmental, and other consumer characteristics of energy resources
available for use.

The maximum and minimum values of the indicator scores, the
permissible intervals for their change, and the weighting coefficients
that assess the importance of the indicator in the list have been
determined.

The method of expert assessments is supplemented by a random
number generator for the formation of an information field on the
values of the characteristics of energy resources and statistical pro-
cessing of data on acceptable energy resources under the conditions
of the considered regions.

A quantitative comparative analysis of available energy resourc-
es and technologies based on them was carried out. It is proposed to
use the acceptability index and the environmental conservation in-
dex as a criterion for the preference of a resource. Index values equal
to or greater than 1 indicate resource preference. It is shown that for
the base region under consideration, such resources are nuclear, solar,
wind, and hydropower.

The method of expert assessments makes it possible to get an ob-
jective idea of the acceptability of using a certain energy resource to
ensure energy security, taking into consideration its environmental
impact in a particular region of the country.

A quantitative comparative analysis of the state of the existing
structure of energy resources in the region and their availability has
been carried out.

To conduct a comparative analysis of acceptability by indicators
and types of resources, a graphical and analytical methodology was
used. The reliability of the results obtained was assessed using a
concordance coefficient.

The results could be useful for devising projects for the develop-
ment and ensuring the energy security of the regions in the context
of reforms.

Keywords: expert assessments, applicability, energy resources,
energy security, environmental friendliness, acceptability, environ-
mental conservation index.
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Comparison of thorium nitride (ThN) and uranium nitride (UN)
fuel on small modular PWR in neutronic analysis has been carried out.
PWR in module is one type of reactor that can be utilized because of
its small size so that it can be placed on demand. Neutronic calcula-
tions were performed using SRAC version 2006, the data library using
JENDL 4.0. The first calculation was fuel pin (PIJ) calculation with
hexagonal fuel pin cell type. And the second calculation was reactor
core (CITATION) calculation using homogeneous and heterogeneous
core configurations. ThN and UN fuels use heterogeneous configura-
tions with 3 fuel variations. The reactor geometry was used in two
fuels are the same, with diameter and height active core was 300 cm
and 100 cm. In this research, Np-237 was added as a minor actinide
in the UN fuel to reduce the amount of Np-237 in the world and also
reduce the k-eff value. For ThN fuel, Pa-231 also added in the fuel to
reduce the k-eff value. The optimum configuration of UN fuel reached
when used heterogeneous core configuration case four with percent-
age of U-235 in F1=5.5 %, F2=7 % and F3=8.5 % also with the addi5
tion of Np-237 0.2 % and fuel fraction 56 %. It has a maximum excess
reactivity value 12.56 % %Ak/k. And then, the optimum configuration
of ThN fuel reached when used heterogeneous core configuration case
three with percentage of U-233 in F1=2 %, F2=4 % and F3=6 % with
the addition of Pa-231 0.5 % and fuel fraction 53 %. It has a maximum
excess reactivity value 7.67 % %Ak/k. The comparison of optimum
design of UN and ThN fuel shows that the ThN fuel has the k-eff
value closer to critical than UN fuel. Therefore, in this study, ThN fuel
is more suitable for use in PWR reactors because it has a small excess
value and can operate for 10 years without refueling.

Keywords: PWR, SRAC, thorium nitride, uranium nitride,
modular reactor, excess reactivity.
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This paper considers the issue related to the use of jet gas turbine
engines for the generation of thermal and electrical energy, defined
as a hybrid energy system powered by biogas. Revealing the main
vulnerable points of the use and operation of these systems, it is
proposed to use biogas obtained from agricultural, crop and livestock
waste as fuel for gas turbine engines.

Analyzing the work of gas turbine engines, it reveals not only
the technological advantages of using biogas instead of fuel, but also
reducing the cost of heat and electric energy obtained by obtaining
a productive land biohumus. This will result, firstly, it is especially
emphasized, the usefulness of the resulting ground humus as a waste
material, when producing biogas as fuel, for the operation of a hybrid
energy system operating on the basis of gas turbine engines. Sec-
ondly, during the operation of a hybrid power system, it is possible
to simultaneously obtain thermal and electrical energy. Thirdly, the
low cost of the heat and electric energy received.

The following are other useful applications of such a power sys-
tem. The resulting thermal energy is used for heating the greenhouse,
and the electrical energy obtained from the operation of the hybrid
power system can be used not only for lighting the premises, but can
be used for the needs of the greenhouse. It is shown that the proposed
hybrid power system consists of two technological structures. The
first design is to obtain fuel in the form of biogas for the operation of
gas turbine engines, the second design is the connection of the first
design with gas turbine engines. A schematic diagram of the general
design of the proposed hybrid power system and the principle of its
operation is proposed. The difficulties encountered in the design and
operation of such hybrid power systems are noted.

Keywords: hybrid power system, gas turbine engine, green-
house, thermal energy, electric energy, humus soil.
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This paper considers partitioning parameters and the mutual
arrangement of magnets in the rotor of the traction synchronous-jet
engine with permanent partitioned magnets. The synthesis of geo-
metrical parameters for the rotor of a synchronous reluctance motor
with partitioned permanent magnets was proposed on the basis of
solving the problem of conditional optimization. To solve the synthe-
sis problem, a mathematical model has been built to determine the
electromagnetic momentum of a synchronous reluctance motor with
partitioned permanent magnets. It is based on the calculation of the
electromagnetic momentum of the engine employing the results of a
finite-element analysis of the magnetic field in the flat-parallel state-
ment of the problem. The model is implemented in the finite-element
analysis FEMM environment and makes it possible to determine the
electromagnetic momentum of the engine with a variety of partition-
ing of permanent magnets. As an analysis problem, it is proposed to
use a mathematical model of the magnetic field of the engine. The
problem of conditional optimization of the rotor of a synchronous
reluctance motor was stated according to the geometric criteria of
the rotor. Restrictions are set on geometric, strength indicators, as
well as on the level of electromagnetic momentum. The chosen opti-
mization method is the Nelder-Mead method.

