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The object of the study is the main dewatering system of the
mine. Climate change has stimulated the refusal to use coal in many
countries. In conditions of massive closure of mines, there is a need
to pump out mine waters to avoid flooding. A significant water influx
determines the high cost of electricity consumed by pumps. It is pro-
posed to increase the efficiency of the mine dewatering system due
to the introduction of a smart power supply grid with photovoltaic
generation. The relative value of the annual balance of payment for
energy consumption is chosen as an optimization parameter. The
rated capacity of the photovoltaic station is optimized according
to the criterion of approaching, with accuracy up to the permissible
mismatch, the absolute value of the optimization parameter to zero.
The relationship between the optimization parameter and the rated
capacity of the photovoltaic station is represented by a parabolic
regression. Regression parameters are estimated in the case study for
a specific mine based on the results of a single-factor simulation ex-
periment conducted using a computer model of a smart power grid.
The randomness of natural, technical and economic factors is taken
into account. Based on the prediction intervals for the regression, the
optimal rated capacity of the photovoltaic station for the selected
mine is estimated at 3.164 MW with a pump capacity of 1.732 MW.
It was found that the annual energy savings for the case study
conditions reach 3,745 MWh. Equipping the power supply grid of
the main dewatering system with a photoelectric station of optimal
configuration will reduce the cost of consumed electricity to several
percent. This will make it possible to avoid financial costs for main-
taining the balance of underground water and reduce the flooding
probability of coal regions being transformed.

Keywords: pumping unit, dewatering system, photovoltaic
module, rated capacity, optimization criterion.
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We have developed several prototypes of solar concentrators
that are compact, light, and inexpensive. As an example of solar
concentrators, we selected parabolic solar concentrators with plane
mirrors that approximate the parabolic surface. The green energy is
very important in modern world because of global climate change,
which has caused disproportion in the ecological balance, population
growth rates, an increase in demand for food and electricity against
the backdrop of a decrease in arable land. They are now the main
challenges to the development of agriculture and ensuring sustain-
able food security of many countries. In this paper, as one of the ways
to address these challenges, the problems of combining crops with
agrivoltaics are studied using the example of two countries — Mexico
and Azerbaijan. The economy of both countries is based on oil pro-
duction, relief and climate have many common features, which are
expressed particularly in the abundance of solar radiation, the pre-
dominance of mountainous regions with remote and hard-to-reach
settlements that need to create autonomous life support systems.
A methodology is proposed for the evaluation of the impact of com-
binations of solar concentrators together with certain agricultural
crops. The proposed mathematical model is simple and applicable for
different cases of combination of solar concentrators and agricultural
fields. The main problem for proposed solar concentrators is the au-
tomatization of the assembly process of these solar concentrators. We
proposed two methods of assembly that is, using a parabolic rule and
using a robotic arm with a stereoscopic vision system. Both methods
are described in this article. The simulation of these processes was
made with using software of SolidWorks.

Keywords: agricultural crops, mathematical model, solar con-
centrator, flat triangular mirrors, assembly.
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This paper proposes a mathematical model and a procedure for
calculating the thermal state of the enclosing structure of the building,
which includes an energy-active panel that accumulates solar radiation
due to the phase transition of the heat-accumulating material. The
mathematical model is based on a two-dimensional non-stationary
nonlinear equation of thermal conductivity, which describes the pro-
cess of heat transfer in the bearing layer of the enclosing structure and
the energy-active panel. The model also includes equations describing
radiant heat transfer between opaque and translucent bodies. To cor-
rectly describe solar insolation, the ASHRAE 2009 model was used in
conjunction with the daily change in the position of the Sun in the sky.

To solve the system of equations that make up the mathematical
model, an iterative procedure has been developed, which involves al-
ternating solution at each time step of the two-dimensional equation
of thermal conductivity and a set of algebraic equations of convec-
tive and radiant heat transfer.

The study’s result established that the amount of accumulated
energy in the heat-accumulating material of the phase transition
during daylight hours increases significantly, from 15 to 35 %.



At night, the surface temperature of the heat-accumulating element
in structures using a material with a phase transition is greater than
in the case of heat accumulation only in the bearing layer. As a result,
it is possible to select from 70 to 120 % more accumulated heat while
the presence of high-thermal partitions in a heat-accumulating mate-
rial with a phase transition contributes to an increase in accumulated
heat and usable heat.

Keywords: enclosing structure, accumulation of solar energy,

heat accumulating material, modeling of thermal processes, phase
transition.
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The aim of the current study is to evaluate the performance of
adomestic water heating system for residential areas in Baghdad climat-
ic conditions for substituting electric water heaters with solar-powered
water heaters using solar collectors. Many countries, such as Iraq, are
sluggish with electric power issues while receiving very high solar
insolation. Solar energy is a clean, non-depleting and low-cost source
that can be used especially in residential areas, which forms a great
percentage of energy consumption by replacing electric water heating
with solar water heating to reduce electricity usage. Therefore, six
flat plate solar collectors with an absorbing area of 1.92x0.85 m with
one 4 mm thick glass cover are utilized for experimental investigation
under the Baghdad climatic conditions. The collector was tested under
steady-state settings, which assumed that sunlight intensity, ambient
temperature, and inlet-outdoor temperature difference in each collector
in the system were constant throughout the operation. According to the
experimental results, during the test months of November, December,
January, and February, the time-weighted experimental daily average
collector array efficiency is found in the range of 40 % to 60 %. Further-
more, the greater energy gain and performance of the solar collector ar-
ray attain a peak value at solar noon. Additionally, a solar collector with
flat plates can easily achieve relatively high water temperature levels of
70 °C in the winter season. In addition, using a solar domestic hot water
system as a water heater in Baghdad climatic conditions by substituting
electric water heaters is useful for saving power consumption.

Keywords: domestic hot water, flat plate solar collector, solar
energy, power consumption, Baghdad.
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The main principle of the Tesla pump is to increase the shear
stresses as a result of the rotation of the pump blades, and thus in-
crease the kinetic energy of the fluid to form a mass flow. The types
of mechanical pumps are many and the ways of their use are wide.
Over the years, scientists have contributed to developing types of
pumps to get the best pump efficiency. The rotational energy can be
converted into a mass flow of the fluid that can be pumped. As the
Tesla pump is one of the types that gives a wide impression of fluid
mechanics, where the viscosity and shear stress of the fluid will be in
the movement of the fluid particles and the formation of a centrifugal
force that gives an active flow of the fluid. Tesla pump is one of the
primitive pumps that can be modified to study this research paper and
know the number of fins used and the optimal distance between them
to obtain the best mechanical efficiency of the pump. Where the Tesla
pump was designed with variable fins, 3, 6 and 11 fins were taken to
compare them, and the distance between the fins was reduced from
10 mm to 5 mm with a change of 2.5 mm, where the changes that
occur on the pump can be observed. Where the results proved that
the value of the fins increases the flow velocity of the fluid, as the
best case was at the fins number 11, where the flow velocity reached
13 m/s. As for the change of distance, it is an inverse relationship as
the small distance between the fins impedes the movement of the
fluid flow and thus reduces the value of the flow. In the case where the
number of turbine blades is 11, shear stresses reached 401 Pa. Which
is the best case compared to the rest of the cases. The mechanical
movement of the water was significantly increased.

Keyword: tesla turbine, open-flow, blades number, blades dis-
tance, wall shear.

References

1. Niknam, P. H., Talluri, L., Ciappi, L., Fiaschi, D. (2021). Nume-
rical assessment of a two-phase Tesla turbine: Parametric analysis.
Applied Thermal Engineering, 197, 117364. doi: https://doi.org/
10.1016/j.applthermaleng.2021.117364

2. Rusin, K., Wroblewski, W., Rulik, S. (2021). Efficiency based optimi-
zation of a Tesla turbine. Energy, 236, 121448. doi: https://doi.org/
10.1016/j.energy.2021.121448

3. Galindo, Y., Reyes-Nava, J. A., Hernandez, Y., Ibafiez, G., Morei-
ra-Acosta, J., Beltran, A. (2021). Effect of disc spacing and pressure
flow on a modifiable Tesla turbine: Experimental and numerical
analysis. Applied Thermal Engineering, 192, 116792. doi: https://
doi.org/10.1016/j.applthermaleng.2021.116792

4. Aghagoli, A., Sorin, M. (2020). CFD modelling and exergy analysis
of a heat pump cycle with Tesla turbine using CO, as a working fluid.
Applied Thermal Engineering, 178, 115587. doi: https://doi.org/
10.1016/j.applthermaleng.2020.115587

