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Neutronic analysis on the Molten Salt Reactor FUJI-12 using
the fissile material 2°U in LiF-BeF,-UF; has been carried out. The
problem faced in the use of thorium-based fuel is that the amount
of 233U is small and not available in nature. ?**U was produced
through the #?Th breeding at a cost of $46 million/kg. That is
a very high price when compared to 2%°U enrichment, which is on-
ly $100/kg. The MSR FUJI-12 used in this study is a generation
IV reactor with a mixture of liquid salt fuel LiF-BeF,-ThF4-UF,
and thorium-based fuel (**2Th+233U). In this study, neutronic
analysis was carried out by replacing thorium-based fuel with urani-
um-based fuel (233U+2%8U). Neutronic analysis was performed using
the OpenMC 0.13.0 code, which is a Monte Carlo simulation-based
neutron analysis code. The nuclear data library used for neutronic
calculations is ENDF B-VII/1. The fuel is used in a LiF-BeF,-UF;
molten salt mixture with three eutectic compositions: fuel 1, fuel 2,
and fuel 3. Each fuel composition is optimized by enriching 2°U in
UF, by 3% to 8 %. The optimization results show the stability of
the reactor criticality value, which is the main parameter so that the
reactor can operate for the specified time. The optimization results
show that fuel 1 cannot reach its optimal state in each variation of
2350 enrichment. Fuel 2 and fuel 3 can reach optimal conditions at
a minimum enrichment of 8 % and 7 % 2*U. The results of the analy-
sis of the distribution of the neutron flux in the reactor core show the
distribution of nuclear reactions that occur in the core. The distribu-
tion of flux values in fuel 1 shows that the fission chain reaction is not
running perfectly. Fuel 2 and fuel 3 are more stable by maintaining
maximum flux at the center of the reactor core.

Keywords: molten salt reactor, OpenMC, uranium fluoride, tho-
rium fluoride, neutron flux.
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The object of the research is a measuring current transformer
of the electromagnetic type, which is used as part of the electricity
metering unit. The current transformers functioning in the mode of
reduced primary current is accompanied by significant errors. The
existence of such a regime for a long time due to downtime of produc-
tion equipment leads to a significant underestimation of electricity.
This leads to unjustified financial losses for energy supply compa-
nies as electricity in many countries has become more expensive.
The static characteristic of the measuring current transformer at
areduced load of the metering unit is described by a linear statistical
model. The parameters of the model are estimated on the basis of
empirical data using methods of covariance analysis. The adequacy
of the model is confirmed by analysis of regression residuals. The
obtained statistical model of the static characteristic, unlike the
known ones, is characterized by universality, as it describes current
transformers with an arbitrary transformation ratio within the
studied accuracy class of 0.5S. The uncertainty of the current error
is estimated using the prediction intervals for the transformers se-
condary currents as a function of the primary currents, calculated on
the basis of the obtained model. The prediction intervals for sample
values of the current error were obtained through the application of
the proposed approach for uncertainty estimation of such an error
at a reduced load of the metering unit. It was found that the current
error can reach —20 %. Taking into account the indicated intervals
for measuring current transformers at a reduced load of the metering
unit during billing will allow energy supply companies to increase
the accuracy of commercial electricity metering.

Keywords: current transformer, static characteristic, current
error, reduced load, regression line.
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One of the tools to confirm the origin of electricity sold in the
retail market are the so-called Guarantees of Origin. They are the ba-
sis for calculating greenhouse gas emissions and reporting on carbon
emissions and are the most sought-after by European enterprises.

The object of this study is the mechanism of labeling guarantees
of the origin of electricity in electrical networks with renewable
energy sources, taking into consideration their location and schemes
of connection to the power grids.

Existing solutions for electricity labeling based on the certificates
of Guarantees of Origin have a number of problems. They often do not
accurately reflect carbon emissions, do not provide transparency and
verifiability for end users because they do not take into consideration
the physical processes of electricity transmission in the labeling system.

To solve this problem, a method has been developed that makes
it possible to isolate from the flow of energy in each power transmis-
sion a component due to each connected energy source. As a result,
the proportion of the load of each node of the electrical network
supplied by a certain source of electricity is determined. To take into
account the nonlinearity of the ratio between voltages in the nodes
of electrical networks and flows in power transmissions, piecewise-
linear approximation is used.

The algorithm for issuing guarantees of the origin of electricity
has been improved. It takes into consideration not only indicators of
the balance of electricity but also the results of assessing the volume
of electricity supply to each consumer from renewable sources. Thus,
the volume of sales of guarantees of origin is limited depending on
the placement of consumers and their connection to the power grid.
Directing proceeds from the sale of guarantees of origin to the
guarantors of «green» subsidies will provide them with additional
financial support to compensate for the costs of the «green» tariff.

Keywords: renewable energy, guarantees of origin, carbon regu-
lation, green tariff, blockchain.
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Work was done on the Tesla valve in this study with a coiled and
three-dimensional shape, where a different number of these channels
and a direct and reverse flow turbine were used to compare the chan-
ges that obtain the amount of pressure and temperatures. With the
conception of the technology of transferring heat energy in various
heat exchangers, it became necessary to develop our technologies that
increase the transmission of this energy, and we must refer to the in-
ventions that contributed to the development of the heat transfer sys-
tem and the three energy laws. They contributed to the development
of some mechanical systems, where the Tesla valve is considered one of
the valves that have two directions of flow, the first is direct, in which
the pressure value is low, and the other is reverse, which occurs when
movement is disturbed due to the direction of the channel in which
it can be used. This concept can be used to improve heat transfer.

Where the results establish that an increase in the number of
channels positively affects the pressure and thus gives more outlets
for the passage of water, a study has shown. In the case of four chan-
nels an exit temperature of 304.14 K was obtained, which is the highest
temperature reached in cases where the direction of flow is direct.
The pressure value was in the case in which the channel is a quad-
rilateral, and the pressure value reached 209 pa. This data are useful
and important because the direct exit score has reached 305.74 K for
the Tesla valves, which are designed to give enough time for the heat
to transfer to the water. The main principle of the Tesla valve is the
reverse direction, which works to obstruct the movement of the fluid,
and thus increases the pressure and reduces the velocity of the flow.

Keyword: tesla valve, COMSOL multiphysics, natural circula-
tion loop, heat and mass transfer.
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A case study of the manufacture of an OTEC factory on a float-
ing ship has been carried out using 100 MW Titanium material at
a fairly expensive cost, so the OTEC system was researched using
a copper-tin alloy. The behavior of the tin-copper heat exchanger
between the Aspen Plus simulation and the Computational Fluid
Dynamics (CFD) simulation on Shell And Tube evaporators of
Bonnet Divided Flow fixed and Bonnet One-pass Shell fixed (BEM)
types is investigated. The difference in temperature between water
at sea level of 29 °C and water at a depth of 1000 meters at a tem-
perature of 5 °C is assumed to produce electricity. A marine thermal
energy conversion power plant is a continuous source of energy
sourced from nature an evaporator heat exchanger with ammonia
working fluid will produce power that can drive a turbine forwarded
to a generator. The simulation results of CFD of a Bonnet Divided
Flow fixed type Heat Exchanger on the hot water inlet line has
a temperature of 29.9 °C, when exiting the evaporator shell the tem-
perature decreases to 26.4 °C. At the inlet line, the working fluid of
ammonia enters the evaporator at 7.9 °C and when it leaves the tube,
the temperature rises to 26.3 °C. The best results of the simulation
of Aspen Plus Heat Exchanger type BEM Inlet Ammonia tempera-
ture 8 °C and at CFD 7.99 °C. Meanwhile, at the ammonia outlet at
28 °C and in the CFD simulation, the ammonia outlet temperature
was 28.21 °C. Aspen Plus Inlet heating water temperature is 30 °C,
and in CFD simulation, the temperature is 29.99 °C. While the heat-
ing water outlet is 28 °C, and in the CFD simulation, the heating
water outlet is 28.15 °C. The conclusion from the simulation results
is that the BEM-type heat exchanger is very good and suitable for
experimental prototyping.