Based on the results of solving the problem of synthesizing pa-
rameters for the partitioned rotor of the traction motor of trolleybus
wheels, it was established that the volume of permanent magnets was
reduced by 2.27 times compared to the base structure; their optimal
geometric dimensions were determined (5 mm, 5.2 mm, and 5 mm),
as well as the distance between them, 17.8 mm and 15.3 mm, and the
engine load angle, which is 121.12 electrical degrees.

Based on the results of solving the problem of synthesizing
parameters for the partitioned rotor of a trolleybus traction synchro-
nous reluctance motor, its optimal geometric parameters have been
determined.

Keywords: synchronous reluctance motor, Nelder-Mead meth-
od, finite-element method, partitioned permanent magnets.
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The surface of the Earth is a source of radiation of thermal en-
ergy, which, passing through the atmosphere, is partially absorbed
while the bulk of the energy is released into the surrounding outer
space. A cooling technique based on this physical phenomenon is
known as radiative cooling (RC). It is possible to reduce the con-
sumption of electricity for cooling, as well as to reduce capital costs,
by integrating the unit with radiative cooling directly into the cir-
culation circuit of the refrigerant of the refrigeration machine. An
experimental refrigeration system has been designed, in which in the
cold periods of the year the removal of heat from the cooled object is
carried out due to the mode of natural circulation of the refrigerant
from the evaporator to the heat exchanger, cooled by radiative cool-
ing. A refrigeration system with natural circulation and radiative
cooling of the refrigerant R134a was experimentally studied during
the autumn period in Almaty. The experimental study established
that the chamber is cooled with the help of the examined system
while the temperature in the cooled volume is maintained by 5..7 K
above ambient air temperature at night. The dependence of the air
temperature in the refrigerating chamber on the temperature of the
atmospheric air has been determined. A procedure for assessing the
cooling capacity of the system has been devised.

The study reported here demonstrated the possibility of using
radiative cooling to remove heat under the mode of natural circula-
tion of the refrigerant.

The refrigeration system reduces energy consumption in the cold
seasons by diverting heat to the environment without the compres-
sor operating.

Keywords: radiative cooling, effective radiation, natural circula-
tion, refrigeration machine, thermosiphon system, energy saving.
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Energy consumption, environmental issues, product quality are
actual problems related to grain drying processes. It is necessary to



pay attention to designing new structures of energy-efficient grain
dryers.

A structure of an energy-efficient grain dryer based on thermo-
siphons has been designed; its energy consumption is 3.5..6.8 MJ/kg
depending on surface temperature and air flow rate. The dryer includes
a layer heater, a drying chamber, a heat generator, a heater, a noria for
loading the product, and fans. The structural features of the dryer allow
the drying process to be carried out without direct contact between the
combustion gases and the product.

The efficiency of the designed structure was evaluated for such
indicators as heat transfer coefficients to the grain flow, specific en-
ergy costs, moisture content, the relative humidity of the air leaving
the dryer.

The values of coefficients of the heat transfer to the grain flow
vary within 36..58 W/m?K at speeds 2.5..8 mm/s. An increase in
the flow rate by 3.2 times leads to an increase in the heat transfer
coefficient by 1.6 times.

The moisture content of the air at the outlet of the dryer reaches
60 g/kg, while the relative humidity is 90 %, which is several times
higher than the parameters for convective mine grain dryers.

Energy consumption for drying at the surface temperature of
thermosiphons T;=142.9 °C for various grain flow rates is close to a
minimum. The energy consumption is lower than in existing convec-
tive dryers.

21 % is spent on heating grain in the dryer; 54 % — on moisture
evaporation; and 23.6 % are losses. If we consider the energy spent
on moisture evaporation usable, the efficiency of convective dryers
is only 40 % while that of dryers based on thermosiphons is 54.1 %.

It is expected that the designed structure could be a solution for
small farmers in the post-harvest drying process.

Keywords: thermosiphons, grain drying, specific energy con-
sumption, air parameters, heat transfer coefficients, environmental
friendliness.

References

1. Tracking Industry 2020. Available at: https://www.iea.org/reports/
tracking-industry-2020

2. Ononogbo, C., Nwufo, O. C., Nwakuba, N. R., Okoronkwo, C. A.,, Ig-
bokwe, J. O., Nwadinobi, P. C., Anyanwu, E. E. (2021). Energy param-
eters of corn drying in a hot air dryer powered by exhaust gas waste
heat: An optimization case study of the food-energy nexus. Energy
Nexus, 4, 100029. doi: https://doi.org/10.1016 /j.nexus.2021.100029

3. Beigi, M. (2016). Energy efficiency and moisture diffusivity of
apple slices during convective drying. Food Science and Technology,
36 (1), 145-150. doi: https://doi.org/10.1590,/1678-457x.0068

4. Wang, H., Mustaffar, A., Phan, A. N,, Zivkovic, V,, Reay, D., Law, R,
Boodhoo, K. (2017). A review of process intensification applied to sol-
ids handling. Chemical Engineering and Processing: Process Intensifi-
cation, 118, 78—107. doi: https://doi.org/10.1016 /j.cep.2017.04.007

10.

11.

12.

13.

14.

15.

16.