5. Talluri, L., Dumont, O., Manfrida, G., Lemort, V., Fiaschi, D. (2020).
Experimental investigation of an Organic Rankine Cycle Tesla tur-
bine working with R1233zd(E). Applied Thermal Engineering, 174,
115293. doi: https://doi.org/10.1016/j.applthermaleng.2020.115293

6. Pacini, L., Ciappi, L., Talluri, L., Fiaschi, D., Manfrida, G., Smolka, J.
(2020). Computational investigation of partial admission effects on

the flow field of a tesla turbine for ORC applications. Energy, 212,
118687. doi: https://doi.org/10.1016 /j.energy.2020.118687
7. Talluri, L., Dumont, O., Manfrida, G., Lemort, V., Fiaschi, D. (2020).
Geometry definition and performance assessment of Tesla turbines
for ORC. Energy, 211, 118570. doi: https://doi.org/10.1016 /j.energy.
2020.118570
8. Sheikhnejad, Y., Simdes, J., Martins, N. (2020). Introducing Tesla tur-
bine to enhance energy efficiency of refrigeration cycle. Energy Re-
ports, 6, 358-363. doi: https://doi.org/10.1016/j.egyr.2019.08.073
9. Andres, J. F, Loretero, M. E. (2019). Performance of tesla turbine
using open flow water source. International Journal of Engineering
Research and Technology, 12 (12), 2191-2199. Available at: http://
www.irphouse.com/ijert19/ijertv12n12_16.pdf
10. Ntatsis, C. K., Chatziangelidou, N. A., Efstathiadis, G. T, Gkout-
zamanis, G. V,, Silvestri, P, Kalfas, I. A. (2019). CFD analysis of a
tesla turboexpander using single phase steam. Proceedings of Global
Power and Propulsion Society Technical Conference 2019. Avail-
able at: https://gpps.global /wp-content/uploads/2021,/02/GPPS-
TC-2019 paper_ 89.pdf
11. Rustamov, N., Meirbekova, O., Kibishov, A., Babakhan, S., Ber-
guzinov, A. (2022). Creation of a hybrid power plant operating
on the basis of a gas turbine engine. Eastern-European Journal of
Enterprise Technologies, 2 (8 (116)), 29-37. doi: https://doi.org/
10.15587,/1729-4061.2022.255451
12. Ciappi, L., Fiaschi, D., Niknam, P. H., Talluri, L. (2019). Computa-
tional investigation of the flow inside a Tesla turbine rotor. Energy,
173, 207-217. doi: https://doi.org/10.1016 /j.energy.2019.01.158
13. Borisenko, V., Ustenko, S., Ustenko, I. (2022). Devising an approach
to the geometric modeling of railroad tracks along curvilinear sections.
Eastern-European Journal of Enterprise Technologies, 1 (1 (115)),
29-35. doi: https://doi.org/10.15587,/1729-4061.2022.251983
14. Hrudkina, N., Aliieva, L., Markov, O., Marchenko, 1., Shapoval, A.,
Abhari, P, Kordenko, M. (2020). Predicting the shape formation of hol-
low parts with a flange in the process of combined radial-reverse extru-
sion. Eastern-European Journal of Enterprise Technologies, 4 (1 (106)),
55-62. doi: https://doi.org/10.15587 /1729-4061.2020.203988
15. Quang, N. H., Linh, N. H,, Huy, T. Q., Lam, P. D., Tuan, N. A,
Ngoc, N. D. et al. (2022). Optimizing the partial gear ratios of the
two-stage worm gearbox for minimizing total gearbox cost. Eastern-
European Journal of Enterprise Technologies, 1 (1 (115)), 6-15.
doi: https://doi.org/10.15587 /1729-4061.2022.252301

DOI: 10.15587/1729-4061.2022.268516
DEVELOPMENT OF AN UNTRADITIONAL
TECHNIQUE TO CONTROL THE STRUCTURE
OF THE OUTPUT FLOW FROM A VORTEX
CHAMBER (p. 55-64)
Volodymyr Turyk
National Technical University of Ukraine

«Igor Sikorsky Kyiv Polytechnic Institute», Kyiv, Ukraine
ORCID: https://orcid.org/0000-0002-2357-4483

Viktor Kochin
Institute of Hydromechanics of NAS of Ukraine, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0002-5105-5103

Volodymyr Moroz
Institute of Hydromechanics of NAS of Ukraine, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0002-0729-2902

Dmytro Miliukov
JSC «<MERIDIAN» named after S. P. Korolyov, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0003-3198-4818

A technique of using coherent vortex formations of the dead-end
zone of the vortex chamber of the end type as a controlling factor
influencing the structure and characteristics of the output flow has



been developed. The kinematic parameters of the flow relative to
chambers with elongated and extremely short dead-end parts in the
range of Reynolds numbers according to the parameters of the nozzle
Re=47080-86530 were investigated. The reaction of the flow struc-
ture in the output sections of the vortex chambers was determined
experimentally using thermoanemometry. Profiles of time-averaged
transversal and axial velocity projections, as well as corresponding
values of the relative intensity of velocity pulsations, were obtained.
It was found that at Re=86530, the elongation of the dead-end part
of the chamber leads to a decrease in the initial cross-section of the
transversal component by 15 % with an increase in the axial compo-
nent by 19.7 %, and, at Re=47080, to a decrease in the transversal
component by 21 % with an increase in the axial component by 8.5 %.
This indicates the redistribution of kinetic energy from transversal
to axial energy motion, which is confirmed by the analysis of the cor-
responding intensity profiles of the velocity pulsations in the output
section of the chamber in the near-wall and near-axis zones of the
flow. The integral intensity of the velocity pulsations along the initial
cross-section of comparable chamber designs increases in a chamber
with an elongated dead-end part with almost no additional energy
losses. The obtained results form the basis of a rational method of
controlling the macro- and microstructure of flows, which determines
the efficiency of mass exchange and heat exchange processes in vortex
chambers of the end type. Such designs are characteristic of vortex
mixers, burners of industrial furnaces, furnace devices of hot water
and steam boilers, and other technological and power equipment.

Keywords: vortex chamber, thermoanemometer, control, vortex
structure, speed profile, pulsation intensity.
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The object of this research is the aerodynamics and mixture
formation of fuel and oxidizer in stabilizer-type burners with a three-
row system of fuel jets, focused on operation at coefficients of excess
air 1.1...1.5. The study was conducted on the basis of CFD modeling
using the RANS (Reynolds Averaged Navier-Stokes) approach.

The analysis of the basic regularities of the course of these pro-
cesses in the proposed microjet burners was carried out. In this case,
special attention was paid to the consideration of the characteristics
of flow and mixture formation in the aft region of the flame stabilizer,
where vortex structures are formed that are responsible for stabiliz-
ing the torch.

The regularities of influence on the flow and mixture formation
in the proposed burner devices of such factors as the row number Ny
of the jet fuel supply, the relative pitch, S/d, of the location of gas
supply holes and the coefficient of excess air, o, have been investigat-
ed. The presence of noticeable differences in the structure of flow and
mixture formation in burners during fuel supply to different rows
of gas supply holes has been established. It is shown that aerodyna-
mics and the pattern of mixing fuel and oxidizer undergo significant
changes when varying the value of S/d.

For the considered burner devices, rational design parameters
of the fuel supply system have been determined, at which favorable
conditions for mixture formation in the field of flame stabilization
are ensured. In particular, it is shown that the rational S/d values
are 5.4; 5.6; and 5.8, respectively, for the first, second, and third sec-
tions of the fuel supply.

The results can be widely used in energy practice for objects
operated under conditions of variable values of the coefficient of
excess air.

Keywords: microjet burners, flow structure, mixture formation
of fuel and oxidizer, jet fuel supply.