Keywords: OTEC, ORC, renewable energy, CFD simulation,
Shell and Tube heat exchanger, seawater temperature, close cycle,
copper-tin alloy.

References

1. Adiputra, R., Utsunomiya, T, Koto, J., Yasunaga, T, Ikegami, Y.
(2019). Preliminary design of a 100 MW-net ocean thermal energy
conversion (OTEC) power plant study case: Mentawai island, In-
donesia. Journal of Marine Science and Technology, 25 (1), 48—68.
doi: https://doi.org/10.1007 /s00773-019-00630-7

2. Garcia Huante, A., Rodriguez Cueto, Y., Hernandez Contreras, R. E.,
Gardufio Ruiz, E. P, Alatorre Mendieta, M. A., Silva, R. (2021). Va-
lidation of Sea-Surface Temperature Data for Potential OTEC De-
ployment in the Mexican Pacific. Energies, 14 (7), 1898. doi: https://
doi.org/10.3390/en14071898

3. Langer, J., Quist, J., Blok, K. (2021). Review of Renewable Energy
Potentials in Indonesia and Their Contribution to a 100 % Re-
newable Electricity System. Energies, 14 (21), 7033. doi: https://
doi.org/10.3390/en14217033

4. Jin, Z., Ye, H., Wang, H., Li, H., Qian, J. (2017). Thermodynamic
analysis of siphon flash evaporation desalination system using ocean
thermal energy. Energy Conversion and Management, 136, 66—77.
doi: https://doi.org/10.1016 /j.enconman.2017.01.002

5. Herrera, J., Sierra, S., Ibeas, A. (2021). Ocean Thermal Energy
Conversion and Other Uses of Deep Sea Water: A Review. Journal
of Marine Science and Engineering, 9 (4), 356. doi: https://doi.org/
10.3390/jmse9040356

10.

11.

12.

13.

14.

15.

16.

17.

18.

. Hunt, J. D., Nascimento, A., Zakeri, B., Barbosa, P. S. F, Costa-

longa, L. (2022). Seawater air-conditioning and ammonia district
cooling: A solution for warm coastal regions. Energy, 254, 124359.
doi: https://doi.org/10.1016/j.energy.2022.124359

. Kulyk, V,, Teptya, V., Vishnevskyi, S., Hrytsiuk, Y., Hrytsiuk, L., Zat-

khei, M. (2022). Development of a method for optimizing industrial
energy storage units placement in electric distribution networks on
the basis of ideal current distribution. Eastern-European Journal of
Enterprise Technologies, 3 (8 (117)), 6—16. doi: https://doi.org/
10.15587,/1729-4061.2022.260080

. Chen, Y, Liu, Y, Zhang, L., Yang, X. (2021). Three-Dimensional

Performance Analysis of a Radial-Inflow Turbine for Ocean Thermal
Energy Conversion System. Journal of Marine Science and Engi-
neering, 9 (3), 287. doi: https://doi.org/10.3390/jmse9030287

. Zhang, H., Liu, C, Yang, Y., Wang, S. (2020). Ocean thermal

energy utilization process in underwater vehicles: Modelling, tem-
perature boundary analysis, and sea trail. International Journal of
Energy Research, 44 (4), 2966—2983. doi: https://doi.org/10.1002/
er.5123

Hunt, J. D., Weber, N. de A. B., Zakeri, B., Diaby, A. T, Byrne, P,
Filho, W. L., Schneider, P. S. (2021). Deep seawater cooling and
desalination: Combining seawater air conditioning and desalination.
Sustainable Cities and Society, 74, 103257. doi: https://doi.org/
10.1016/j.5¢5.2021.103257

Langer, J., Infante Ferreira, C., Quist, J. (2022). Is bigger al-
ways better? Designing economically feasible ocean thermal ener-
gy conversion systems using spatiotemporal resource data. Ap-
plied Energy, 309, 118414. doi: https://doi.org/10.1016/j.apenergy.
2021.118414

Kovalenko, V., Borysenko, A., Kotok, V., Nafeev, R., Verbitskiy, V.,
Melnyk, O. (2022). Determination of technological parameters
of Zn-Al layered double hydroxides, as a matrix for functional
anions intercalation, under different synthesis conditions. Eastern-
European Journal of Enterprise Technologies, 2 (6 (116)), 25-32.
doi: https://doi.org/10.15587 /1729-4061.2022.254496

Chen, Y., Liu, Y., Yang, W.,, Wang, Y., Zhang, L., Wu, Y. (2021).
Research on Optimization and Verification of the Number of Stator
Blades of kW Ammonia Working Medium Radial Flow Turbine in
Ocean Thermal Energy Conversion. Journal of Marine Science and
Engineering, 9 (8), 901. doi: https://doi.org/10.3390,/jmse9080901
Seungtack, L., Hoseang, L., Hyeonju, K. (2020). Dynamic Simu-
lation of System Performance Change by PID Automatic Control
of Ocean Thermal Energy Conversion. Journal of Marine Sci-
ence and Engineering, 8 (1), 59. doi: https://doi.org/10.3390/
jmse8010059

Vera, D., Baccioli, A., Jurado, F, Desideri, U. (2020). Modeling
and optimization of an ocean thermal energy conversion system for
remote islands electrification. Renewable Energy, 162, 1399—-1414.
doi: https://doi.org/10.1016/j.renene.2020.07.074

Rapaka, V., Bakkiyanathan, M. (2013). Mathematical Modelling of
A Plate Type Heat Exchanger for A 0.1 MWe OTEC Plant. Inter-
national Journal of Engineering Research & Technology (IJERT),
2 (7). Available at: https://www.ijert.org/research/mathematical-
modelling-of-a-plate-type-heat-exchanger-for-a-0.1-mwe-otec-plant-
[JERTV2IS70570.pdf

Zapata, A., Amaris, C., Sagastume, A., Rodriguez, A. (2021). CFD
modelling of the ammonia vapour absorption in a tubular bubble
absorber with NH3/LiNO3. Case Studies in Thermal Engineering,
27,101311. doi: https://doi.org/10.1016/j.csite.2021.101311
Ghavami, N., Ozdenkgi, K., Chianese, S., Musmarra, D., De Blasio, C.
(2022). Process simulation of hydrothermal carbonization of di-
gestate from energetic perspectives in Aspen Plus. Energy Conver-
sion and Management, 270, 116215. doi: https://doi.org/10.1016/
j.enconman.2022.116215



DOI: 10.15587,/1729-4061.2022.265803

INCREASING THE RELIABILITY OF BIOMASS
SOLID FUEL COMBUSTION USING A COMBINED
REGENERATIVE HEAT EXCHANGER AS AN
INDIRECT BURNER (p. 53-61)

Alwinsyah Tunggul Ismail

Universitas Pancasila, Srengseng Sawah,
Jagakarsa-South Jakarta, DKI Jakarta, Indonesia
ORCID: https://orcid.org/0000-0002-6248-8545

Ismail

Universitas Pancasila, Srengseng Sawah,
Jagakarsa-South Jakarta, DKI Jakarta, Indonesia
ORCID: https://orcid.org/0000-0001-7911-4163

Reza Abdu Rahman

Universitas Pancasila, Srengseng Sawah,
Jagakarsa-South Jakarta, DKI Jakarta, Indonesia
ORCID: https://orcid.org/0000-0002-8047-6716