. Amer, B. M. A, Hossain, M. A., Gottschalk, K. (2010). Design and

performance evaluation of a new hybrid solar dryer for banana. Energy
Conversion and Management, 51 (4), 813-820. doi: https://doi.org/
10.1016/j.enconman.2009.11.016

. Ononogbo, C. (2020). Equipment Sizing and Method for the Applica-

tion of Exhaust Gas Waste Heat to Food Crops Drying Using a Hot
Air Tray Dryer. Indian Journal of Science and Technology, 13 (5),
502-518. doi: https://doi.org/10.17485/ijst/2020,/v13i05,/145593

. Alit, L. B,, Susana, I. G. B., Mara, . M. (2021). Thermal characteris-

tics of the dryer with rice husk double furnace - heat exchanger for
smallholder scale drying. Case Studies in Thermal Engineering, 28,
101565. doi: https://doi.org/10.1016 /j.csite.2021.101565

. Burdo, O., Bezbakh, L., Kepin, N., Zykov, A., Yarovyi, 1., Gavrilov, A.

et. al. (2019). Studying the operation of innovative equipment for
thermomechanical treatment and dehydration of food raw materials.
Eastern-European Journal of Enterprise Technologies, 5 (11 (101)),
24-32. doi: https://doi.org/10.15587/1729-4061.2019.178937

. Chan, C. W, Siqueiros, E., Ling-Chin, J., Royapoor, M., Roskilly, A. P.

(2015). Heat utilisation technologies: A critical review of heat pipes.
Renewable and Sustainable Energy Reviews, 50, 615-627. doi:
https://doi.org/10.1016/j.rser.2015.05.028

Carvajal-Mariscal, 1., De Leon-Ruiz, J. E., Belman-Flores, J. M.,
Salazar-Huerta, A. (2022). Experimental evaluation of a thermosy-
phon-based waste-heat recovery and reintegration device: A case
study on low-temperature process heat from a microbrewery plant.
Sustainable Energy Technologies and Assessments, 49, 101760. doi:
https://doi.org/10.1016/j.seta.2021.101760

Mathew, A. A., Thangavel, V. (2021). A novel thermal energy stor-
age integrated evacuated tube heat pipe solar dryer for agricultural
products: Performance and economic evaluation. Renewable Energy,
179, 1674—1693. doi: https://doi.org/10.1016 /j.renene.2021.07.029
Mustaffar, A., Phan, A., Boodhoo, K. (2018). Hybrid heat pipe screw
dryer: A novel, continuous and highly energy-efficient drying tech-
nology. Chemical Engineering and Processing - Process Intensifica-
tion, 128, 199-215. doi: https://doi.org/10.1016 /j.cep.2018.04.035
Gaponiuk, 1. (2017). Improvement of grain drying technology
through the rapid grain heating and heat recuperation of wet
gases. Ukrainian Journal of Food Science, 5 (1). doi: https://doi.org/
10.24263/2310-1008-2017-5-1-7

Tiusanen, M. J., Jokiniemi, H. T, Hautala, M. 1. (2013). Grain
dryer temperature optimisation with simulation and a test dryer.
IFAC Proceedings Volumes, 46 (18), 12—-17. doi: https://doi.org/
10.3182,/20130828-2-5{-3019.00025

Ropelewska, E. (2018). Effect of grinding on thermal properties
of wheat grain. Journal of Consumer Protection and Food Safety,
14 (2), 139-146. doi: https://doi.org/10.1007 /s00003-018-1200-y
GOST ISO 712-2015. Cereals and cereal products. Determination
of moisture content. Reference method. Available at: https://docs.
cntd.ru/document /1200124060



DOI: 10.15587/1729-4061.2022.254477
PO3POBKA AIAIITUBHOI INBPUIHOI MOIEJII KOPOTKOCTPOKOBOTO ITPOTHO3YBAHHSA
EJIEKTPOCIIOKUBAHHS HA HEVIPOHHIN MEPEXKI (c. 6-12)

Gulnara Ibrayeva, Yuliya Bulatbayeva, Yermek Sarsikeyev

3anponoHOBaHO TIOETATHUIT CTIOCIO KOMOGIHYBaHHs 6a30BUX MOJIeJIell TPOTHO3YBAHHS €JIEKTPOCIIOKUBAHHST HA IITYYHIiT HEHPOHHIN Mepe-
Ki METOJIOM TOTIEPeIHbOI CeJIeKINT Ta MmoAanbinoi ribpuansarii. EKcriepuMenTy IIpOBOAMIINCS 3 TaHUMU TIPO TOTOANHHE eJIEKTPOCTIOKUBAHHS
merasypriiinoro komGinaty AT «ApcenopMirran Temipray» y niepioxn 3 1 ciunst 2019 poxy 10 30 sucronaza 2021 poky. IIposexentst pociri-
JUKEeHb TOB'si3ate 3 3aIlJIaHOBaHUM 3aIIPOBAJIPKEHHSIM OaIaHCcyi0uoro punKky exekrpoeneprii. Ckuageno 96 komGinaiiii 6a3oBux Mojeseii, mo
BIZIPIBHSIOTHCS 32 TUTIOM HEHPOHHOT Mepeski, HabOPOM BUXIIHUX JaHUX, MOPSAKOM BiICTABAHHS, aJITOPUTMOM HABYAHHSI, YUCJIOM HEHPOHIB y
npuxoBanoMy mapi. Busnadeno, mo mepeska NARX € ontuMaabHOIO apXiTeKTypoIO I TPOTHO3YBAaHHS eJeKTpocioknBanHs. Ha mizcrasi
eKCIeprMeHTaTIbHIX JOC/I/PKEHb YUCIIO TIPUXOBAHUX HEiPOHIiB 11t (hopMyBaHHsI MIaHOBOTO 10060BOro Tpodisio ciix 6paru pisrum 3 abo
4, a AIK AJITOPUTM HABYAHHSI PEKOMEH/TYEThCsI 3aCTOCOBYBATH METO/[ CIIOJYYEHOTO0 TpafienTa. [Ipu Bigdopi Mozenell i3 TphOX IPyIl BUSABJIECHO,
IO HAWKpaIlli pe3yIbTaTh A€ METOJl CIIOYIEHOTO TPA/IIEHTA, TOPIBHSHO 3 anroput™MoM JleBenbepra-MapksapaTa. Busmaueno, 1mo 3Ha4eHHs
o6panoro nokasuuka nomuakn RMSE npuiimae snauenns 23,17, 22,54 ta 22,56 BiflOBIZHO /Jist TIEPIIO], APYTOi Ta TPETHOI TPYIU JAAHUX.
JloBeziero, 1o afanTUBHIA MeTO/I ribpuan3atii 3HKye mokasuuk nomuikn RMSE o 21,73, Oxrak Bary Kpanmx MojesIel 3i 3HaueHHIMU
0,327 nst nepinoi rpynu ganux i 0,336 it Apyroi Ta TPEThOi MOKA3YIOTh, IO TAKOK 3ACTOCOBYETHCS iHMBIIyaibHe BUKOPUCTAHHS OKPEMOTO
noeHaH s Mojiesieit. Po3po0JsieHa MOJIesTb TPOTHO3YBAaHHS €IeKTPOCTIOKUBAHHS MOKe OyTH iHTErpOBaHa B aBTOMATH30BaHy CUCTEMY OOMIKY
eJIeKTPOeHeprii.