References

1. Warnatz, J., Maas, U., Dibble, R. W. (2003). Combustion. Physical
and Chemical Fundamentals, Modeling and Simulation, Experi-
ments, Pollutant Formation. Springer, 299. doi: https://doi.org/
10.1007/978-3-662-04508-4

2. Tran, A., Aguirre, A., Durand, H., Crose, M., Christofides, P. D.
(2017). CFD modeling of a industrial-scale steam methane reforming
furnace. Chemical Engineering Science, 171, 576-598. doi: https://
doi.org/10.1016/j.ces.2017.06.001

3. Gianetti, G., Sforza, L., Lucchini, T., D’Errico, G., Soltic, P, Rojews-
ki, J., Hardy, G. (2019). CFD modeling of natural gas engine combus-
tion with a flame area evolution model. ATP Conference Proceedings.
doi: https://doi.org/10.1063/1.5138820

4. van Oijen, J. A., Donini, A., Bastiaans, R. J. M., ten Thije Boonk-
kamp, J. H. M., de Goey, L. P. H. (2016). State-of-the-art in premixed
combustion modeling using flamelet generated manifolds. Progress
in Energy and Combustion Science, 57, 30-74. doi: https://doi.org/
10.1016/j.pecs.2016.07.001

5. Perpignan, A. A. V,, Talboom, M. G., Levy, Y., Rao, A. G. (2018).
Emission Modeling of an Interturbine Burner Based on Flameless
Combustion. Energy & Fuels, 32 (1), 822-838. doi: https://doi.org/
10.1021 /acs.energyfuels.7b02473

6. Hosseini, S. E., Wahid, M. A. (2014). Investigation of bluff-body
micro-flameless combustion. Energy Conversion and Management,
88, 120—-128. doi: https://doi.org/10.1016/j.enconman.2014.08.023

7. Askarova, A. S., Messerle, V. E., Bolegenova, S. A., Maksimov, V. Yu.,,
Bolegenova, S. A., Nugymanova, A. O. (2022). Influence of the me-

thod of air-fuel mixture supply on the main characteristics of heat
and mass transfer processes. Thermophysics and Aeromechanics,
29 (1), 107-124. doi: https://doi.org/10.1134,/50869864322010097

8. Stefanizzi, M., Stefanizzi, S., Ceglie, V., Capurso, T, Torresi, M.,
Camporeale, S. M. (2021). Analysis of the partially premixed com-
bustion in a labscale swirl-stabilized burner fueled by a methane-hy-
drogen mixture. E3S Web of Conferences, 312, 11004. doi: https://
doi.org/10.1051 /e3sconf/202131211004

9. Fialko, N., Prokopov, V., Sherenkovskii, J., Aleshko, S., Meranova, N.
(2021). Influence of the primary and secondary air consumption
ratio on the microjet burner devices efficiency. Chap. 10.2. Technical
research and development. Boston, 430—434. Available at: https://
isg-konf.com/wp-content/uploads/2021,/04/Monograph-USA-Tech-
nical-2021-I-isg-konf.pdf

10. Fialko, N., Prokopov, V. Sherenkovskiy, J., Tymoshchenko, O.,
Polozenko, N., Kutnyak, O. et al. (2020). Analysis of the possibilities
of regulating the process of mixture formation in microjet burners
with cylindrical flame stabilizers. International Scientific Jour-
nal «Internauka,» 12. doi: https://doi.org/10.25313/2520-2057-
2020-12-6215

11. Jones, W. P, Marquis, A. J.,, Wang, E (2015). Large eddy simula-
tion of a premixed propane turbulent bluff body flame using the
Eulerian stochastic field method. Fuel, 140, 514-525. doi: https://
doi.org/10.1016/j.fuel.2014.06.050

DOL: 10.15587/1729-4061.2022.267282
THE INFLUENCE OF VARIOUS PREHEATING

AND DIRECTION OF MAGNETIC FIELD ON
COMBUSTION CHARACTERISTICS OF PALM OIL
DROPLETS FOR BOILER COMBUSTION IN POWER
GENERATION SYSTEM (p. 73-83)

Dony Perdana

Maarif Hasyim Latief University,

Taman, Sidoarjo, Jawa Timur, Indonesia

ORCID: https://orcid.org/0000-0002-7924-9452

Mochammad Hatta

Maarif Hasyim Latief University,

Taman, Sidoarjo, Jawa Timur, Indonesia

ORCID: https://orcid.org/0000-0001-7773-676X

Mochammad Khoirul Rosidin
Brawijaya University, Malang, Indonesia
ORCID: https://orcid.org/0000-0001-6667-310X

Muhamad Hanifudin

Maarif Hasyim Latief University,

Taman, Sidoarjo, Jawa Timur, Indonesia

ORCID: https://orcid.org/0000-0002-3015-1518

Research has been carried out on the effect of various preheating
and the direction of the magnetic field on the flame characteristics
of droplet combustion. This study is important to substitute fuel
from fossils with vegetable oil that is environment friendly. The vari-
ations of the magnetic field are south-south pole, north-north pole,
south-north pole, north-south pole, and without. A drop of palm oil
is placed on a type K thermocouple between two magnetic rods. The
high-speed camera of 120 fps from the front recorded the flame from
the start until it went out. The researcher found out the influence of
various preheating in palm oil and the magnetic characteristics and
behavior of the flame. The direction of the north-south magnetic
field had a higher magnetic field strength, caused the droplet com-
bustion to increases resulting in a wider flame but a lower and more
stable height compared to other magnetic field directions. The speed
of combustion affected by the magnetic field intensity which resulted
the flow rate of Oy, therefore the combustion speed happened quickly



because between O, and the fuel molecules easily react and were
more flammable. The strength of the magnetic field increased oxygen
concentration and fuel molecule around the reaction zone causing
a short burning, resulting in a change delay time the shorter but the
flame temperature increased. Stability, shape, temperature, height,
delay time and combustion duration were highly valuable to design
an efficient heat generator industry with the addition of magnet
field. This study provides insight into the influence of magnetic field
direction in magnetic field intensity on droplet combustion charac-
teristics for boiler combustion in the power generation system.

Keywords: magnetic field, palm oil, droplet combustion, flame

characteristics, flame stability.
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With the advancement of environmentally friendly power inno-
vations and the utilization of phase changing materials in the upkeep
of nuclear power, it was important to attempt to further develop the
intensity move of stage evolving materials.

A 2D CFD recreation was performed to mimic the softening
system of a phase Change material (PCM) which fills a round and
hollow pit that incorporates warming sources. CFD model in light
of the actual enthalpy equation was utilized to reenact the phase
change of strong gallium and for the mathematical timing of the
warming sources as per the working circumstances regarding the
applied temperatures. Mathematical impact of warming sources,
as well as limit conditions for heat move the attributes be analyzed
exhaustively.

The Arrangement with balances upgrades heat move and further
develops PCM liquefying time. The theory of heat spread in a fin
is based on the fact that temperatures rise and fall with the length
of the fin. Temperatures reach 316 K at a time of 300 seconds, which
is 100 seconds less than when the fin is 7 mm shorter.

The best case for a fin length of 14 mm is the best case compared
to the others.

Where has been utilized Fourfold warm blades encompass the
intensity pipe in two lengths: 14 mm and 7 mm, with various thick-
nesses 1, 2, 3mm and the estimation are mathematically assessed
for a few explicit focuses situated inside the concentrated-on deve-
lopments decide the impact of overhauling warming sources.

As a matter of fact, temperature development and fluid part
work on highlights of the concentrated-on developments, which are
round and hollow warming sources and finned warming hotspots
for the applied temperature (Th=40 °C) the applied temperature.

Keyword: Evacuated tube, Fin dimensions, Liquefying time,
Phase Change Materials, Blades.
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This paper substantiates the need to rationalize the drying pro-
cess of such a vermitechnology object as Eisenia Fetida worms to uti-
lize them as feed for industrial animal husbandry and poultry farming.
This will contribute to improving the energy efficiency of vermitech-
nology application in the production of agricultural products.

A technique of drying with the effect of induced heat and mass
transfer has been adapted for raw materials with a low amount of
dry substances, which is a homogenate of worms. Two adaptation
techniques are proposed: drying the homogenate in a heat and mass
exchange module with artificially created obturators; drying a mix-
ture of homogenate with grain bran with the spontaneous formation
of obturators from raw materials.

Studies of various homogenate drying techniques have estab-
lished that the longest duration of dehydration is achieved by con-
vective drying technique. This is 1.2 times larger compared to the
conductive technique and 2 and 3 times larger than drying with the
effect of induced heat and mass transfer depending on the technique
of obturator formation. It has been established that the final mois-
ture content of dried products is the smallest for techniques involv-
ing the effect of induced heat and mass transfer. It is in 2...3 times less
compared to convective and conductive techniques.

Drying with the effect of induced heat and mass transfer of mix-
tures with the following mass ratio of the homogenate to grain bran
was investigated: 1:1; 2:1; 3:1. Tt was established that for a sample
with a ratio of 3:1, the nature of the kinetics of drying is different
from the typical kinetics for the effect of induced heat and mass
transfer. The consequence is an increase in the duration of dehydra-
tion compared to samples of 1:1 and 2:1 by 1.3 times.

The results can be used in agriculture, namely, industrial animal
husbandry, poultry farming, and vermitechnology.