In this study, an indirect burner system for solid biomass fuel is
designed. The design is motivated by the need to solve the problem
related to a direct burner system, such as slagging and high pollutant
emissions due to the high-temperature burning process. Therefore, the
utilization of an indirect burner is expected to improve the reliability
of the solid biomass combustion process. It also can be used to reduce
coal consumption by using an indirect burner where the working fluid
reaches a relatively higher temperature before entering the boiler. The
design used the first principle method for creating the regenerator heat
exchanger. The regenerator consists of a mantle and coil heat exchanger.
The test used solid biomass fuel for the combustion process where the
working fluid first enters the mantle heat exchanger and then the coil
heat exchanger. As a result, the mantle absorbs sufficient heat losses
from the combustion chamber with the highest temperature incre-
ment of 19 °C. The warm water from the mantle then flows to the coil
arrangement within the combustion chamber. As a result, the highest
temperature of the coil is 84.5°C. The heat transfer rate for the coil
and mantle is 57.2-85.6 and 124.9—-141.5 W. The key finding is that the
combined regenerative heat exchanger can deliver a higher transfer rate.
This can be achieved since the heat exchanger utilizes the same flow
distribution, increasing the mean temperature differences at the inlet.
Thus, it can produce an average heat transfer rate of 210.5 W. Therefore,
energy consumption for coal or other fossil fuels can be reduced signifi-
cantly. The data can be used for further improvement of the existing
boiler system and help to increase the thermal efficiency of the system.

Keywords: biomass, indirect burner, regenerative heat exchang-
er, regenerator, mantle heat exchanger.
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The work is devoted to the study of the parameters of an installa-
tion for heating a coolant using liquid forcing through throttle open-
ings. A scheme of a full-size experimental stand has been developed
and the principles of operation are described in detail. For visual
observation of the state of the liquid at different angular speeds of ro-
tation of the rotor, a transparent drum model is made. The influence
of the shape of the rotor skirt and the depth of its immersion in the
liquid on the filling capacity of the rotor cavity at an angular velocity
from 42 to 314 rad /s has been determined. The optimal parameters of
the depth of immersion of the drum skirt with a diameter of 0.5 m in
the liquid, at low rotor speeds of 16, 24, 32 rad /s, were obtained. The
angle of inclination is calculated and it is experimentally proved that
for a conical shape it is 5 degrees. It was found that at angular ve-
locities of the rotor more than 100 rad/s, the shape and depth of im-
mersion of the skirt in the liquid do not affect the filling of the rotor,
since the feed is higher than its flow through the throttle openings.
It is shown that the use of rotational forces to heat the liquid allows
using an electric motor with less power, since it is spent only on
unwinding the rotor with the liquid. The calculated dependence of



the liquid pressure on the side walls of the rotor, the liquid heating
temperature on the angular velocity of rotation of the rotor and
on two values of the area of the throttle openings, at 31.4-10°6 m?
and 64.34-10 "% m?2, is obtained. When the total area of the throttle
openings is doubled, the temperature of the liquid heating at the
same angular velocities increases from 35.6 °C to 82.5 °C. The above
installation parameters allow you to get hot water when using small
shell-and-tube heat exchangers.

Keywords: installation, inertial forces, throttling, pressure, tem-
perature, rotor, liquid heating, pump, drum.
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This research is about the effect of seasons on the energy pro-
duced by hybrid solar photovoltaic (PV) and wind turbines (WT).
This study measures the amount of energy produced by the hybrid
from PV/WT for 24 hours/day for a full year. The weather in In-
donesia changes every day, with this change, the energy produced
by PV/WT hybrids also changes. Data collection was carried out in
the city of Malang, Indonesia.

The results showed that there are two seasons, namely the dry
season and the rainy season. The dry season is from May to October
and the rainy season is from November to April. Between the two
seasons there is a transition period, namely May and November.
Transition time is a month whose weather follows the dry season and
the rainy season. The results of research using PV energy generators
of 100 WP and 500 Watt WT show that there is a significant effect
on the energy produced by PV/WT hybrids between the dry season
and the rainy season. The total energy in the dry season is 78.296 Wh
and in the rainy season it is 43,790 Wh. The energy ratio of the dry
season to the rainy season is 1.7:1. Total energy every month in the
dry season is between 11,242 Wh to 14,174 Wh and for the rainy
season is between 5,821 Wh to 10,677 Wh. The ratio of the highest
to the lowest monthly energy is 2.4:1. The total energy per day in one
year is between 88 Wh to 477 Wh. The daily energy ratio from the
highest to the lowest is 5.4:1.

This research data is very important because energy data for
one year can be used as a reference and basis for designing hybrid
PV/WT energy plants. This can be used as a basis for designing loads
that match the generator capacity for a period of one year and also
designing the capacity requirements of energy storage devices. The
results of this study can also be used by other countries that have
seasons such as Indonesia.

Keywords: hybrid photovoltaic and wind turbines, photovoltaic
energy wind turbines energy, dry season, rainy season.
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Fossil fuels are non-renewable, finite, and exhausting. Therefore,

it is necessary to find alternative sources of energy. Solar energy is
abundant in nature, so it can be considered as the best alternative to

meet the energy demand. It is sustainable, renewable, and scalable.
Increasing the efficiency of harnessing solar energy should be one of
our top concerns because it is a renewable resource. The challenge in
utilizing this energy is to increase efficiency as well as reduce produc-
tion costs. So, a dual-axis solar tracker was developed in this study to
ensure that the tracked solar cells create more electrical energy than
stationary solar cells, improving the performance of the solar panels



and expanding their ability to make the most of the solar radiation.
The experiment yielded great results. Due to its constant exposure
to sunlight, the temperature of the mobile cell is higher than that of
the stationary cell. The radiation intensity of the tracked cell is more
than that of the fixed cell. The radiation intensity for the traced
cell is more than that of the fixed cell and peaks at 1282 W /m? on
September 10 and 1028 W /m? on September 11. For day 10, there
was a daily rate of rise in radiation intensity on the tracker cell of
42 % compared to the fixed. Day 11 saw a difference of 210 W /m?/h,
or 61 percent. The results are almost same from midday until dusk.
During the day, the tension in the vacuum is somewhat different for
stationary cells and tracking cells, with the value of the tracker being
marginally lower than the fixed value. The increased temperature in
the cell caused by more solar radiation and a warmer environment
is thought to be the reason for the lower energy gain in the tracker.

Keywords: solar tracker, light dependent resistor (LDR),
Arduino, solar cells, dual-axis.
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HENTPOHHUI AHAJII3 HA PITKOCOJIbOBOMY PEAKTOPI FUJI-12 3 BUKOPUCTAHHSAM 25U B IKOCTI
INOAIVIbHOTO MATEPIAJLY B ITAJIUBI LiF-BeF,-UF, (c. 6-12)

Ahmad Muzaki Mabruri, Ratna Dewi Syarifah, Indarta Kuncoro Aji, Zein Hanifah, Artoto Arkundato, Gaguk Jatisukamto