Km040Bi ¢10Ba: KOPOTKOCTPOKOBE TIPOTHO3YBAHHSI, CEPEAHBO3BAKEHUIT IPOTHO3, TIOPU/IHA MOJIENb, HEHPOHHA MEPEKa, EIEKTPIYHE Ha-
BaHTAKEHH:.
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OINIHKA EHEPTOPECYPCHOTO 3ABE3IIEYEHHA PETIOHY (c. 13-20)

I. JI. Kosnos, B. I. KoBampuyk, O. A. Kmimuyk, O. A. [Topo:x, O. L. Ciraix, I. M. AkcbonoBa, 0. I'. Expkin

PosrustiyTo 11pobiemy 3abesnedeHnst eHepreTHYHOl Ta eKOJOTiuHOoi Ge31eKn PerioHiB B yMoBax aediluTy TpagauiliiHuX eHepro-
pecypciB. 3aCTOCOBAHO METOJ] €KCIIEPTHUX OIHOK /7ist OOTPYHTYBaHHS BUGOPY BUIIB IIPUUHATHUX €HEPropecypCiB, siki 3a6e31meuyoTh
MiZIBUIIEHHA BiZIHOCHOT eneproszabe3neyenocTi TepuTopii perionis.

Po3spobuierio Ta chopMoBaHo Tepesik hakTopis i3 6 rpyi, Mo BKIOYAOTH 27 1HAMKATOPIB, 1[0 XapaKTepPU3yIOTh TEXHOJIOTIYHI, €KO-
JIOTiYHI Ta IHIM CHOKUBYI XapaKTePUCTUKHU AOCTYITHUX JIJIs1 3aCTOCYBAHHS €HEPTOPECyPCiB.

Busnauerno MakcuMasibii Ta MiHiMasibHi 3HaYeHHsT GaJbHUX OIMIHOK 1HMKATOPIB, IOMYCTHMI iHTEPBAIHN 1X 3MiHK Ta Barosi koedirri-
€HTH, 110 OI[IHIOIOTH BAKJIMBICTb IIOKA3HUKA y MEPEJIKY.

MeTon eKCIIepTHUX OIiHOK JOTIOBHEHUI TeHEePaTOPOM BUIIQIKOBUX 4UmceJl /g GopMyBaHH: iHOOPMAIIHHOTO TOJIST PO 3HAYEHHS
XapaKTePUCTHK €HePTOPECYPCIB Ta CTATUCTUYHOI 06POOKH TaHNX MPUIHITHIX €HEPrOPECYPCiB B YMOBAX PETIOHIB, 110 PO3TIISAAIOTHCS.

BukoHaHO KibKiCHUIT TTOPIBHSJIBHNIN aHAJI3 IOCTYITHIX €HEPropecypciB Ta TEXHOJIOTIN Ha IX OCHOBI. 3alIPOIIOHOBAHO SIK KpUTEPiil
MepeBarn pecypey BUKOPUCTOBYBATH iHIEKC MPUITHITHOCTI Ta iHIeKe 30epekeH st cepeoBuia. 3HaYeHHsI iHIeKCiB piBHUX abo mepe-
Buiyioth 1 ¢BigunTh 1npo mepesary pecypey. Ilokasano, 1o st 6a30BOro periony TakuME pecypcaMu € siiepHa, COHsuHa, BiTpoBa i
rizipoeHepris.

MeTo/ eKCIEePTHHX OIIIHOK JI03BOJISIE CKIACTU 00 €EKTUBHE YSIBIEHHS PO IPUNHATHICTD 3aCTOCYBAHHS TEBHOTO €HEPIOPECYPCY ISk
3a0e3meueHHs eHepro0e3neKkn 3 ypaxyBaHHIM HOTO €KOJOTIYHOTO BILIMBY B KOHKPETHOMY perioni kpainu. IIpoBeseHo KimbKicHMI 110-
PIBHSLIBHUI aHaJi3 CTaHy iCHYIOUOi B PETiOHi CTPYKTYPU €HEePropecypciB Ta iXHbOI JOCTYITHOCTI.

JLu1st IpoBejieHHs TOPIBHSJIBHOTO aHAi3y NMPUIHHSATHOCTI 3a IIOKAa3HUKAMU Ta BUAMU PECyPCiB BUKOPUCTAHO rpadidyHO-aHATI TUYHY
MeTonuKy. JloCTOBIpHICTD OTPUMAHUX PE3YJIbTATIB OIMIHUIN 32 JOTIOMOTOIO0 KoedilieHTa KOHKOPAATIii.