Keywords: effect of induced heat and mass transfer, Eisenia
Fetida worms, thermostat obturator, drying of raw materials of ani-
mal origin, temperature kinetics.
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BU3HAYEHHS ONITUMAJIbHOI BCTAHOBJIEHOI IIOTYKHOCTI ®OTOEJEKTPIYHOI CTAHIIIT /17151 BOJOBIJJINBY
IIAXTH (c. 6-15)

C. B. Bacuienp, K. C. Bacuieup

OG’€KTOM JIOCITIIKEHHST € TOJIOBHUIT BOJOBIVIMB MIaXTH. 3MIHH KJIIMaTy CTUMYJIIOBAJIM BiZIMOBY BiJI BAKOPHCTAHHS BYTLLISL y 6araTbox
KpaiHax. B yMOBaxX MacoBO 3aKPHTTsI HIAXT BUHUKAE HEOOXIIHICTH BifKauyBaHHS IIAXTHUX BOJ [Vl YHUKHEHHs migroruiedb. CyTTeBuil
BOJIONIPUIINB BU3HAYAE BEJUKY BapTiCTh €JIEKTPOEHEPTIl, 10 CIOKMBAETHCS HACOCAMHI. 3arpONOHOBAHO TABUIITH e(heKTUBHOCTI (hyHK-
1[IOHYBAaHHS BOJIOBIJVINBY IIAXTU 3a PAXyHOK BIIPOBA/UKEHHS PO3YMHOI CHCTEMHU €JEKTPOIOCTAuYaHHS 3 (DOTOCTEKTPUYHUME TeHEePYIOYMI
MOTYKHOCTSIMU. B sikocTi mapameTpa ontumizariii 06paHo Bi[HOCHE 3HAYEHHS PIYHOTO CATBIO MO OTLIATI 32 EHEProCIOKUBaHH. BeraHoBIeHa
TMOTYRHICTD OTOETEKTPUIHOI CTAHIIIT ONTHMISYETHCS 32 KPUTEPIEM HAOMIKEHHS [0 HYJISI, 3 TOUHICTIO /10 JOMYCTHMOTO PO3Y3TOMKEHHS,
MOJLJIsI TapaMeTpa ONTUMi3allii. 3B's130K mapaMeTpa ONTUMIi3allii 31 BCTAHOBJIEHOIO MOTYKHICTIO (hOTOEJNEKTPUYHOT CTAHIIIT IPEJICTaBIEHO Ta-
paboutiunoio perpecicio. [Tapamerpu perpecii oriHeni U1 KOHKPETHOI MAXTH 32 Pe3yJIbTaTaMi OHO(DAKTOPHOTO IMITAIIITHOTO €KCIIEPUMEHTY,
1110 TTPOBOINBCS 3 BUKOPHCTAHHS KOMII I0T€PHOI MOJIeJli PO3YMHOI CHCTeMH eJIeKTPOoIocTauyaHHsl. BpaXoBaHO BUITA/IKOBHIT XapaKTep IIPHPOJL-
HUX, TEXHIYHUX Ta €EKOHOMIYHNX YNHHUKIB. CIIMpa0unch Ha IHTEPBaJIN IPOTHO3YBAHHS JIJIsl perpecii, ONTHMabHa BCTAHOBJIEHA TTOTYKHICTh
(oroesexTpraHOI cTaHIll Ayt 0OpaHoi MmaxTu olinera Besnyrnoio 3,164 MBT nipu moryskHocti Hacocnux arperatis 1,732 MBT. Beranos-
JIEHO, 10 PiUHa eKOHOMIsI eJIeKTpOeHepril [yist 3alaHnX yMOB jocsirac 3745 MBt-roz. OO6J1aiHaHHA CUCTEMU €JIEKTPOIIOCTAYaHHS TOJIOBHOTO
BOZIOBIIZINBY (DOTOEJIEKTPUIHOIO CTAHINEI0 ONTUMATBbHOI KoH(DIryparii 03BOJNTh 3HU3UTH /IO JIEKIIBKOX BiZICOTKIB BapTiCTh CIIOKUTOI
esiexTpoeneprii. Ile gacTb 3Mory yHUKHYTH (hiHAHCOBUX BUTPAT Ha MiATPUMAHH GajaHcy Mif3eMHUX BOJ, 3HU3UTh IMOBIPHICTD MiATOILICHD
BYTIJIBHUX PETiOHIB, III0 TPAaHCHOPMYIOTHCSL.

Kuro4oBi ciroBa: HaCOCHUIT arperat, BOJIOBIITNB, (hOTOEJTEKTPUYHIIA MO/LY/Tb, BCTAHOBJIEHA MTOTYKHICTh, KPUTEPIH ONTUMI3AIlii.
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PO3POBKA MOJEJII IIOEMHAHHS COHAYHUX KOHIOEHTPATOPIB I CUIbCbKOTOCITIOJAPCBKHX ITIOJIIB (c. 16-25)

Ernst Kussul, Tetyana Baydyk, Masuma Mammadova, Jorge Luis Rodriguez

P03p06JieHO KisbKa MPOTOTUINB COHAYHMX KOHIIEHTPATOPIB, SKi € KOMIAKTHUMU, JIETKMMH Ta HEIOPOTUMU. SIK TPUKIAJ COHSUHUX
KOHIIEHTPATOPiB 6yJI0 06paHO mapaGoIiuHi COHSTYHI KOHIIEHTPATOPH 3 TIIOCKIMHU A3€PKAJIaMU, IO AlTPOKCUMYIOTh MapaboIidHy MOBEPXHIO.
3eJieHa eHepreTrKa JyKe BaK/IMBa B CydaCHOMY CBITi uepes ri100asbiy 3MiHy KIiMaTy, 0 BUKJIUKAB UCIIPOIIOPIIIIO B €KOJOTIYHOMY OasiaHci,
TEMITM 3POCTaHHs HaCeJeHHs, 30LIbIIEeHHs TTOTPeOr B MPOAYKTaX XapayBaHHS Ta eJeKTPOEeHepril Ha TJIi CKOPOYEHHS OPHUX 3eMeNb. BoHn
€ OCHOBHUMHU TIPOGJIEMAMH PO3BHUTKY CLIbCHKOTO TOCMOAAPCTBA Ta 3a0€3IeYeHH s CTaIol POJ0BOIbYOI Oe3ekn 6araTboxX KpaiH. Y Iiif po-
60T IK O/IVH 13 IIAXIB BUPIMIEHHS [IUX 3aBAaHb JAOC/IKYIOThCS TIPOOJIEMHU MOEAHAHHS CLTbCHKOTOCTIONAPCHKUX KYJIBTYP 3 arPOBOJIBTAIKOI0
Ha TIPUKJIaJ ABOX Kpain — Mekcnkn Ta Asepbaiipkany. Ekonomika 060X KpaiH 3acHoBaHa Ha BUAOOYTKY Ha(TH, peibed Ta KaiMaT MaioTh
6arato CIiJIbHUX PUC, SAKI BUPAKAIOTHCS, 30KPEMa, Y IOCTATKY COHSYHOI pajiiallil, lepeBakaHHs ripChbKUX PAloHIB 3 BIIAJIEHUMU Ta BAKKO-
JOCTYITHUMH HACEJEHUMH IIYHKTaMH, SIKi HOTPeOYIOTh CTBOPEHHS aBTOHOMHOI CHCTEMH TiATPUMKH KUTTE3A0E3MEUEHHS. 3AIPOIOHOBAHO Me-
TOMMKY OIHKY BILIMBY KOMOIHAIIIl COHSTYHUX KOHIIEHTPATOPIB CIIIBHO 3 IESKUMU CLIbCHKOIOCTIOAAPCHKUMU KYJIBTypaMu. 3armporioHOBaHa
MaTeMaTHYHa MOJIEJTb [TPOCTA Ta 3ACTOCOBHA JIJIsT PI3HUX BUIA/IKIB MOEAHAHHS COHSYHUX KOHIIEHTPATOPIB Ta Ci/TbChKOTOCIIOAAPCHKUX OB,
OcHOBHOTO TIPOGJIEMOIO TTPOMIOHOBAHNX COHSYHUX KOHIIEHTPATOPIB € aBTOMATH3AIlsI TIPoIlecy 30MPaHHs IINX COHSYHUX KOHIIEHTDPATOPIB.
3amporoHOBAHO /[Ba METO/U CKJIA/[AHHSE: 32 JI0IIOMOTOI0 TTApaboJIiuHOTO TPaBUJIA Ta 3a A0IIOMOTO0 POGOTA-MAHIITYIATOPA 31 CTEPEOCKOIIUHO0
cucremMoro 30py. O6uaBa crocobu ornucani y miii crarti. MogemoBaH s UX TPOIECiB 3A1HCHIOBATIOCS 3 JIOTIOMOTOIO TIPOTPAMHOTO 3abe3tie-
uennst SolidWorks.