IIpoBeseno HeiiTpoHHMIl aHai3 Ha pixkocoasoBoMy peakropi FUJI-12 3 Bukopucranmsam noginsaoro Matepiany 239U B LiF-BeF,-UF,.
[Tpo6aema, Mo BHHWKAE TTP1 BUKOPUCTaHHI MaTiBa Ha OCHOBI TOPiT0, TosATae B obMexeniit kinbkocti 23U Ta Horo HenoCTymHOCTI B TPHPOII.
233U 6ys orpumanuii B pesysbrati siarsopenns 22 Th saprictio $46 mum/kr. e ayxe Bucoka Hina B nopisusnni 3i s6arayennam 22U, ska
cranoButh Bchoro $100/xr. PCP FUJI-12, n10 BUKOPUCTOBYETHCS B IAHOMY JIOCJI/UKEHH], siBJIsie c06010 peakTop 1V mokosriHHs 3 cyMintmmo
piaxoro composoro mammBa LiF-BeF,-ThEF-UF, i mammsa na octosi Topiio (22Th+233U). Heiirpomrmuii anasiis mpoBoAMBCs i3 3aMiH0T0 TTasi-
Ba HA OCHOBI TOpIIO MaMBOM Ha ocHOBi ypany (2*3U+238U). Heiitpounuii anania Bukonanuii 3 BukopucranusM koxy OpenMC 0.13.0, saxuii
sBJIsIE cO0OOT0 KOJI HEITPOHHOTO aHasli3y Ha OCHOBI MoziesnioBanHst MetosioM MonTe-Kapio. [lyist HelTpoHHNX 064nc/IeHb 3aCTOCOBYBasiacst 6i6-
mioreka siiepuux qannx ENDF B-VII/1. [TaxnBo BUKOpUCTOBYEThCS Y BUTJSAI cyMminti posiiaBienux coseii LiF-BeF)-UF, 3 Tppoma eBTek-
THYHUME cKIagamu: maanBo Ne 1, namso Ne 2 ta manuso Ne 3. Kosken nmaamuBHMil ckiaz onTMizoBaHuil nuisixoM 36arauenns 2°U B UF,
Ha 3-8 %. Pesysbrati onTrMi3aliii mokasyoTh cTabiIbHICTh 3HAYEHHS] KPUTUYHOCTI PEaKTopa, sIka € OCHOBHUM TTapaMeTPOM, 1110 3abe3medye
PO6OTY peakTopa MPOTITOM 3aIaHOT0 Yacy. Pe3ysibraTu onTiMi3allii 10KasyoTh, 1o naguso Ne 1 He MOKe JOCSATTH CBOTO ONITUMATILHOTO CTaHY
Tpu KoskHOMY BapianTi 36arauenss 2°U. [Tammso Ne 2 Ta mammBo Ne 3 MOXKYTh 0CATaTH ONTUMATBHIX YMOB TIPH MiHiMaTbHOMY 36araueri
8% 17 % 2>U. PesysisraTi aHanisy poanoziiy HefiTpOHHOTO OTOKY B aKTHBHiil 30Hi peakTopa M0KasyloTh PO3IO/LI SAEPHUX peakiiii, 1Mo
MPOTIKAIOTH B aKTUBHII 30H1. Po3moisr 3HaveHb 1oTOKY B nasmsi Ne 1 mmokasye, 110 JIaHIIOroBa peakiiisi Mojii/Iy mpoTikae He izeanbHo. [Taninso
Ne 2 i masmBo Ne 3 Gisbn cTabiibHi 3a paxyHOK THATPUMKH MaKCHMaJIbHOTO MMOTOKY B IIEHTPI aKTHBHOI 30HU PeakTopa.

Kmoyosi cioBa: pinkocosbosuii peakrop, OpenMC, dhropuj ypany, ¢propus Topito, HeHTPOHHUIL MOTIK.
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BU3HAYEHHSA CTATUYHOI XAPAKTEPUCTUKU BUMIPIOBAJIbHOTO TPAHC®OPMATOPA CTPYMY
IMTPHU SHUKEHOMY HABAHTASKEHHI BY 3JIA OBJIIKY (c. 13-20)

K. C. Bacunenp, B. II. KBacuikos, C. B. Bacuienp

O06’€KTOM JOCTIIKEHHS € BUMIPIOBATBHII TpaHC(hOPMATOpP CTPYMY €JeKTPOMATHITHOTO THITY, IKUI BAKOPUCTOBYETHCS Y CKIAI By3Ja 00-
Jiky enekrpoeneprii. OynkiionyBaHus TpancHOPMATOPIB CTPYMY B PEKHIMI 3HUKEHOTO IEPBUHHOIO CTPYMY CYITPOBO/UKYETBCSI CYTTEBUMU 110~
xubkamu. [CHYBaHHS TAKOTO PEKUMY TIPOTSTOM TPHBAJIOTO YaCy 4epes IIPOCTOi BAPOOHUUOTO 00/ IaIHAHHST IPUBOUTD 10 CYTTEBOTO HEAOOOTIKY
eslekTpoeneprii. B yMoBax 3Ha4HOIO TABUIEHHS BAPTOCTI €IeKTPOeHeprii B GaraThox KpaiHax 1ie MPU3BOAUTD [0 HEBUTIPABAAHUX (hiHAHCOBUX
BUTPAT €HEProlocTavyaIbHUX KomIaHiil. CTaTiyHa XapaKTepUCTHKa BUMIPIOBAJIHOTO TpaHc(opMaTopa CTPyMY IPH 3HIKEHOMY HaBaHTAKEHHI
By3J1a 00JIIKY OTHCaHa JiHIHOIO CTATHCTHYHOIO MOJe010. [TapamMeTpu Mojiesti OlliHeHi Ha OCHOBI eMITPUYHUX JAHUX 3 BUKOPUCTAHHIM METO/IIB
KOBapialiiftHoro aHasisy. AZleKBaTHICTb MOJIEJI Mi/ITBEP/KEeHA IISIXOM aHaJIi3y perpeciitiux 3aaniikis. OTpruMaHa CTaTUCTUYHA MOJIEIb CTaTHY-
HOI XapaKTepUCTHKM, HA BiZIMIHY BiJ BI/IOMIX, XapaKTePU3Y€EThCS YHIBEPCATBHICTIO, OCKIJIBKI OIMHUCYE TPaHCHOPMATOPH CTPYMY 3 JIOBIIBHIM
koedirtienTom TparchopMaliii B MesKax JOCIIKYBAHOTO Kiaacy TodHocTi 0,5S. 3 BUKOPUCTAHHSM iHTEpPBAJIB POTHO3YBAHHS JIJIST BTOPUHHUX
crpymiB TpancOpMaTOpiB B (HYHKINI MEPBUHHUX CTPYMIB, 110 0GUMC/IEH] HA OCHOBI O/ICPKaHOT MOJIEJ, OIIHEHO HEBU3HAYEHICTH CTPYMOBOI
TOXUOKH. 3aCTOCYBAHISI 3AIIPOTIOHOBAHOTO MiXO/Y /10 OIiHIOBANHS HEBU3HAYEHOCT] CTPYMOBOI TIOXMOKM TPU 3HIKEHOMY HABAHTAKEHH] By3/1a
00JTIKY /10 MOJKJIUBICTD OJIEP;KATU IHTEPBAJIN IIPOTHO3YBAHHST [UIst BUGIPKOBUX BEJIMYUH TaKOi MOXUOKM. BCTAHOBJIEHO, 1[0 CTPYMOBA MOXUOKa
Mozxe gocsiratnn —20 %. BpaxyBaHHs BKa3aHNX iHTEPBAJIB /17T BUMIPIOBAJIBHUX TPaHC(HOPMATOPIB CTPYMY TIPH 3HIDKEHOMY HaBaHTa)KeHHI By3JIa
006Ky T1ijt yac (hopMyBaHHst paxyHKiB 03BOJUTH €HEPrOMOCTAYAIbHIM KOMITAHISIM [iABUIMTH TOUHICTH KOMEPIIHHOTO 001Ky eJIeKTpoeHeprii.