Pesyaibratu KOPUCHI JIst PO3POOKHU MPOEKTIB PO3BUTKY Ta 3abe3IeUeHHsT eHeprobes3neKn PerioniB 3a yMOB IPoBeaeHHs pedopM.

KiouoBi cioBa: ekcnepTHi ONIHKH, 3aCTOCOBHICTh, €HEPIOPECYPCH, eHeprobesneKa, eKoJIOTIiuHICTh, TPUHHATHICTD, iHAEKC 30epe-
SKEHHS Cepe/loBUINa.
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MMOPIBHSIHHSI TAJTUBA 3 HITPHUIOM TOPIS 1 HITPIZIOM YPAHY HA MAJIOMY MOJIYJIbHOMY
BOJSTHOMY PEAKTOPI ITIJl THCKOM B HEUTPOHHOMY AHAJII3I 3 BAKOPMCTAHHSIM KOJIY SRAC
(c. 21-28)

Ratna Dewi Syarifah, Mila Hidayatul Aula, Andini Ardianingrum, Laela Nur Janah, Wenny Maulina

[Tposeneno nopisusuus namisa 3 mitpuay Topiio (ThN) ta nitpuny ypany (UN) Ha Majnux MOIYJBHUX BOASHUX PEAKTOPAX TIijl THCKOM
(BPT) y meitirponno-dizuunomy ananizi. BPT B Momysii — 11e ofiiiH THIT peakTopa, sSIKIil MOKHA BUKOPUCTOBYBATH 4Yepe3 HOro HeBeJIUKUit



poaMip, mo6 ioro MoskHa GyJ10 poaMilyBaTu Ha BUMOry. HelTpoHHI po3paxyHKy BUKOHaHi 3 BukopuctanusaM Bepcii SRAC 2006, Gibmioreka
nanux 3 Bukopucranisam JENDL 4.0. ITepumm pospaxyrkom 6yB pospaxyrnok TBEJI mectukyrtroro tumy. I gipyrum pospaxyHkom GyB po3-
paxynok aktuBHOI 30Hu peaktopa (CITATION) 3 BUKOPHCTAHHSAM TOMOT€HHOI Ta TeTePOreHHoi KoHMITypalliii akTHBHOI 30HU. Y TAJIUBi 3
ThN ta UN BUKOPHCTOBYIOTBCS TeTeporenti KoHdirypaitii 3 TppoMa BapiaHTaMu MaiuBa. [eOMeTpisi peakTopa BUKOPHCTOBYBAIACS HA JIBOX
MaJMBax OJIHAKOBA, AiaMeTp i BrucoTa akTiBHOI 3011 cTanoBuar 300 cm i 100 em. Y ubomy pocaimkenti Np-237 6yB goganuii sk Apyropsnui
axtunizn B mammso OOH, mo6 sMeHmmmTH KinbKicTh Np-237 y ¢BiTi, a TakoK 3MeHIINTH 3HaYeHHs k-eff. [lns namusa 3 ThN Takox nonasaim
Pa-231 st 3umkens suadenus k-eff. Onrnmanbia korndirypaitis namisa 3 UN gocsraeTbest IpU BUKOPUCTaHHI TETEPOTEHHOr0 BapiaHTa
koHbirypaitii akTuBHOI 30HU YoTHPH 3 TIpolleHTHUM BMicTom U-235 F1=5,5 %, F2=7 % i F3=8,5 %, a takox 3 nobaskow Np-237 0,2 % Ta
MAJIMBHOIO YacTKOI0 56 %. Mae MakcnMasbie 3HaYeHHs HaAMipHOi peaktuBHOCTI 12,56 % %k/K. I Tomi, omtumansia KoHbIryparmis mainsa
3 ThN gocsiraerbest My BUKOPUCTAHHI F€TEPOTEHHOTO BUMAAKY KOHDIryparii akTuBHOT 30HH Tpu 3 mporieHTHuM BMicTom U-233 F1=2 %,
F2=4 % i F3=6 % 3 nobaskoio Pa-231 0,5 % i namusHoi (pakiii 53 %. Bin Mae MakcuMasibHe 3HaYeHHS HaAMIpHOI peakTusHOCTI 7,67 % %k/k.
[MopiBustiig ontuMaibiol koreTpykiii mamsa 3 UN ta ThN nokasye, 1o nasuso 3 ThN mae sunauenns k-eff 6amskde 10 KPUTHIHOTO, HizK
namuso 3 UN. Tomy B nanomy pocuiakenni namuso 3 ThN HaiiGinbine miaxoauTs A BUKOPUCTaHHS B peaktopax BPT, ockiibKku Mae HeBe-
JIMKWN HAJUTAIIOK 1 MosKe TiparfioBati 10 pokiB 6e3 mepeBanTaKeHHsT TTalnBa.
Kmouogi cioBa: BPT, SRAC, nitpuj Topiio, HITpu ypaHy, MOAYJIbHUI PEAKTOP, HAIMIPHA PEAKTUBHICTb.
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CTBOPEHHS I'NBPU/ITHOI EHEPTETUYHOI YCTAHOBKHU HA BA31 TA3OTYPBIHHOTO JIBUTYHA (c. 29-37)

Nassim Rustamov, Oksana Meirbekova, Adylkhan Kibishov, Shokhrukh Babakhan, Askhat Berguzinov

Y 1iit poGOTi PO3IIIANAETHCS MTUTAHHS, TIOB'I3aHE 3 BUKOPUCTAHHSIM PEAKTHBHUX ra3oTypOIHHUX JBUTYHIB /JIst BUPOOJIEHHS TEMIOBOL
Ta eJIEKTPUYHOI eHeprii, IKke BUSHAYAETHCS SIK TIOPUIHA EHEPreTUYHA CHCTeMa, 0 TIPAIioe Ha Oiorasi. BUABIAOYN OCHOBHI BpasIuBi Micisa
3aCTOCYBaHHsI Ta €KCIUIyaTallii IINX CHCTEM, POTIOHYETHCSI BUKOPICTOBYBATH 6ioras, OTPUMAHHIA 3 BIIXOIIB CITTbCHKOTO TOCTIONAPCTBA, POC-
JIMHHUITBA Ta TBAPUHHUIITBA, SIK [TAJIUBO JJIsl Ta30TyPOIHHUX [[BUTYHIB.