K1040Bi ci10Ba: CiTbCbKOTOCTIONAPCHKI KyJIBTYPH, MATEMATUYHA MOJIE]Th, COHSIUHUIT KOHIIEHTPATOP, TWIOCKI TPUKYTHI 3epKaJta, 30MpaHHsI.
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PO3POBKA MOJIEJI OTOPO/IKYBAJIbHOT KOHCTPYKIIIT 3 TEIIOAKYMYJIIOIOYUM MATEPIAJIOM ®A30BOTO
MEPEXO/TY 3 YPAXYBAHHAM MPOIECY AKYMYJIIOBAHHS COHAYHOT EHEPTII (c. 26-37)

Ruslan Kudabayev, Nursultan Mizamov, Nurlan Zhangabay, Ulanbator Suleimenov, A. O. Kocrikos, A. JI. Boponiosa,
Svetlana Buganova, Altynsary Umbitaliyev, Elmira Kalshabekova, Zhumadilla Aldiyarov

3amporoHoBaHO MATEMATHYHY MOJENb Ta METOANKY PO3PAXYHKY TEMIOBOTO CTaHy OTOPOUKYBAJIBHOI KOHCTPYKINI OyaiBm, y ckaami
SKOI € eHeproakTHBHA MTaHEJb, 1[0 AKyMYJIIOE COHSIYHE BUIIPOMIHIOBAHHS 33 PaxXyHOK (Ha3oBOro 1epexojy TeIIOaKyMyJII004oro MaTepiasy.
B ocHoBi MaTemMaTHIHOI MO/ JIESKUTH ABOMipHE HeCTallioHapHe HeJliHiliHe PiBHAHHS TETJIONPOBIAHOCTI, IO OMNCYE TPOIIeC TeTIomepeaadi
B HECY4YOMY HIapi OrOPO/IKYBaIbHOI KOHCTPYKILii Ta eHeProaKTUBHOI MaHe . Y Mo/IesIb TAaKOK BXOAATD PIBHAHHS, 1110 OITUCYIOTh [IPOMEHUCTUI
TEII000MIH MiK HEIPO30PUMHU Ta HATIIBIIPO30PUMU Tiamu. [[Jisi KOPEKTHOTO OIICY COHsTYHOI iHCoIsi 3acTocoBana Mozeab ASHRAE 2009
CITJIBHO 3 ypaxyBaHHsAM H000B01 3Mitn nosioskentss COHI Ha HeGOCX I,

JUist BUPIIIEHHS CHCTEMU PiBHSIHB, [0 CTAHOBJISATH MATEMATUYHY MOJIEJIb, PO3POOJIEHO iTepalliiiny mpole/Lypy, sSIKa MOJISATAE B HOTIepeMiH-
HOMY PillleHH] Ha KO)KHOMY THMYaCOBOMY KPOIIi TBOBUMIPHOTO PiBHSIHHSI TETUIOTPOBITHOCTI Ta HaGOPY PiBHSIHD aareGpi KOHBEKTHBHOTO Ta
[IPOMEHUCTOTO TEIIIO0OMIHY.

VY pesysisraTi focaiuKerHs 0yI0 BCTAHOBJIEHO, 1O KiJIBKICTh aKyMyJIbOBAHOT eHepTil B TEIJI0aKyMyJII0I04oMy MaTepiasi GhasoBoro mnepe-
XOJLy 3a CBIT/IHiT Yac 106U cyTTeBO 36ibIny€eThest Bil 15 10 35 %. Y TeMHmMil yac 1061 TeMIepaTypa ITOBEPXHI TETI0AKYMYJTIOI0Y0TO eJIEMEHTa



B KOHCTPYKIIIAX 3 BUKOPUCTAHHSIM Martepianay 3 (asoBum rmepexogom Oijiblia, HiK y pasi akyMyJIIOBAHHS TellJia TiIbKM B HECYYOMY HIapi.
B pesyabrati 11010 BIaeThes Bigibparu Big 70 1o 120 % Ginblile HAKOMMYEHOTO TEIJIA, @ HASBHICTD BUCOKOTEIIONPOBIHUX MEPETOPOIOK
Y TETI0AKYMYJTIOI04OMY Matepiasi 3 pa3oBIM MEPEXOIOM CIIPUSIE 301IBIIEHHIO TETJIa AKYMYJIbOBAHOTO Ta KOPHCHOTO TETLIA.

KomoyoBi ciioBa: 3axuiaioya KOHCTPYKILisl, aKyMyJ/IIOBAaHHS COHSUHOI €Heprii, TerioakyMyJ/ 00Ul MaTepias, MOJIeJI0BAHHS TEIJIOBUX
Tpo1iecis, GasoBuil mepexis.
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EKCIHEPUMEHTAJIbHA OIIHKA E@EKTUBHOCTI CUCTEMHU HAT'PIBY BO/JIU JIJIsd IIOBYTOBUX IIOTPEB
B KJIIMATUYHHUX YMOBAX BATZTAJLY (c. 38—-47)

Osam H. Attia, Sanaa T. Al-Musawi, Naseer A. Mousa, Hussein A. Mahmood, Nor Mariah Adam

MeTo10 IaHOTO JOCHIKEHHST € ONiHKA e)eKTHBHOCTI CHCTEMHU HATPIBY BOJM JUIs TIOOYTOBUX TIOTPEO JKUTIOBUX PAOHIB Y KIIMATHIHIX
ymoBax barziany uist 3aMinm eleKTPUYHUX BOJOHATPIBAYiB HA COHSYHI 3 BAKOPUCTAHHSIM COHSIYHUX KoJleKTopiB. baraTo kpain, Takux sk [pak,
NPUILJISIIOTH MAJIO YBArU IPOOJIEMaM eJIeKTPOIIOCTAYaHH s, OTPUMYOUY IIPH IIbOMY JIy7Ke BUCOKY COHsUHY iHCOsAi0. COHSAYHA €HEepris € eKO-
JIOTIIHO YMCTUM, HEBUYEPITHNM i HEZIOPOTUM JIKEPETIOM eHepril, 1o Moxke OyTH BHKOPHCTaHa 30KPeMa Y KUTIOBHIX PailOHaXx, /ie yTBOPIOETHCS
BEJIMKUIT Bi/ICOTOK CIIOJKNBAHHA eHEePrii 32 PaXyHOK 3aMiHU €JIEKTPUYHOTO HArPiBY BOJM COHSYHUM HArPiBAHHSM JUUIS 3HVKCHHS CIIOKMBAHHS
enektpoeneprii. Tomy /st eKcriepuMeHTANIBHIX JOCTI/PKEHD Y KIIMATHIHUX YMOBaxX bBaraaay BUKOPUCTAHO TMCTh MJIOCKIX COHSYHUX KO-
JIeKTOPIiB 3 Tuioleio nornunanns 1,92x0,85 M 3 0fHUM CKIISTHUM TOKPUTTSM TOBIIUHOIO 4 MM. BunpoOyBarist Kojiektopa OyJii poBeieHi
B YCTJIEHHUX PEKUMAX, TIPH SIKUX Mepebadasiocs, 1o iHTeHCUBHICTh COHSIIHOTO CBITJIa, TEMIIEPATyPa HABKOJIMIIHBOTO CEPEIOBUIIA i PI3HUILT
TeMIepaTyp Ha BXOJ Ta BUXO/Ii B KOKHOMY KOJIEKTOPI CHCTEMH OYIIH TOCTIITHIMI TIPOTSITOM YCHOTO TIepiofry poboTH. 3TifHO 3 pe3yIbraTaMu
€KCIIEPUMEHTIB, TIPOTATOM BUIPOOYBATLHUX MICAIIB JIUCTONA, IPY/IEHD, CiUeHb Ta JIOTHI 3BaKEHA 32 YaCOM €KCIIEPUMEHTAIbHA CEPEIHBO-
1060Ba e(heKTHBHICTD KOJIEKTOPHOI CHCTEMHU 3HAXOANTHCS B Meskax Bix 40 % mo 60 %. Ilpupict emeprii Ta TpOAYKTHBHICTD CHCTEMU COHSIHNX
KOJIEKTOPIB ZI0CATAIOTH IIKOBOTO 3HAUYCHHS y COHAYHUIT IOy /IeHb. TakosK, MIIOCKUIT COHSYHMIT KOJIEKTOP /I03BOJISIE JIETKO I0CSATATH BiZITHOCHO
BHCOKUX piBHIB Temueparypu Bojn 70 °C y 3uMoBuii ce30H. Kpim TOr0, BUKOPUCTAHHS COHSYHOI CHCTEMU Fapsiioro BOJAOIIOCTAYaHHST B SIKOCTI
BOJIOHATpiBaYa B KJIIMaTHYHNX yMOBax barmasy muisixoM saMiHu eJIeKTPUYHUX BOJOHATPiBaviB 3abe3reyye eKOHOMIIO CTIOKUBAHOI eHeprii.