KiiouoBi cioBa: TpaHc$opMaTop CTpyMy, CTaTHYHA XapaKTEPUCTHKA, CTPYMOBA MOXUOKA, 3HI)KEHE HaBAHTasKEHHsI, JIHis perpecii.
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PO3POBKA METOY OHIHIOBAHHA YACTKHU EJIEKTPOCIIOKMBAHHA 3AZJAHOTO CITIOKMBAYA, KA
3ABE3IEYYETHCA 3 BITHOBJIIOBAHUX JIKEPEJ EHEPTIT (c. 21-30)

II. . JIexuwok, O. B. Bypuxkin, B. B. Kyiuk, 10. B. Manoryako, A. JI. [loximyk, A. B. Curauk

OtH1M 13 IHCTPYMEHTIB THATBEP/KEHHSI MOXOKEHHST eIeKTPOEHEPTil, 10 MPOAAETHCS Ha PO3APIOGHOMY PUHKY €, Tak 3BaHi, [apanTii mo-
XOJKeHHs. BoHu € 0cHOBOIO /715t pO3paxyHKiB BUKU/IIB ITAaPHUKOBKX Ta3iB Ta 3BITYBaHH 010 BUKU/AIB BYIJIEIIO i € HalOiIbIn 3aTpebyBaHiM
eBporteiicbknMu mignpueMcrsamu. O6'€KTOM TOCTI/UKEHHST € MEXaHi3M MapKyBaHHSI TaPAHTIil TOXO/UKEHHST eIeKTPOEHEPTil ¥ eJIeKTPUIHIX
Mepeskax 3 BiTHOBJIIOBAHUMI JiKepeJaMi eHepril 3 ypaXyBaHHAM iX PO3MIIIEHHS Ta CXeM IIPHEAHAHHS JI0 €JIEKTPOMEPEK.

HasiBHi pineHHst it MapKyBaHHs eJIEKTPOEHEPTii Ha OCHOBI cepruikaris TapaHTil OXOIKEHH MAOTh HU3KY mpobseM. BoHu yacto
He TOYHO BiZT06GpaKaloTh BUKH/IN BYTJIEITO, He 3a0€3MeTyI0Th MPO30POCTi Ta MOKJIMBOCTI TIEPEBIPKI 7SI KIHIIEBUX CIIOKUBAYIB OCKITBKI He
BPaxoBYIOTh (hi3udHi MpoIiec TepeaBatts eJeKTPOeHeprii y cucTeMi MapKyBaHHS.

Jlist Bupitennst 1iei mpobueMu po3pobIeHO METO, SIKMI A€ 3MOTY BU/IJISITH 3 TIOTOKY €Hepril y KOKHIN eJieKTporiepeadi CKIajIoBy,
110 3yMOBJIEHA KOKHUM TIPHEHAHNM JIKepesoM eHeprii. Sk HacJliziok, BU3HAYAE€THCS YacTKA HaBAaHTAKEHHS KOJKHOTO BY3J1a €JIeKTPHYHOI



MepeXi, M0 MOCTAYAETLCS IEBHUM [KepPesIoM eJieKTpoeneprii. /[J1s1 BpaxyBanHst HeJIHIIHOCTI CHiBBiHOIIEHHS MiXX HANPYTaMU y BY3Jax
€JIEKTPUYHUX MePek Ta IIOTOKaMHU B eJIeKTpoIlepe/jauaX BUKOPUCTOBYETLCS IIMATKOBO-JIiHIHA allpOKCUMAllis.

BrockoHameHo aJropuT™ BUITYCKY TapaHTill TIOXO/KEHHSI eJIEKTPOeHepTii. B HbOMY BpaxoBaHO He JIHIIE TOKA3HUKI OATaHCy eJIeKTpo-
eHeprii, a i pe3yJbTaTi OIIHIOBAHHS OOCATIB €JEKTPOIIOCTaYaHHA KOKHOTO CIOJKUBAYa 3 BIAHOBJIIOBAHUX JKepes. TakuMm 4uHoM, oOcsaru
TIPO/IAKY TAPAHTIN TOXOKEHHS OOMEKYIOTCSI B 3aI€KHOCTI Bi/T PO3MIIIEHHST CIIOKMBAYIB Ta TIPUEAHAHHS iX 110 eekTpomepex. CrpsMyBam-
Hs1 HaJIXOJKEHD BiJI TPOAKy TapaHTiil MOXOAMKEHHSI 10 TapaHTIB «3eJeHnX» cyOcuiil 3a6e3nednTs iM 10AaTKOBY (hiHAHCOBY THATPUMKY /ISt
KOMIIEHCAII] BUTPAT IO «3eJIeHOMY» Tapudy.

Kii04oBi cioBa: BiIHOBJIIOBAIBHI [ZKEpeIa €Heprii, rapaHTii MOXOKEHHsT, ByTJIelleBe PeryioBatisi, 3eJeHuil Tapud, 6aoKdeiim.
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BUSIB BILINBY KIJIbKOCTI 3ATIOBKHUKIB TECJIA Y CHHUPAJIBHOMY KOJIEKTOPI HA IPSIMY 1 3BOPOTHY
TEILIOBIZJIAYY (c. 31-36)

Hasan Shakir Majdi, Mustafa Abdul Salam Altalib, Ali Najim Abdullah Saieed, Waleed AbdulMunem Abbas, Omar Talal Hamid,
Hussein Alawai Ibrahim Al-Saaidi

¥V mpomy pocrimkenHi Oyma mpoBeieHa po6oTa Hajl KIamaHoM Tecsa 3i CripagbHO0 Ta TPUBMMIPHOIO (hOPMOIO, /Ié BAKOPHCTOBYBAJIACh
pisHa KiJbKICTh IUX KaHasliB, a TaKoK TypOiHa 3 MPSMUM Ta 3BOPOTHUM MOTOKOM JJIs TOPIBHAHHS 3MiH, SIKi OTPUMYIOTH BEJIMUUHY THCKY Ta
TemmepaTypu. 3rifHO 3 KOHIIETIIEW TEXHOJIOTII lepeiadi TeIIoBOoi eHeprii B PI3HUX TEIIOOOMIHHUKAX BUHUKIIA IOTPeba y po3podili Takux
TEXHOJIOTIi, SIKi T ABUIILYIOTH TIepeavy i€l eneprii, 1o nepeadadae HeoOXiAHICTD aHANI3Y BUHAXO/IB, sIKi CIIPUSJIA PO3BUTKY CHCTEME TETLJIO-
nepe/iadi Ta TPhOX €HEPreTHUHNX 3aKOHIB. BOHN CIPUSIN PO3BUTKY JIEIKUX MEXaHIYHUX CHCTEM, Jie KJlalaH Tecsia BBAKA€ThCs OJHNM i3 Ki1a-
TIaHiB, M0 MA€ /{Ba HATIPSIMU TTOTOKY, IEPIINI — IIPSAMHUIA, B SKOMY 3HA4€HHs THCKY HU3bKe, a iHIINIT — 3BOPOTHHIA, /ie BUHUKAE MTOPYIIeHHS Py-
Xy Yepe3 HalPsIM KaHAILY, B IKOMY HOTO MOKHA BUKOPUCTOBYBATHU. 151 KOHIIEMIIist MOKe OYTU BUKOPHCTaHA /IS TOKPAIIEHHsI TETIONepe/ayi.

Jloc1iIsKeH A TT0Ka3aJ10, 10 301IbINeH A KiTbKOCTI KaHAJIiB MO3UTHBHO BIIMBAC HA TUCK 1 TAKMM YMHOM Jlac Oi/IbIIe BUXO/IB IS TPOXO/I-
JKEHHsT BOAM. Y pasi 4oTHPhoX KaHasis OyJia oTprMana temieparypa Ha Buxo/i 304,14 K, 1o € HailBUIIOI0 TeMIepaTypolo, sika J0CITacThCst
Y BUIIQJIKAX, KOJIM HAIIPSIMOK II0TOKY HIPSIMUIL. Y BUIIQ/IKY, KOJIM KaHAJl € YOTUPUKYTHUKOM, 3HaueHHs Tucky gocarano 209 Ila. I1i nani kopucni
Ta BaKJINBI, OCKIIBKU MOKa3HUK TIPsIMOTo Buxoy mocsir 305,74 K uist kimananis Tecia, siki cipoeKToBaHi TAKUM YHHOM, 1100 IATH OCTATHBO
yacy /g nepefadi Tersa Boji. OCHOBHUM NPUHIIMIIOM KJlanaHa Tecia € 3BOPOTHMIT HANPSIMOK, KUl MEepPenIKo/Kae pyxy PiIMHU i TaKUM
YUHOM 301TBIITY€E THCK | 3HUKYE IBUAKICTD TTOTOKY.