Anasniz poboTH razoTypOiHHUX ABUTYHIB BUSIBIISIE He TIIBKUM TEXHOJIOTIUHI MepeBarn BUKOPUCTaHHs Oiorasy 3aMicTh HMajnBa, aje i
3HIKEHHS] BUTPAT TEIIOBOI Ta eJIEKTPUYHOI €HEPTil, SIKa OTPUMYETHCS 32 PAXYHOK OTPUMAHHS TIPOLYKTUBHOTO Giorymycy 3emi. 3Biacu
BUILIMBAE, TTO-TEPIIE, 0COOMMBO TMIKPECTEHO, KOPUCHICTh 0/IEPKYBAHOTO MEPETHOIO SIK BIAXOMY, TP OTPUMaHHI 6i0rady K MaauBo, 1S
po6oTH TIGPUAHOI eHepreTHYHOT CUCTEMH, 110 MPAIIOE Ha OCHOBI razoTypbinnux asurynis. [To-apyre, mix yac poboTy Ti6pUAHOI eHepro-
CHCTEMH MOJKJIMBE O/lHOUACHE OTPUMAHHS TEIJIOBOI Ta eJeKTpUUHOI eHepril. Ilo-Tpere, HU3bKa BapTiCTh 0/IEP’KYBAHOI TEIJIOBOI Ta eJeK-
TPUYHOI eHepTii.

Huskue HaBeleHO IHIN KOPUCHI MpOrpaMu Takoi cucreMu skubjieHHs. OTpUMaHA TEIJIOBA €HEPris BUKOPUCTOBYETHCS JUisi OOIrpiBy
TEIUINIT, @ eJIEKTPUYHA eHePrisl, OTPUMaHa BiZl poOGOTH TiIOPHUAHOI eHeprocicTeMi, MOXKe GYTH BIKOPHUCTAHA He TITBKH JISI OCBITIECHHS TIPH-
MilleHb, ae it morped Temmii. [TokasaHo, 1o NPONIOHOBAHA TiOPH/IHA EHEPrOCUCTEMA CKIANAETHCS i3 IBOX TEXHOJIOTIYHIX CTPYKTYP. [lepina
KOHCTPYKIIisl — OTPUMAaHHSA naimsa sk Gioraszy 10 pobotu T'TJI, apyra KOHCTPYKIist — 3’€iHaHHs nepinoi koeTpykiii 3 T'T/I. 3anponorosano
MPUHIIUIIOBY CXEMY 3aTajibHOi KOHCTPYKILiT IIPOIIOHOBAHOI TNiGPUAHOT eHeprocucTeMy Ta MPUHIKI ii poboTh. BifgHaueHo TpyaHoIi, 110 BU-
HUKAIOTh 111/ 4aC MPOEKTYBAHHS Ta eKCILIYaTallii TAKUX riGPUIHUX €HEPrOCHCTEM.

KiouoBi cioBa: ribpuia eHeprocucteMa, ra3oTypoiHHuii IBUTYH, TEIUIUIIS, TEII0BA €HEPris, eIeKTPUYHA eHeprist, [yMyCOBUIN IPYHT.
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OIITUMI3ALISA TEOMETPUYHUX ITAPAMETPIB POTOPY TATOBOI'O CMHXPOHHO-PEAKTUBHOI'O
JIBUTYHA 3 OCTIMTHUMU CEKIIIOHOBAHUMU MATHITAMU (c. 38-44)

B. I. Jlio6apcekuii, M. L. SIkynin, O. {. Hikonos, /1. B. Jlio6apcobkuii, B. X. Epiusau

B po6oTi po3riIsiHYTO MapaMeTpyl CEKI[iOHYBAaHHSI Ta B3aEMHE PO3TAIIYBAHHS MArHiTiB Y POTOPi TATOBOrO CHMHXPOHHO-PEAKTHBHOTO
JIBUTYHA 3 TIOCTIHHUMHE CEKI[IOHOBAHUME MarHiTaMn. 3arpolOHOBAHO CHHTE3 TeOMETPHYHIX [TapaMeTPiB POTOPY CHHXPOHHO-PEAKTHBHOTO
NBUTYHA 3 CEKIIOHOBAHMMMY TTOCTIHIMY MarHiTaM¥ Ha MiZICTaBi BUPINIEHHS 3a/1a4i YMOBHOI onTuMi3artii. {1 Bupimenus 3aiavi cuaTe3y
PO3pOGJIEHO MATEMATHUYHY MOJENb 110 BUSHAYEHHIO €JEKTPOMATHITHOTO MOMEHTY CUHXPOHHO-DEAKTUBHOTO JBUTYHA 3 CEKI[IOHOBAHUMU
nocrifinnMn MarnitTamu. Bora 6a3yeThest fia pO3paxyHKy eTeKTPOMATHITHOTO MOMEHTY JIBUTYHA 33 PE3YJIbTaTaMi CKiHYeHO-eJeMEHTHOTO
aHaJli3y MarHiTHOTO 10JIS1 Yy IJIOCKO-TIapajiesibHiii ocTaHoBI 3a/a4i. Mojesb peajli3oBaHa B cepe/loBUII CKIHYEHO-eJIeMEHTHOTO aHaJli3y
FEMM rta mae MOXINBICTD BU3HAYATH €J€KTPOMATHITHUIT MOMEHT JBUTYHA NP Pi3HOMAHITHOMY CEKI[IOHYBaHHI MOCTIffHUX MaruiTiB.
B akocri 3azaui anarisy 3anporoHOBaHO BUKOPHCTATH MaTeMAaTH4HY MOZEIb MarHiTHOTO 1oJis ABUryHa. IIpoBeseno moctaHoBKy 3ajadi
YMOBHOI OIITUMI3allii POTOPY CHHXPOHHO-PEAKTUBHOTO JIBUTYHA 32 TEOMETPUYHUME KPUTEPisAME poTopy. Betanosieno o6MeskeHHs 3a Teo-
METPUYHUMHU, MIITHOCHUMI MOKa3HUKAMH, & TAKOK 32 PIBHEM €JeKTPOMATHITHOTO MOMEHTY. Y SIKOCTI MeTO/a ONTHMI3aIlii 06paHo MeTO/
Hennepa-Mina.