Kio4oBi cioBa: rapstua Bozia 17ist 106y TOBUX MOTPED, MIOCKUI COHAUHUIT KOJIEKTOP, COHSIYHA EHEPrisi, eHEProCIoKUBaHHs, Bara.
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BHUSIBJIEHHS BIIUBY KIJIBKOCTI JIOIIATOK I BIICTAHI MIK JIOMATKAMY HA XAPAKTEPUCTUKH HACOCY
TESLA (c. 48-54)

Mohammed Wahhab Kadhim, Mokdad Hayawi Rahman

OcnoBauil npuHIMI Hacoca Tecsa nossrae y 301IbHICHH] JOTUYHUX HAMIPYT B Pe3yJbraTi oGepTaHHs Jonateil Hacoca i, TaKiM YHHOM,
301JIbIITIEHHST KIHETUYHOT eHepril piinau 1715t hopMyBaHH MacOBOTO MOTOKY. THIIB MeXaHIYHUX HACOCIB GaraTo, Ta crmocoOu IX BUKOPUCTAHHS
mmpoki. [Iporsarom 6araThboxX pokiB BUeHi BHOCHJIM CBiil BHECOK Y PO3POOKY THUIIB HACOCIB, 100 HOCATTH MaKCUMaIbHOI e(heKTUBHOCTI Ha-
coca. Exepris o6epranHs MoKe OyTH MepeTBOpeHa B MacoBuil BUTparta pizimau, mo nepekadyerbest. Ockinbkn Hacoc Tecaa € oHIM 3 TUTIB,
SIKWIT JTA€ TMUPOKe YSIBJAEHHS TIPO MEXaHiKy PifInHu, [ie B'I3KiCTh i HAIpyTa 3CyBY PiINHU MOJISATAIOTH Y PYCi YACTUHOK PiIUHN Ta YTBOPEHHI
BI/IIIEHTPOBOI CUJIH, 1110 JIa€ aKTUBHUIT NOTIK pisimuu. piqnua. Hacoc Tecsia — ojinH 3 IPUMITHBHUX HACOCIB, SIKNIT MOKHA MO/IM(IKYBaTH, /LIS
BUBYEHHS B IIbOMY JOCJIUKEHHI 1 I3HATHCS KUIBKICT pebep, 110 BUKOPUCTOBYIOTLCSI, i ONTUMAIbHY BIJICTaHb MiK HUME JUJIsi OTPHUMaHHS
Haiikpamioro mexaniunoro KK/ nacoca. Tawm, ne Hacoc Tecsia GyB ClIpOEKTOBaHUHN 3 PEryIbOBAHUMU PeGPaMIL, ist OPiBHSAHHS 6YJI0 B3SITO 3,
61 11 pebep, a BincTanp Mixk peGpamu Gy10 3MeHITeHOo 3 10 MM 10 5 MM 31 3MiHOW0 Ha 2,5 MM, JIe MOKHA TIOMBUTHUCS 3MiHU, 1[0 BiIOYBAIOTHCS
Ha Hacoci. Pe3yssraTit mokasasim, 1o 3HadeHHst pedep 36i/bliye MBUAKICTb OTOKY PIAMHU, OCKIIbKN HalKpaluii BUliazok OyB Ha peGpax
Homep 11 ne mBuaKicTs noroky pocsrana 13 m/c. Ilo crocyerbest 3MiHM BijicTaHi, TO 11e 3BOPOTHA 3aJI€XKHICTh, TaK SIK MaJa BiICTaHb MixXK
pebpamu TIepeniko/pKae pyxy MOTOKY PIAMHU | THM CaMUM 3HVZKYE BEJMUYMHY MOTOKY. Y pasi KoJM YucsIo Jonatok Typbinm gopismioe 11,
JNOTUYHI HATIPYTH JocsraioTh 401 Tla, 1110 € KparnuM BUMIaJAKOM B OPIBHAHHI 3 iHIIUMU BunagKkaMu. MexaHiuHe pyX BOAU 3HAYHO 301IbITHBCA.

Kiouosi caoBa: Typbina Tecora, BiAKPUTHIT TOTIK, YUCJIO JIOTIATEH, BiZICTAHb MK JIOMATSAMM, 3CYB CTIHKH.
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PO3POBKA HETPAJTUIIIITHOTO CIIOCOBY KEPYBAHHSI CTPYKTYPOIO BUXIJIHOTO IIOTOKY BUXPOBOI
KAMEPH (c. 55-64)

B. M. Typuxk, B. O. Kouin, B. B. Mopos, /I. €. Mimokos

P03pobiieHo croci6 BUKOPUCTaHHS KOTEPEHTHNX BUXPOBUX YTBOPEHb TYNMHMKOBOI 30HU BUXPOBOI KAMEPH TOPIIEBOTO THILY SIK KEPYBaJb-
HOTO (DaKTOPY BIUIMBY HA CTPYKTYPY i XapaKTePUCTUKH BUXIiIHOTO TIOTOKY. /locizkero KineMaTnani mapaMeTpH Tedii Moo KaMep 3 BUI0B-
JKEHOIO 1 TPAHUYHO KOPOTKOIO TYIMMKOBUME YacTHHAMMU B jlianasoHi yuces Peiinosbica 3a mapamerpamu comia Re=47080-86530. Peakitio
CTPYKTYPH TIOTOKIB y BUXIJHHUX IepepizaX BUXPOBHUX KaMep BH3HaYeHO eKCIIePUMEHTAIbHO 3a JOTIOMOTOI0 TepMmoaneMoMeTpii. OTpumano
poisi ycepeaHeHnx 3a 4acoOM TPAHCBEPCAIBHOI Ta OCHOBOI TMPOEKIIiN NIBUIKOCTI, & TAKOK BiIMOBITHIX BEJIMYUH BiJIHOCHOI iIHTEHCUBHOCTI
myJibcartiil menakocti. Busisieno, mo nmpu Re=86530 BujoBKeHHsT TYIMMKOBOI YaCTHHU KaMepH HPU3BOJUTD /[0 3MEHIIEHHST Y BUXITHOMY
nepepisi TpaHcBepcatbHOI CKIanoBoi Ha 15 % mpu 36ibiienHi 0cboBoi ckranoBoi Ha 19,7 %, a mpu Re=47080 — 110 3MeHIIIEHHSI TPAHCBEPCATb-
HOI cKJa0Boi Ha 21 % 1pu 36i/blIeHH] 0CbOBOT CKJIaL0BOI Ha 8,5 %. Ile cBiAUNTH 1IPO 1IepeposIoia KIHETUUHOT eHeprii Bijl TpaHCBepcasib-
HOTO PYXY /10 OCBOBOTO, IO MiATBEP/KYE aHAi3 BiAMOBIAHIX TPOMIIiB iIHTEHCUBHOCTI Ty IbCAIlill MBUAKOCTI Y BUXiTHOMY Tepepisi kamepu
B IIPUCTIHHII Ta IPUOCHOBII 30HAX Teuii. [HTerpajibHa iIHTEHCUBHICTD ITyJIbCalliil IBUAKOCTI 32 BUXI/IHUM II€PePi30M IHOPIBHAHHUX KOHCTPYK-
il Kamep 3pocTae B KaMepi 3 BUAOBKEHOIO TYITHKOBOIO YaCTHHOIO MPAKTUYHO Ge3 J0AaTKOBUX eHepreTHIHUX BTpaT. OTpUMaHi pesy/israTu
CKJIAIAl0Th OCHOBY PAlliOHATHLHOTO METOMY KePYyBaHHS MaKpo- i MiKPOCTPYKTYPOIO MOTOKIB, IO BH3HAYAE eDeKTHBHICTH MacOOOMIHHUX



i TerI00OMIHHKX TIPOIECIB Y BUXPOBUX KaMepaX TOPIeBOro Tuity. Taki KOHCTPYKIIT XapaKkTepHi Jist BUXPOBUX 3MIlITyBayiB, MaJbHIUKOBUX MTPHU-
CTPOIB IIPOMUCJIOBUX II€Uel, TOIIKOBUX IIPUCTPOIB BOAOIPIHNUX 1 TAPOBUX KOTJIIB Ta 1HIIOrO TEXHOJIOTIYHOTO 1 eHePreTHYHOr0 YCTaTKyBaHH:.
KiiouoBi ciioBa: BIXpoBa Kamepa, TePMOAHEMOMET], KepyBaHHs, BUXPOBA CTPYKTYPA, MPpodiab MBUAKOCTI, iIHTEHCUBHICTD ITYJIbCAILiil.
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BCTAHOBJEHHS 3AKOHOMIPHOCTEI IBOTEPMIYHOT TEYIi TA CYMIIIIOYTBOPEHHS ¥V MIKPOMAKEJIbHUX
ITAJIBHUKAX 3 TPUPATHOIO CTPYMEHEBOIO ITOTAYEIO ITAJIUBA (c. 65-72)

H. M. ®iaako, H. O. Mepanosa, 0. B. Illepenkoscokuii, C. A. Anbomko, M. 3. A6ayain, B. I1. Ba6ak, B. M. Kop:kuk,
B. M. Kemux, P. B. [lin:xoc, B. 10. Xackin

OO6’eKTOM JIOCITI/IKEHD € aePOAMHAMIKA Ta CYMINIIOYTBOPEHHST TAJIMBA Ta OKMCHIOBAYA y MAJIbHUKAX CTabili3aTOPHOrO TUILY 3 TPUPSIAHOWO
CHICTEMOIO [TATMBHUX CTPYMEHIB, OPIEHTOBAHNX Ha €KCILIyaTaIliio npu KoedimienTtax Hapmuiky nositps 1,1...1,5. lociiukenHs mposeeHo Ha
octosi CFD mozesmosanus 3 Bukopucranisym RANS (Reynolds Averaged Navier-Stokes) miaxozuy.