Kimouosi caosa: tecia-kiarnan, COMSOL multiphysics, KoHTYp IpupoaHOT IMPKYJIsILil, TENIoMaconepeHeceHHsl.
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PO3POBKA 0JIOB’STHO-MIJTHUX CIIJIABIB B KOPIITYCHO-TPYBHUX TEIIJIOOBMIHHUX CUCTEMAX KOHBEPCHOI
EJIEKTPOCTAHIIIL OKEAHIYHOI TEILZIOBOI EHEPTII (c. 37-52)

Mawardi, Basuki Wirjosentono, Himsar Ambarita, Jaswar Koto

Bysio nposezieHo tematuuHe AociizkenHst Bupoouuirsa 3agoxy OTEK Ha miaBydomy Kopabiii 3 BUKOPHCTAHHSIM TUTAHOBOTO Mare-
piasty moryskuictio 100 MBT. 3Bakaioun Ha J0OCHTH BUCOKY IliHy TAaKOro BUPOOHUIITBA, focimkyBaiacs cucreMa OTEK i3 BukopucTanHsM
MiIHO-0JIOB’STHOTO CIuIaBy. J[OCJIIZKEHO MOBEIIHKY MiZHO-0JIOBSTHOTO TEIIOOOMiHHIKA MozeaioBaHHsM Aspen Plus ta MomenoBaHHIM
obuncmoBanbHoi rigpoannamikn (CFD) Ha KOKYXOTpyOHHX BUTIApHUKAX 3 (HIKCOBAHOIO KPHIIKOIO 3 PO3AIIEHIM TTIOTOKOM Ta (hiKCOBAHOIO
KPHIIKOIO 3 ofHonpoxigauM Koskyxom (BEM). Ilepenbauaethes, 1o pisHullst Temmeparyp Boau Ha pisui Mopst 29 °C Ta Boau Ha ranOuHi
1000 metpi mpu temmepatypi 5 °C mpusBOAUTH 10 BUPOOJEHHS ejeKTpoeHeprii. MopebKa eIeKTPOCTaHIlis i3 MePeTBOPEHHAM TEIIOBOI
eHeprii € Ge3nepepBHUM JIKEPEJIOM eHePril, 0 OTPUMYETHCS 3 TTPUPOH. TermooOMIHHIK BUTAPHUKA 3 POOOUYOIO PIMHOI0 Ha OCHOBI aMiaky
BUPOOIISATIME EHEPTio, sIKa MOJKe MPUBOIUTH B /Iit0 TYPOiHY, IO CIIPSMOBYEThCsI Ha TeHepatop. Pesysrati mozemoBantss CFD rernnoo6Min-
HUKa (DIKCOBAHOTO THUITY 3 PO3AIIEHNM TTOTOKOM i3 KPUIITKOIO Ha BXOi Tapsvoi Boan MaioTh Temmeparypy 29,9 °C, na BUXO7i 3 KOKyXa BH-
napHUKa TeMiieparypa sHuKyeTbes 10 26,4 °C. Ha Bxoai poboua pignna aMiaky HaJIXOAUTD y BUMAPHUK i3 Temieparypoio 7,9 °C, a Ha BUxozi
3 TpyOKH Temmeparypa migsuiryetbes 10 26,3 °C. Halikpaiui pesysbrat MofeoBatnts TemooOminamnka Aspen Plus tuny BEM pocsaruyTi
pu Temmepatypi Ha Bxozi amiaky 8 °C ta CFD 7,99 °C. Ha Buxoxi amiaky mipu 28 °C i npu mozemosanai CFD temmeparypa amiaky Ha Bu-
xozti cranoBusia 28,21 °C. Temrueparypa onasioBanbHol Boju Ha Bxoai Aspen Plus cranosuts 30 °C, a npu mozemosanni CFD temnepatypa
cranosuth 29,99 °C. Boanovac temmneparypa BoAn Ha BUXO/i crcTeMn onaseHHs ctanoBuTh 28 °C, a B mozpemosanni CFD Temmeparypa Boan
Ha BUXOZi cucreMu onajsenus cranoButh 28,15 °C. 3a pesy/ibrataMu MOJIEIIOBaHHs MOKHA AITH BUCHOBKY, 110 TernooOMinnuk tuiy BEM
JIysKe XOPOIINHI 1 MiAXOAUTD /ISt eKCIIePUMEHTATBHOTO ITPOTOTHUITY BAHHS.

Kimouosi cioBa: OTEK, ORC, mxepea eneprii, mo BignossmooThest, CEFD-MopemoBanis, KOKyXoTpyOHIH TerIooOMiHHIK, TeMIepa-
Typa 3a60PTHOT BOJIM, 3AMKHYTHI IIUKJI, MiJIHO-0JIOB SIHUIT CILJIaB.
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MIJIBUIIIEHHSA HAIITHOCTI CIAJIIOBAHHSA TBEPIIOTO ITAJIUBA 3 BIOMACHU 3 BUKOPUCTAHHAM KOMBIHOBAHOT'O
PETEHEPATIBHOI'O TEINIOOBMIHHUKA B AKOCTI ITAJIbHUKA 3 HETPAAMUM HATPIBAHHSAM (c. 53-61)

Alwinsyah Tunggul Ismail, Ismail, Reza Abdu Rahman

B ganoMmy A0C/iKEHH] PO3POOIEHa CHCTeMa HEIPSIMOTO CHATIOBAHHS TBEPAOro maausa 3 Giomacu. Pozpobka MoTHBOBaHA HEOO-
XiJIHICTIO BUPIilIeHHs TPOOJAEMH, MOB’I3aHOT i3 CHCTEMOTO MPSIMOTO CITATIOBAHHs, a caMe YTBOPEHHs IIJIaKiB Ta BUCOKUI PiBeHb BUKU/IB