3a pe3ysabraTaMy BUPINIEHHS 3aadi CHHTE3y ITapaMeTPiB CEKIIIOHOBAHOTO POTOPY TSITOBOTO ABUTYHA MPUBOAY KOJIC TPOIEHbycy
BHU3HAYEHO, 110 00’€M MOCTIHHUX MarHiTiB BAAJOCh 3HU3UTH 2.27 pasu, MOPIBHAHO 3 6a30BOI0 KOHCTPYKIHEO Ta 3/00yTO IX ONTHUMAJIbHI
reoMeTpuyHi poamipu (5 MM, 5.2 MM Ta 5 MM), BigcTani Mixk Humu 17,8 MM ta 15,3 MM, a TaKOK KyT HaBAaHTaKEHHS ABUTYHA, SIKUIT CTa-
HosuTh 121,12° en.

3a pesyJbrataMul BUPINIEHHS 3a/1aui CHHTE3y MapaMeTPiB CEKI[IOHOBAHOTO POTOPY TATOBOTO CHHXPOHHO-PEAKTUBHOTO JIBUTYHA TPOJIEIOY-
Cy BU3Ha4eHo ONTUMAabHi HOTO reoMeTpUYHi TTapaMeTpH.

KmouoBi cioBa: cunxpoHHO-peakTUBHUIL ABUTYH, MeTo Hesepa-Miza, MeTos cKiHUEHNX eJIeMEHTiB, CEKITIOHOBAHI MTOCTilHI MArHiTH.
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X0J1I0A0MPOAYKTUBHICTb EKCIIEPUMEHTAJIbHOI CUCTEMH 3 ITIPUPO/JHOIO IUPKYJIALIEIO
XO0J0ANUJbHOTO ATEHTA TA PATIAINIMHUM OXOJIOKEHHAM KOH/IEHCATOPA (c. 45-53)

Alexandr Tsoy, Alexandr Granovskiy, Diana Tsoy, Dmitriy Koretskiy

[ToBepxmsa 3emiri € jpKepesoM BUITPOMiHIOBAHHS TEIJIOBOI €Heprii, SKa, TIPOXoAIYn yepe3 aTMocdepy, YaCTKOBO MOTJIMHAETHCS, a OCHO-
BHA YacTHHA eHeprii e B HaBKOMMMIHII KocMiunuil mpoctip. Crioci6 0XoM0pKe s, 10 6asy€'rbc;1 Ha 11bOMY (Di3UYHOMY SIBUII, Bi/JOMMIi
K pagiatiiine oxosomkeHHsa (PO). 3MeHIUTH BUTPATH eJIeKTPOEHEPTil Ha OXOJIO/KEHHS, a TAKOK CKOPOTUTH KAIiTaJbHI BUTPATH MOYKHA,
SIKIIIO IHTErPYyBaTH YCTAHOBKY 3 pajlialliiiHUM OXOJIOJKEHHSIM (Ge3I0CEPEIHbO B KOHTYD IUPKYJISIIT XOJIOM0AreHTy XOJIOAUIBHOI MAIITHIL.
P03po6IeHO eKCTIepUMEHTaIbHY XOJIOANIBHY CHCTEMY, B AKIl y XOJO/IHI Iepion POKY BiIBEIEHHS TEIIOTH Bl 06 €KTa, 10 OXOIOKYEThCS,
3IIIICHIOETBCS 32 PAXYHOK PEXKUMY TIPUPOHOI IIMPKYJISIIT XOJ0M0aTeHTY 3 BUIIAPHUKA B TEIIIOOOMIHHUK, 1[0 OXOJIOKYEThCSI pajtialliiHuM
0X0JI0/KeHHSM. IIpoBe/ieHO eKkcliepUMEeHTAIbHI JIOCI/IKEHHS XOJOUIBHOI CUCTeMNU 3 IIPUPO/IHOIO IUPKYJIAIIEI0 Ta pajialliiiHuM 0XO0JI0-
JUKeHHsIM Xosrooarenty R134a mpotsaroM ocinHboro mepiomy y MicTi AnmMaTi. ¥ XO/i eKCIIepUMEeHTATBHOTO AOCTiPKEHHST BCTAHOBJIEHO, 1110
3a JIONIOMOTOI0 AHAII30BAHOI CUCTEMHU BiZIOYBAETHCS OXOJIOKEHHS KAMEPH, a TEMIIEpaTypa B 06’eMi, 110 OXOIO/UKYEThCS, TATPUMYETHCS HA
5..7 K Bumie temrieparypu arMocGhepHOro MmoBiTpsi B HiYHUIT yac. BU3HAYeHO 3a/IeKHICTD TEMIIEPaTypH TOBITPsT B XOJIOAMIbHII KaMepi Bij
TeMIepaTypu aTMochepPHOTo MoBiTPst. PO3po6IeHo METOMMKY OTHKY XOJIOIOMPOAYKTUBHOCTI CHCTEML.