BukoHaHO aHasi3 OCHOBHUX 3aKOHOMIPHOCTEl IPOTiKaHHS 3a3HAYEHUX IIPOIECiB y MiKpodaKkeabHUX MaJbHUKAX, 10 HPONOHYIOTHCSI.
[Tpu 1boMy 0COGIMBY YBaTy TIPHIIJIEHO PO3IJISILY XapaKTePUCTHK Tedii Ta CyMIlOyTBOPEHHsI Y 3aKOPMOBIil obJiacTi cTabisizaTopa moaym’st,
1e GOpMyIOTHCA BUXPOBI CTPYKTYPH, 11O BIANOBIAAIOTE 3a cTabiiizaiiiio gakey.

Jlocmizzkeno 3aKOHOMIPHOCTI BIZIMBY Ha TEYilo 1 CyMIiITOYyTBOPEHHS B TPOMOHOBAHIX MATHUKOBIX PUCTPOSIX TAKUX (DAaKTOPIB, IK HOMEP
paxy Ny cTpyMeHeBoi 1ojiaui najusa, BiAHOCHUH KPOK S/d posrainyBaiHs TazonofaBajbHUX OTBOPIB i KODIIEHT HaIJIMIIKY TTOBITPS OL.
BceranosiieHo HasgBHICTb TTIOMITHUX BiZIMIHHOCTEl y CTPYKTYPI Teuil Ta CyMillIoyTBOPEeHHS B MaJbHUKAX ITPU TTAIUBOIIO/AYl B Pi3Hi PAIU ra3o-
ToZIaBaIbHUX 0TBOPIB. [lokasano, o aepoaHaMika i KapTHHA 3MINTyBaHH MMAINBa i OKMCHIOBAYA 3a3HAIOTh CYTTEBUX 3MiH IIPH BapiloBaHHi
BesauHu S/d.

Jl1s posrmanyTHX NMATbHUKOBUX HMPUCTPOIB BU3HAYEHO pallioHalbHi KOHCTPYKTHBHI ITapaMeTpy CHCTeMH MOjadi TaanBa, MPU SKNX
3a0€e31e4yI0ThCs CHPUATAUBI YMOBU CyMIIIIOYTBOpEHHs B oOsacTi crabisizarii moaym’s. 30Kkpema MokasaHo, 110 pallioHaibHi sHadenus S/d
CTAaHOBJIATH 5,4; 5,6 1 5,8 BifIoBiIHO 17151 11epiioi, Apyroi i TPeThol CeKIlil MaaMBOBOMOAAYI.

OTrpuMani pe3yJsraTii MOKYTh HIMPOKO BUKOPUCTOBYBATHUCS B €HEPreTHYHIi PaKkTHIli Ajist 06’ €KTIB, 1110 eKCIIYaTyIOThCsT 32 YMOB 3MiH-
HUX 3Ha4YeHb KoedillieHTa HaUINIIKY HOBITPSI.

KiouoBi cioBa: MikpodakesbHi MaabHUKK, CTPYKTYpa Teuil, CyMilllOyTBOPEHHS MAJIMBA Ta OKMCHIOBAYA, CTPYMEHeBa MaIBOIO/Iava.
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BIIJINB PISHUX III/IITPIBIB I HAIIPAMKIB MATHITHOTO I10JIsI HA XAPAKTEPUCTUKH IOPIHHA KPAIIEJIb
MAJIbMOBOT OJIII TIPU CITAJIIOBAHHI KOTJIIB Y CUCTEMI EHEPTETUKH (c. 73-83)

Dony Perdana, Mochammad Hatta, Mochammad Khoirul Rosidin, Muhamad Hanifudin

TIpoBeneno mocsikeHHsT BIUIUBY PI3HOTO TOTIEPEAHBOTO HATPIBY Ta HATPSIMY MArHITHOTO TIOJISI HA XaPAKTEPUCTUKN MOJIYM'sT KpaTlesb-
Horo ropinus. Ile nocmipkents BaskanBe AJIsT 3aMiHI BUKOITHOTO TIAJTUBA OJIEI0, sSIKa € eKOJIOTIYHO YicToto. Bapiallii MarHiTHOTO TOJIS: TiB-
JCHB-TIBACHD MOJIOC, TBHIY-MIBHIY MOJIIOC, MiBAEHb-MIBHIYHUIA MOJTIOC, TBHIY-MIBACHD 1To/0C 1 6e3. Kparrsa maibmMoBoi ol moMimaerbes
Ha Tepmornapy Ty K Mixk BOMa MarHiTHUMY CTPIKHAMEU. BucokomBuakicHa dponTtampia kamepa 3i mBuakictio 120 kazpiB 3a cexyHIy
3adikcyBasa mosrym’st Biji 1mo4artky /1o ioro sracanHs. /locsliiHUK 3'sCyBaB BIIMB PI3HOTO IIONEPEHBOIO HArpiBaHHS HaJbMOBOI OJIii Ha
MarHiTHI XapaKTepUCTHKHU Ta MOBEMIHKY TOIyM 1. HampsMok MarniTHOTO 1oJist MiBHIU-TIB/IEHb MaB BUIIY HAIPY’KEHICTh MATHITHOTO TIOJIH,
110 MTPUBBOMIIO /10 301IBIEHHS TOPIHHST KPAIleJib, 10 TTPU3BO/IIIO 10 IIUPIIOTO TTOJIyM'sl, ajie MEHINOKO 1 cTaGiIbHIIIO0 BUCOTOIO TIOPIBHIHO
3 IHIIMMU HATPSIMKAMK MariiTHOTo moJist. Ha nBuaKiCTb 3ropsiHHST BIUTMBAJIA HATIPYKEHICTh MarHiTHOTO MOJIS, SIKa TPU3BO/IIIIA JI0 BUTPATH
Os, TOMY HIBUJKICTD 3TOPSIHHS BitOyBasacst MBUAKO, TOMY 1110 MiK O9 Ta MOJIEKyJIaMU TIAJIMBA JIETKO PearyBajin i Oy OiIbIn 3aiiMICTUM.
Cuia MarHITHOTO 1OJIs 36i/IbIITyBaIa KOHIIEHTPAIII0 KUCHIO Ta MOJIEKYJIU MaJMBA HABKOJIO 30HU PEakKilil, BUKJIUKAIOUM KOPOTKE TOPIHHS,
y PE3YJIBTaTi Yac 3aTPUMKN 3MEHIIYBAJIOCs, aje TeMIeparypa moaym’st 30imbimyBagacst. CtabiabHicTs, hopma, TeMIeparypa, BUCOTa, dac
3aTPUMKHU Ta TPUBAJIICTb TOPIHHS OYIIU [ysKe BAKIUBUMU ISt PO3POOKH eDeKTUBHOTO BUPOGHUIITBA TEIIA 3 JI0JABAHHIM MArHiTHOTO TOJISL.
Ile mocuizkeHHst 1a€ ysIBIEHHS PO BILIMB HATIPSIMKY MArHiTHOTO T10JIsI Y HATTPY’KEHOCTI MATHITHOTO TT0JIST Ha XapaKTePHCTHKU TOPIHHS Kpa-
TIeJTb IS CIATIOBAHHST KOTJIA Y CHCTEMI BUPOGHUIITBA €eKTPOEHepTil.

