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The paper discusses the comparison of the performance of
steam generators in large and small receivers, using a Fresnel
lens concentrator.

The goal is to get the best value from the efficiency of a steam
generator between large and small receivers, with the following
task details:

a) design a conical cavity receiver that has the most efficient
geometric concentration ratio;

b) compare the thermal efficiency of conical cavity receivers
that have different geometric concentration ratios;

¢) analyze the potential of the steam energy from the conical
cavity receiver produced by the PMMA Fresnel lens concentra-
tor based on the amount of average radiation directly at the
study site.

The study uses an experimental field research method,
which is conducted outdoors. This research was conducted
in the energy conversion laboratory, Universitas Brawijaya
(Latitude: 7.9553° S and Longitude: 112.6145° W), in Sep-
tember 2019. The PMMA Fresnel lens is used for the solar
thermal concentrators. The two receivers with a conical cav-
ity that were compared were made of copper with a volume
of 2 litres and 0.25 litres, respectively. They are coated with
a glass wool insulator with a thickness of 10 mm. Direct Nor-
mal Irradiance (Ip,) is measured by a solar power meter. The
cup anemometer is used to measure wind speed (v) around
the receiver. Digi-Sense 12 Channel Scanning Benchtop
Thermometer connected to the laptop is used to measure
temperature. The positions of the four K-type thermocouples
are as follows:

1) ambient temperature (T,);

2) focal point temperature (Ty);

3) receiver wall temperature (T,);

4) steam/water temperature (Ty).

A pressure gauge to measure the pressure of the steam that
goes to the measuring cup was used. After saturation pressure (Pg,)
has been reached, it will be known from the condensation process
through the copper coil, which functions as a condenser.

From the results of the study, the large receivers have speci-
fications CR,=8 and a volume of 2 litres of water. Whereas, the
small receiver is CRg=30 and 0.25 L. The large receivers can
produce steam latent heat energy Qs=1.37 MJ per cycle with
useful efficiency (utilization efficiency) n,=31.81 %. Whereas
the small receiver can produce steam energy, Qs=579.17 k] per
cycle with useful efficiency, n,=33.31 %. Hence, from the two
types of conical cavity receivers, small receivers have that higher
effectiveness than large ones can be recommended.

Keywords: steam performance, Fresnel lens, solar concen-
trator, conical cavity, receiver, temperature, direct normal ir-
radiation, geometric concentration ratio, latent heat, efficiency.
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The results of the development of a regenerative-type heat

exchange unit for greenhouses are presented. The creation of a

soil regenerator is conditioned by energy and economic expedi-
ency. In spring in the daytime, the air in greenhouses is intensely
heated by solar radiation, and at night it can be cooled below the
allowable temperature. Heat accumulation during the day and
using this heat at night will reduce the need for heaters even to
their complete exclusion. The soil regenerator contains a dense
layer of granular material that is blown through by the air from
the inner space of a greenhouse. This solution makes it possible
to intensify significantly the heat exchange. To determine the
mean intercomponent heat exchange factor, the empirical depen-
dence, taking into consideration the effect of duration of the heat
exchange process, was obtained. We developed the procedure
of thermal design calculation of a regenerator, using which the
main geometric characteristics of the heat exchange area are de-
termined. The results of the calculation of the soil regenerator for
a greenhouse with the surface area of 18 m? for the conditions of
the warm continental climate were presented. The developed soil
regenerator contains 5 channels that are 5.75 m long, filled with
rubble. It was obtained that for the average solar radiation flow
Q.=2,160 W and the duration of operation of the soil regenera-
tor tz=6 hours, the accumulated heat at night can be consumed
for 2.6 hours at the average ambient temperature t;=7 °C. As the
ambient temperature rises, the time of regenerator operation will
increase. The proposed soil regenerator is characterized by the
design simplicity and its application will lead to an increase in
energy costs to maintain the temperature mode in a greenhouse.