[lane JOCTI/PKEHHS 1TOKA3a/I0 MOKJIMBICTD 3aCTOCYBAHHS PalialliifHOrO OXOJIO/KEHHS JIUIST BiZIBE/ICHHS TEIJIOTH B PEsKUMI IIPUPOAHOL
TIUPKYJIAII] X0T0I0areHTy.

XoJiouIbHA CUCTEMa 03BOJISIE CKOPOTUTH BUTPATH €JIeKTPOEHEPrii B X0JIO/IHI 11ePioiu POKY 3a PaXyHOK BiJiBe/leHHsI TEIlJIOTU B HaBKO-
JIAIITHE cepeoBuiie 6e3 pobOTH KOMIIPECopa.

KmouyoBi cioBa: paziariiine 0Xosr0/pkeH s, e(heKTHBHE BUIIPOMIHIOBAHHS, IIPUPOJIHA IIUPKY IS, XOJIO0AMIbHA MAIIIIHA, TEPMOCHU(pOHHA
cucTeMa, eHepro36epesKeHHsl.
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PO3POBKA KOHCTPYKIIII I BUBHAYEHHS PE;KUMHUX XAPAKTEPUCTUK 3EPHOCYIIIAPKU HA
BA3I TEPMOCH®OHIB (c. 54-61)

I. B. Bes6ax, O. B. 3ukos, B. I1. Mopauncbkui, I1. I. Ocaquyk, JI. I0. Mixinosa, B. M. Banaypa, L. 1. fposuii, O. I. MapenueHko

EneprocrnoknBanHs, €KOJIOTisl, AKICTb MPOAYKTY Y MpOIecax CYIIHHS 3ePHOBUX — aKTyaubHi mpobaemu. HeoOXiaHo npumismut ysary
PO3pO0ILT HOBUX KOHCTPYKIIiN eHeproeeKTUBHUX 3¢6PHOCYIIAPOK.

Po3pobiieno KOHCTPYKINiIO eHeproeeKTHBHOI 3epHOCYIapKy Ha 6as3i TepMOCH(BOHIB, EHEPrOBUTPATH CKJIAaioTh 3,5...6,8 M/l /KT 3a-
JIESKHO BiJI TeMIIepaTypy IOBepXHi Ta BUTpAT 1oBiTps. Cymapka MiCTUTD IIAPOBUIL MilirpiBay, CyNIMJIbHY KaMepy, TEIJIOreHepaTop, KalopH-
(hep, HOPIIO IS BaBaHTAKEHHS TIPOAYKTY, BeHTHIsITopr. KOHCTPYKTHBHI 0COBIMBOCTI CyIIAPKHU J03BOJISIIOTH IIPOBOMTH TIPOIEC CYITiHHs 6e3
6e310CePeIHHOTO KOHTAKTY Ta3iB 3TOPSHHS Ta TPOIYKTY.

[TpoBeeHO OIiHKY eheKTUBHOCTI PO3POOICHOT KOHCTPYKIL 32 TAKMME MOKA3HUKAMU SIK: KOeIlli€HTH TEeIIoBiiaui 10 36PHOBOTO MO-
TOKY; TUTOMi €HeprOBUTPATH; BOJOTOBMICT, Bi/[HOCHA BOJIOTICTD MOBITPS, MO BUAATAETHCS i3 CYIMIapKH.

3HaueHHa KoedilieHTiB TEIIOBiAIaYi 10 36PHOBOIO IOTOKY 3MiHIOIOThCA B Meskax 36...58 Br/m? K npu msuakocrax 2,5...8 Mm/c. 36i/b-
HIEHHS! IBU/KOCTI HOTOKY B 3,2 pasu NpU3BoAKTS 10 36ibiienns koedinienra terosiyadi y 1,6 pasu.

Bousorosmict noBiTpst Ha BUXxoji 3 cynapku csrae 60 r/Kr, ipu 11boMy BigHocHa Bosoricts — 90 %, 1110 B KiJibka pasiB BHIIe 32 apaMeTpu
JUUIsI KOHBEKTUBHUX MIAXTHUX 3€PHOCYIIAPOK.

EneprosurpaTtu Ha cyImiHHs npu temneparypi mosepxui repmocudonis T,=142,9 °C s pisHux BUTpaT 3epHa HabJIMKAIOTHCS 10 MiHIMY-
My. EneproButparn Huzkue icHYyI04MX KOHBEKTUBHUX CYIIAPOK.

Ha narpiBanns sepna B cymapiti BUTpauaerbest 21 %, BUIApoByBaHHS BOJIOTH 54 %, BTpatu 23,6 %. SKII0 BBasKaTH KOPHCHOIO €HEPTilo,
1[0 BUTPAYAETHCST Ha BUultapoByBamis Bosioru, To KK/ koHBeKTUBHIX cyIapok cTaHoBUTS Jmiie 40 %, cymapku 3 repmocudonamu — 54,1 %.

OuikyeTbes, 1o po3podeHa KOHCTPYKITis CTaHe PIleHHsIM I APIOHNX (hepMepiB y TIpoIleci micas30MpaTbHOrO CyITiHHS.

KmouoBi cioBa: TepMocuhOoHH, CyIiHHs 3¢PHOBHX, TUTOMi €HEPTOBUTPATH, TAPAMETPHU MOBITPSsI, Koedili€eHTH TeII0Bi/Iaui, €KOJIOoTiv-
HICTb.