Komo4oBi ciioBa: MarHiTHe 110J1e, HaJIbMOBA OJIisl, TOPIHHS KpalleJib, XapaKTePUCTUKH MOJTYM'sl, CTIHKICTD TTOJTyM 5.
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YUCEJbHUIT AHAJII3 PO3IIOJILTY TEMIIEPATYPU I MACOBOI 10JII BAKYYMHOI TPYBU 3 BUKOPUCTAHHAM
3MIHU DA3 (c. 84-90)

Ahmed Kareem Khudhair

3 MPOCYBAHHSM €KOJIOTIYHO YHCTUX €HEPreTUYHUX IHHOBAIIIll Ta BUKOPUCTAHHM MaTtepiasis i3 hasoBUM 1epexogoM B 00CIyroByBaHHI
SIIEPHOT €HEPreTHKN BaKJIMBO OYJI0 cipoOyBaTH I Hajiasli PO3BUBATH iIHTEHCHBHICTD PYXYy MaTepiasis, 110 eBOJIOIIOHYIOTh Ha CTa/il.

Bigropentsg 2D CFD 6ys10 BUKOHAHO JIs1 iMiTallil cucTeMu TIOM IKIIIeHHsT MaTepiany 3 (hasoBUM MEPexo/IoM, sIKHii 3all0BHIOE KPYIJLY
Ta MOPOXKHICTY sIMY, sIKa BKJIoUae /pKepesia HarpiBy. Mozgenas CFD y cBiTii hakTHUHOTO piBHSIHHS €HTaJIbITIi BUKOPUCTOBYBAJIACS /IS Biji-
TBOpEHHsT (pa30BOTO MEPEXOY CHIIBHOTO TaJIIO Ta /ISl MATEMATIYHOTO PO3PAXYHKY Yacy JKepes HarpiBy BifMOBIAHO 10 POGOYNX YMOB MO0
3aCTOCOBYBAHKX TeMIlepaTyp. MaTeMaTuuHe BILIUB JKePesI IIOTEIUIHHSL, | HABITh IPAHUYHI YMOBH IS TEILIONEpPeiadi arprOy TH TJIATa0Th
BUYEPITHOMY aHAJTi3Y.

TIpuctpiii 3 mpoTuBaraMu NOKpAILy€e TeIonepeaady ta J0AaTKOBO 301IbIIYE yac po3piuKeHHsa MaTepiais 3 hazosuM nepexogom. Teopist
MONIMPEHHS TeTIa B peOpi 3acHOBaHa Ha TOMyY (hakTi, 10 TeMIlepaTypa IiABUILYEThCS Ta 3HUKYETCS 3a/I€5KHO Bij 0BKIHE pebpa. Temmnepa-
Typa nocsirae 316 K 3a wac 300 cexynz, mo na 100 cekym MeHIire, Hi’k KOJIH TIJIaBeIlb KOPOTIITE Ha 7 MM.



Haiixkpamuii Bunaaox ajist pebpa Z0BKUHOIO 14 MM — HallKpaluii BUIIaJoK TIOPIBHSHO 3 PEIITOIO, e OyJii BUKOPUCTaHI 4OTHPUPA3OBi
TeILIi JIe3a OXOILIIOITh pr6y IHTEHCUBHOCTI IBOX OBKUH: 14 MM i 7 MM 3 Pi3HOIO TOBIINHOIO 1, 2, 3 MM, 1 OT[iHKA MATEMATHYHO OIIHIOETHCS JIJIsT
KIJIBKOX SIBHIX (DOKYCIiB, PO3TAIIOBAHUX YCEPEIIHI 30CePe/UKEHNX PO3POOOK, 10 BUSHAYAIOTH HACI/IKI KAl TATTBHOTO PEMOHTY JIUKEPEJT TETLTA.

TTo cyTi, TemiepaTypHUil PO3BUTOK Ta PiMHHA YACTUHA IIPAIIOITH HA OCHOBHI MOMEHTH 30CEPE/KEHIUX PO3POOOK, SIKi ABJISIOTH COOO0
KPYTJI Ta MOPOKHUCTI [7Kepesa HarpiBy Ta opeGpeHi rapsdi Toukn HarpiBy ats aoaanoi temmeparypu (Th=40 °C) momanoi Temmeparypu.

KimiouoBi caoBa: Bakyymia Tpy6a, poamipu pebpa, yac pospiisKeHHsl, Matepiain 3 (pasoBUM HEPEXOA0M, JIOTIAT.
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NIABUINEHHA EOEKTUBHOCTI CYIITHHS EISENIA FETIDA HIJIAXOM 3ACTOCYBAHHS CIIOCOBY
3 IHAYKOBAHIM TEIINIOMACOOBMIHOM (c. 91-98)

M. I. Ilorokux, A. O. Ilak, A. B. Ilak, A. I. Cuuos, T. O. CuuoBa, M. C. CodpponoBa

OG6rpyHTOBaHO HEOOXIAHICTD palioHai3alil Mporecy CyIiHHsa Takoro 06’ekTy BepMiTexHosiorii, ik ueps’sku Eisenia Fetida, as Bupo6-
HUITBA i3 HUX KOPMY /IJIsI IPOMUCJIOBOTO TBAPMHHUIITBA Ta NTaxiBHUITBA. [le crpusitimMe miBuIeHHIO eHeproeeKTHBHOCTI 3aCTOCYBaHHS
BEPMITEXHOJIOTIT TIPH BUPOOHUIITBI CiITbCHKOTOCIOAAPCHKOI MTPOYKITii.

AnantoBaHo croci6 cynriHHs 3 eheKTOM iHIYKOBAHOTO TEIIOMACOOOMIHY I/l CHPOBUHY 3 HU3BKOIO KIIIBKICTIO CYyXHMX PEYOBIH, SIKOIO € TO-
MOTeHAT i3 4epB’sIKiB. 3apPONOHOBAHO JIBA CIIOCOOM A/ANITAILIL: CYIIIHHSI TOMOTEHATY B TEIIIOMACOOOMIHHOMY MOYJIi 3i IITYYHO CTBOPEHUMUI
06TIOpaTopaMIt; CyIIiHHS CYMillli TOMOTEHATY i3 36PHOBUMU BUCIBKAMU 32 CAMOYMHHOTO YTBOPEHHST 0OTIOPATOPIB i3 CHPOBHUHH.

JlocamipKeHHAME PI3HUX CIOCOOIB CYNTIHHSI TOMOTEHATY, BCTAHOBJIEHO, 10 HAIOIIbIA TPUBAIICTh 3HEBOJIHEHHS JOCITAEThCS 3a KOH-
BEKTHBHOTO crocoby cymrintst. Ile B 1,2 pasu Giblie HOPIBHIAHO 3 KOHAYKTUBHUM croco60M Ta B 2 Ta 3 pasu OiJblie, HiXK 3a CYIHHS
3 eheKTOM IH/[YKOBAHOTO TEIIOMAcOOOMIHY B 3aJIesKHOCTI Bij criocoly yTBopeHHst o0TiopaTopa. BeTaHOBIEHO, KIHIEBHH BOJIOTOBMICT Cy-
MIeHOI TIPOAYKILT HAWMEHIUI 751 ¢croco0iB 3 BUKOPUCTAHHAM eeKTy iHIyKoBaHoro TeromMacooOMiny. Bin ckiamae y 2.3 pasu Memine
3HAYEHHS OPIBHSAHO 3 KOHBEKTUBHUM Ta KOHIYKTUBHUM CIIOCOOAMMU.

JlocmimpkeHo cynriHHs 3 eeKTOM IHAYKOBAHOTO TEIIOMACOOOMiHY CyMilIell i3 MacOBUM CITiBBIIHOIIEHHSIM Mi TOMOTEHATOM Ta 3€p-
noBumu BuciBkamu: 1:1; 2:1; 3:1. Beranosieno, 171 3paska i3 criBBignonienHam 3:1 xapakTep KiHETHKHU CYIIiHHST BiTAISETLCS BiJl THITOBOI
KineTnku st ehekTy iHyKOBAHOTO TemtoMacooOminy. HacitijikoM 1boro € 361bIIeH s TPUBAJIOCT] 3HEBO/HEHH ST HOPIBHSHO 31 3paskamu 1:1
Ta 2:1 B 1.3 pasn.

PesynsraTi MOKYTh Oy TH BUKOPUCTAHI B CLIbCHKOMY TOCTIOIAPCTBI, a, caMe, TPOMUCIOBOMY TBAPUHHKIITBI, ITaXiBHUIITBI Ta BEPMITEXHOJIOTII.

Kmouosi cioBa: edekr inaykoBanoro temmomacoodminy, yeps’siku Eisenia Fetida, o6tiopatop TepMocTata, CyImiHHSI CHPOBUHN TBAPUH-
HOTO MOXO/[KEHHS, KiHeTHKa TeMIIepaTypH.