3a6pyIHIOIOYNX PEYOBUH BHACJIIOK MPOIECY BUCOKOTEMITEPATYPHOTO ropiHHsa. TAKUM YMHOM, OYiKYETHCS, [0 BUKOPUCTAHHS MaTbHIKA
3 HETIPSIMUM HArpPiBaHHSAM JI0O3BOJIUTD IIBUIUTU HAAIHICTh TIPOLIECY CTIANIOBAHHS TBEPIOI Giomacu. BiH Takox Moke OyTH BUKOPUCTAHUN
JUIST BHIDKEHHSI BUTPATH BYTLJIUIS 32 PAXYHOK 3aCTOCYBAHHS MAJbHIKA 3 HEMPSIMUM HATPiBAHHSIM, Y SIKOMY Po60Ya PifinHa T0CSATa€E BiTHOCHO
GLJIbII BICOKOI TeMIIEPATyPH TIE€Pe]l HAAXOKEHHAM y KoTesl. [Ti1 yac po3poOKH BUKOPUCTOBYBABCSA METOJ TIEPINUX IPUHIIUIIB CTBOPEHHS
pereHepaTuBHOTO TEIIO0OMIHHNKA. PerenepaTop CKIAIAEThCs 3 KOKYXOTPYOHOTO Ta 3MIIIOBUKOBOTO TEIJIOOOMIHHUKIB. Y BUIIPOOYBAHHI
BUKOPUCTOBYBAJIOCS TBEpP/E MAIMBO 3 GiOMacH JUisi TPOIECY CIATIOBAHHS, MPH SIKOMY poboua piAfHA CIOYaTKy HAAXOAUTH y KOXKY-
XOTPYOHUIT TEIIOOOMIHHUK, a OTIM B 3MIHOBHKOBHI. B pe3ysbraTi KOKyX MOTINHAE TOCTATHBO TEILTA 3 KAMEPHU 3TOPSIHHS 3 MAKCHMAaJIb-
M migsuniennsam temieparypu B 19 °C. [loTim Temna Boa 3 Kokyxa HaIXOIUTD Y 3MIHIOBUK BCepeINHi KaMepH 3ropsHis. JK HacTioK,
MaKcHMaJIbHa TeMIiepatypa 3MiiioBuka cranoBuTh 84,5 °C. InteHcusHicTs Teronepeaadi st 3miifioBrKa i Koxyxa ctanoButh 57,2—85,6
ta 124,9-141,5 Br. KioyoBuM BUCHOBKOM € Te, M0 KOMOIHOBAHUI pereHepaTUBHUN TemIO0OMIHHUK 03BOJIsI€ 3a0e3mednTr Giabln BH-
COKY iHTeHCHBHICTD Teronepeaadi. Ile Moxke 6yTU MOCATHYTO 32 PaXyHOK TOTO, 1O B TEIMJIOOOMIHHUKY BUKOPUCTOBYETHCS OJHAKOBUIA
POBIIOAIJI TOTOKY, 301/IBIIYIOUN CEPEIHIO PI3HUII0 TeMIIepaTyp Ha BXo/Ai. TakuM 4iMHOM, BiH MOKe 3a0€31eYNTH CEePEeIHIO IHTEHCUBHICTD
remonepenadi 210,5 Br. Oke, crio)knBaHHs eHeprii st ByriJuis abo iHITMX BUKOIHKX BUAIB MajnBa Moke OyTH 3Ha4HO 3HIKeHO. OTpH-
MaHi JlaHi MOXKYTbh OYTH BUKOPHCTAHI JJIs TTOJAJBIIOTO BIOCKOHAJIECHHS ICHYIOUOI KOTEJIbHOI CHCTEMHU | CIPUSTHU IiBUINEHHIO TEILIOBOI
eeKTUBHOCTI cucTeMM.

KiouoBi cioBa: 6iomaca, MaJbHUK 3 HETIPSIMUM HArpPiBaHHSIM, PEreHepaTUBHUIT TEIIOOOMIHHIK, PETeHEPaTOp, KOKYXOTPYOHUIT TEILI0-
OOMIHHUK.
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PO3POBKA TA CTBOPEHHS TJIPOJMHAMIYHOT YCTAHOBKH JIJISI HATPIBAHHS PITUHU (c. 62-69)

Bekbolat Nussupbekov, Yerlan Oshanov, Michael Ovcharov, Elmira Mussenova, Didar Ospanova, Madina Bolatbekova

Po6ora mpucBsiueHa BUBYEHHIO MAPAMETPIiB YCTAHOBKM JUUIsI HArPIBAHHS TEIJIOHOCIS 3a JIONMOMOTOIO TIPOJABIIOBAHHS PiJINHK Yepe3
apocesbHi oTBopu. P0o3pobiieHO cxeMy MOBHOPO3MIDHOTO €KCTEPHMEHTATBHOTO CTEHAY Ta METATHLHO OMHCAHO MPUHITUITN HOr0 PoOOTH.
Jlnst Bi3yaJIbHOTO CIIOCTEPEKEHHS 33 CTAHOM PIZIMHU NP PI3HUX KYTOBUX HIBUAKOCTSAX POTOPA BUTOTOBJEHA MPO30Pa MOJEIb GapabaHa.
Busnadeno BB Gopmn 100KH poTOpa Ta TINOHHU il 3aHypeHHs B PIANHY HA 3allOBHIOIOYY 3/ATHICTH MOPOKHUHI POTOPA TPU Ky-
ToBill mBuUAKocTi BiAg 42 po 314 paa/c. Orpumano onTUMaAbHI TapamMeTpu TIMOMHKM 3aHypeHHs: 100Kku Oapabana miamerpom 0,5 M
B PiANHY [IPU MaJINX MIBUIKOCTSX poropa 16, 24, 32 pan/c. PozpaxoBanuii KyT HAXUJIY Ta eKCIIEPUMEHTAIBHO J0BEEHO, 110 /IS KOHIYHOT
(opmu Bin gopisHioe 5 rpagycaM. Beranosieno, 1mo npu KyTOBUX HIBUAKOCTAX poropa Ginbie 100 pax/c dopma i ranbuna samypeHHs
100KH B Pi/IMHYy He BIUIMBAIOTH HA 3allOBHEHHSI POTOPA, OCKIJIBbKK MOja4a BUIe, HiK 1i BUTpaTa yepes apocesibii orBopu. Ilokaszano, 1o
BUKOPUCTAHHST 00ePTATbHIX CHJI TSI HATPIiBAHHSI PiIHU I03BOJISIE BUKOPHUCTOBYBATH €E€KTPOJBUTYH 3 MEHIIOIO TIOTYKHICTIO, OCKITbKI
BOHA BUTPAYAEThCsl TLIBKKM Ha PO3KPYYyBaHHs poTopa 3 pianuon. OTpuMaHo PO3paxyHKOBY 3a/I€KHICTb TUCKY PIMHKU HA GIYHUX CTIHKaX
pOTOpA, TeMIEPATYPU HATPIBAHHS PIIHN Bijl KYTOBOI MIBUAKOCTI POTOPA Ta Bijl IBOX 3HAUEHD ILTOIII [POCETBHNUX OTBOPIB, IO CTAHOBJISITH
31,410 % M2 ta 64,34-10 6 Mm% IIpu 36imbmenni 3araapbHol IO APOCETBHUX OTBOPIB YABIUl TeMIepaTypa HATpiBaHHS PiIMHN MPH THX
JKe KYyTOBUX IMBUAKOCTAX 30iabinyeThes 3 35,6 °C no 82,5 °C. BumeskasaHi mapaMeTpn yCTaHOBKH J03BOJISIIOTh OTPUMYBATH Tapsiuy BOLY
TIPU BUKOPHCTAHH] HEBEMMKUX KOKYXOTPYOHMX TEIIOOOMIHHIKIB.

K1040Bi c10Ba: ycTaHOBKa, CUIIN 1HEPILiT, APOCETIOBAHHS, THCK, TEMIIEPATYPa, POTOP, HATPIBAHHS PiAMHH, Hacoc, HapabaH.
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AHAJII3 BINVINBY CE3OHY HA EHEPTTIO 3STEHEPOBAHY I'IBPUTHUMU ®E/BT Y MAJIAHIY, IHIIOHE3IA (c. 70-78)

Bambang Irawan, Wirawan, Beauty Anggraheny Ikawanty, Akhsanu Takwim

Ile mocyizzKeHHs NPUCBSIYEHE BIUIUBY CE30HIB HA €HEPTiIO, 1110 BUPOOJIEThCst TibpuaHuMu constuaumu doroenextpudnumu (DE) Ta
sitpsitnmu typOinamu (BT). ¥V mpomy gocaipkeni BUMIPIOETbCsI KIbKicTb eneprii, Bupobuenoi ribpugom OE/BT upotsrom 24 roann Ha
nenb yBech pik. [Toroga B [Hp0HE31T 3MIHIOETBCS KOKHOTO JHS, BOAHOYAC BMIHIOETBCS eHepris, 1mo Bupodaserses riopugamu OE/BT. 36ip
JIaHMX 11poBoauBcs y Micti Mamanr, [nonesis.

PesynbraTn mokazamm, 1o iCHY€ iBa CE30HN, a caMe CyXMii ce30H Ta ce30H aomii. Cyxuii ce30H TpUBA€E 3 TPaBH:I JI0 JKOBTHSI, a CE30H /[0~
1B — 3 JIMCTOMNA/A /10 KBiTHA. MiX /IBOMa ce30HaMM € 1epexiJiHui 1epioj;, a came TpaBeHb Ta incronas. [lepexigauii yac — 1e Micsirp, noroja
SIKOTO CJT/IYE 32 CYXMM CE30HOM Ta CE30HOM JIONIIB. Pe3ysbraTu 10CTi/PKeHb 3 BUKOPUCTAHHSIM (DOTOETEKTPUIHNX T€HEPATOPIB MOTYKHICTIO
100 WP Ta 500 Bt BT 110kasyiorb, 110 iCHy€ 3Ha4HUI BIUIMB Ha eHeprilo, 1o Bupobiserbes riopugamu OE/BT, Mik 10CYIIIMBUM CE30HOM
Ta CE30HOM JIOIIIB. 3arajibHa eHeprisi y cyXuil ce3oH ctanosuth 78,296 BT roz, a B cezon gomtiB — 43 790 Bt rox. CriBifHommenss eneprii
TIOCYTILJTBOTO CE30MY /10 CE30MHY JIOTIiB cTanoBUTH 1,7:1. Cymapma eneprist momicsi y cyxuii ce3on ctanoBuTh Bif 11 242 Bt rox o 14 174 Br
roji, a B ce30H joutis — Bix 5 821 Br roa 10 10 677 Br roa. CriiBBifiHOIIEHHS MAKCUMAJILHOT Ta MiHIMAJILHOT MiCS/YHOT eHeprii cTaHOBUTD 2,4:1.
IloBHa enepris MOAHS MPOTATOM POKY CTaHOBUTSD Bift 88 BT ro 1o 477 Bt roa. CriBBifHONEH S IeHHOI eHeprii Bii HAIBUIIIOTO /10 HATHITIK-
4Oro CTaHOBUTH 5,4:1.

Ii mani myske BaXJIMBI, OCKIJIBKU JaHi PO €HEPrOCHOXKUBAHHS 33 OJIMH PiK MOYKHA BHKOPUCTOBYBATH SIK JOBIAKOBY iH(bopmariio
Ta OCHOBY /Ui IpoeKTyBaHHs Tibpuanux enekrpocraniiii @E/BT. Ile mMoxke Gyt BUKOpUCTaHE K OCHOBA JUIsi PO3PAXyHKY HaBaH-
TaKeHb, 110 BiJIOBIAIOTh NOTY)KHOCTI TeHepaTopa, Ha I1epioJ B OJUH PiK, a TaKOXK /JISL PO3PAXyHKY BUMOT /IO IIOTY’KHOCTI IIPUCTPOIB
HAKOTIMYEHHsI eHeprii. Pe3yIbrati 1bOro MOCTIPKEHHST TAKOK MOKYTb OyTH BHKOPHCTAHI B iHIMNX KpaiHaX, e € TIOPH POKY, HATTPUKIIA
B IH0oHe3I].

Kimouosi cnoBa: ribpuani doroesexrpudni ta Bitpsini TypOinu, doToesekTpuuHa eHeprisi, eHepris BiTpsHUX TypOiH, CyXUHl Ce30H,
CEe30H JIOIIiB.
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IPOEKTYBAHHS TA EKCILIYATAIVIHE TOCJIKEHHS IBOBICHOI COHAAYHOI TPEKEPHOI CUCTEMU
U KJAIMATY CXIZTHOI JIBII (c. 79-88)

Ali Najim Abdullah Saieed, Monaem Elmnifi, Abdalla Saad Ahmed Eltawati, Salem E Salem Elzwa, Yasir Ali Mezaal,
Laith Jaafer Habeeb

BukorHi BuaM MajnBa € HEBiTHOBIIOBAHUMM, KiHIEBUMHU Ta TaKWMIM, IO BHCHAXKYIOThCS. ToMy MOTPIOHO MIyKaTH aibTepHATHBHI
JoKepesa eHeprii. CoHsiuHa eHeprisi psICHI€ B NPHUPOJ, TOMY i MOKHA PO3IVISI/IATH SIK HAWKpAIly aJbTepHATUBY /UL 3a/[0BOJICHHS MOIUTY
Ha eHeprio. BoHa € criiikolo, BigHoBIOBaHOW Ta MaciTaboBaroo. ITixBuiienus eeKTUBHOCTI BUKOPUCTAHHSI COHAYHOI eHeprii Mae 6yTn
OJIHUM 13 HAIMX IOJIOBHUX 3aB/IaHb, OCKIJIBKY 1€ BIAHOBIIOBAHUI pecypc. 3aBiaHHs BUKOPUCTAHHS i€l eHeprii nosisrae B Tomy, oo mij-
BUIUTH €(DEKTUBHICTD, | HaBITh 3HU3UTH BUPOOHNUI BuTpaTtn. OTKE, B IIbOMY AOCTIIKEHH] GyB pO3pobIeHnil IBOBICHNIT COHAUHMI TpeKep,
o6 rapaHTyBaTH, 10 COHSAYHI €JIEMEHTH, IO BiICTEKYIOTHCS, BUPOOIAIOTH OiJblIe eJIeKTPOeHeprii, Hixk cralioHapHi COHSYHI eJIeMEHTH,
TIOKPAIIyIOUH IIPOyKTUBHICTb COHSYHUX NaHes el 1 PO3MIMPIOIOUN iX 3[aTHICTh MAKCUMAIbHO BUKOPUCTOBYBATH COHSIYHE BUITPOMIHIOBAHHS.
ExcniepumMenT maB uy10Bi pesysbrati. Yepes MocTiifHy Iito COHSIYHOTO CBITIa TeMIIepaTypa PyXOMOTO OCepeIKy BHIIE, Hi’K Y CTaIlioHapHOTO.
THTEeHCUBHICTD BUITPOMIHIOBAHHSA KOMIPKH, 10 BiZICTEKYEThCs, Oiyibina, HixK y (BikcoBanoi KOMipKH. [HTeHCUBHICTb BUIIPOMIHIOBAHHS /IS
TPOCTEKEHOTO OcepeKy Gibia, Hixk A (ikcoBaHOTO ocepesky, i gocarac Makcnmymy 1282 Br/m? 10 Bepecns i 1028 Br/m® 11 BepecHst.
TpeKepHuit ocepen1ok Ha 42 % mopisHsano 3 dikcosanum. Ha 11 newn pisnung ckiana 210 Br/m2/roa, abo 61 Biacorok. PesyibraTn npakTiy-
HO OJTHAKOBI 3 MOJIY/IHS /10 3ax0/y coHld. IIpoTsrom aus Hanpyra y BakyyMi JIello BiZIpi3HAEThCS /U1 CTAlliOHAapHUX OCEPe/IKiB Ta ocepeiKiB
CTeKeHHs, IPU IIbOMY 3HaYeHHs TpeKepa TPOXH HIDKYe (ikcoBaHoro 3nadenHs. IligBuiena teMmmepaTypa B oCepe/Ky, [0 BUKJIMKAHA Be-
JIMKOIO KIJIBKICTIO COHSIYHOTO BUIPOMIHIOBAHHST Ta GIJIBII TEIIMM HABKOJMIIHIM CEPEIOBUIIEM, BBAKAETHCS IIPUUNHOIO HUKIOTO TIPUPOCTY
eHeprii B Tpekepi.

KiouoBi ciioBa: coHsgunmii Tpekep, CBITI03anesKHIi pesrcTop, Arduino, CoHstuHi eJieMeHTH, ABOBICHUI.