Keywords: solar radiation, heat accumulation, heat calcula-
tion procedure, factor of intercomponent heat exchange.
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In order to generalize the possibilities of using MW radiation
in industrial processes, the given paper considers and analyzes var-
ious methods of wood drying. Technological and economic advan-
tages of wood drying in an ultra-high frequency electromagnetic
field are well justified. Wood drying in the ultra-high frequency
range is considered as the most optimal in contrast to traditional
methods. This method is based on the penetration of electromag-
netic energy into the material and converting it into heat.

The paper reveals the possibility of more effective use of MW
radiation. It proposes a method for drying wood and large-sized
lumber basing on a single-wire transmission line of electromag-
netic energy of the surface wave. The paper also describes the
advantages of the proposed method: the use of a single wire
covered with a thin layer of dielectric material, the use of a vi-
bratory system for surface wave excitation, and the use of a flat
reflector. Special attention is paid to the contact area of the wire
with a flat reflector since the perfection of this contact largely
determines the efficiency of surface wave excitation. The con-
ducted research estimated the influence of the parameters of the
vibratory surface wave excitation system in a single waveguide
on the efficiency of its excitation. The proposed vibratory excita-
tion device allows quite a simple step-by-step adjustment of the
thermal power in the irradiated object.

The design of the dissipation load for surface wave lines has
been successfully tested during the laboratory works where cer-
tain ways of unclaimed electromagnetic energy utilization were
suggested.

Following the results of the conducted research, we proposed
a physical model of a system for microwave drying of wood and
large-sized lumber.

Keywords: microwave lumber drying, single-wire transmis-
sion line, surface wave excitation, dissipation load.
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The study was performed to analyze the flux of energy of in-
ternal gravitational-capillary waves in a two-layer hydrodynamic
liquid system with finite layer thicknesses. The problem was consid-
ered for an ideal incompressible fluid in the field of gravity as well

as taking into account the forces of surface tension. The problem
was formulated in a dimensionless form for small values of the coef-
ficient of nonlinearity. The dispersion of the gravitational-capillary
progressive waves was studied in detail depending on the coefficient
of surface tension and the ratio of layer densities. It was proved that
with the increase in the wavenumber, the group velocity begins to
pass ahead of the phase velocity and their equality occurs at the
minimum of the phase velocity. Dependence of the total average
energy flux on the wavenumber (wavelength) and thickness of
the liquid layers was calculated and graphically analyzed for dif-
ferent values of physical quantities, in particular, density and the
coefficient of surface tension. It follows from the analysis that the
energy flux of gravitational internal waves increases to a certain
maximum value with an increase in the thickness of the lower layer
and then approaches a certain limit value. For capillary waves, the
energy flux of internal waves is almost independent of the thickness
of the lower layer. Tt was also shown that the average energy flux
for gravitational waves at a stable amplitude is almost independent
of the wavelength. On the contrary, for capillary waves, the energy
flux increases sharply with an increase in the wavenumber.

The results of the analysis of the energy flux of internal pro-
gressive waves make it possible to qualitatively assess physical
characteristics in the development of environmental technolo-
gies that use internal undulatory motions in various aquatic en-
vironments as a source of energy.

Keywords: energy flux, internal progressive waves, two-
layer hydrodynamic system, anomalous dispersion.
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Two-phase flow with gas-liquid component is commonly ap-
plied in industries, specifically in the refinery process of liquid
products. Oil products with bubbles contents are undesirable
in a production process. This paper describes an investigation
of a process mechanism regarding the bubble breakup of the
two-phase injection into quiescent water. The analytical model
was developed based on the force mechanism of water flow at
the bubble interface. The inertia force of water flow continually
pushes the bubble while the drag force resists it. The bubble gets
shapes change that affects the hydrodynamic flow around the
bubble. Vortices with high energy density impact and make the
stress interface over its strength so that the interface gets tear.
The experiment was carried out by observing in the middle part
of the injected flow. It was found that the forming process of
bubble breakup can be explained as the following steps:

1) sweep model is a bubble pushed by the inertial force of
water flow. The viscous force of water shears the surface of the
bubble. The effect of both forces, the bubble changes its shape.
Then trailing vortex starts to appear in near bubble tail. The
second flow of water is in around of the bubble to strengthen the
vortex energy density that causes fragments to detach from the
parent bubble;

2) stretching model, the apparent bubble has high momen-
tum force infiltrated in stagnant water depth and bubble ends
are stretched out by the inertial force of the bubble and viscous
force of water. The bubble surface has experienced stretching
and tearing become splitting away. Based on the finding, the
breakup process is highly dependent on the momentum of water
flow, which triggers the secondary flow as the initial process of
vortex flow, and it causes the tear of the bubble surface due to
angular momentum.

Keywords: inertial and viscous force, angular momentum,
quiescent water, energy density, bubble interface.
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The use of binary mixtures in TPP steam generators as fuels
is caused by various reasons, such as improvement of ignition
conditions and the possible environmental benefits of burn-
ing binary mixtures. Since the existing boilers of TPP were
calculated for burning a single type of solid fuel, the relevance
of numerical modeling of the combustion processes of binary
mixtures is obvious. Among the software widely used to esti-
mate the operation of energy devices is the ANSYS FLUENT
program, whose specification does not include the procedure
for using it in order to simulate the combustion of solid-fuel
mixtures.

To apply the software for this purpose, in the first approach,
the mixture of solid fuels is replaced by one fuel with averaged
characteristics. Such a model is approximate because it is impos-

sible to reproduce the interaction among the components of the
mixture. The second approach makes use of the ANSYS FLU-
ENT software’s feature to take into consideration additional
(liquid or gas) fuel to replace it by the second solid fuel.

The application of these approaches to the description of
the combustion process of anthracite and gas coal mixtures in
different ratios and with different particle sizes has shown the
proximity of parameters in the furnace. At the same time, the
use of a second approach demonstrated the effect exerted by
a bituminous coal additive on the fields of anthracite burning
intensity, consistent with the known fact of intensification of the
combustion process of a less active component of the mixture
with the addition of a more active one.

To test the simulation in line with a second approach, the
processes in the furnace of the TPP-210A boiler were calculated
in three-dimensional approximation when replacing the lean coal
with a mixture of bituminous coal and anthracite. The proxim-
ity of the resulting parameters is consistent with the known test
data and confirms the sufficient correctness of the simulation of
the combustion of the mixture of coals.

Keywords: Ansys Fluent, CFD modeling, solid fuel, com-
bustion, blend, bituminous coal, lean coal, anthracite.
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Theoretically, the combustion stability of solid fuel, which
during the combustion process is decomposed according to the
“solid phase — liquid phase — gas” scheme, is investigated. The
physical and mathematical models for the propagation of small
perturbations of combustion are constructed. The medium in all
areas of combustion and in combustion products is assumed to be
incompressible, and the viscosity of the fuel in the liquid phase
is taken into account. Thus, perturbations of hydrodynamic
parameters are considered not only in the two-phase gasification
zone, but also in the combustion products area and the geometric
perturbation of the instantaneous combustion front (flame), dis-
torting the shape of its surface, is also specified. That is the char-
acteristic feature of the presented physical model. The math-
ematical eigenvalue problem isset and solved. This problem
is reduced to an algebraic characteristic equation for a dimen-
sionless complex eigenvalue, which positivity determines the
instability. It is proved that in the limiting case of the absence
of a liquid phase, absolute instability takes place. At the other
limiting case — for perturbations with infinite wavelength — a
transition to stability takes place. The latter fact indicates that
the presence of a viscous liquid film and changes in the length of
the gasification zone under the influence of perturbations have
a significant stabilizing effect on solid fuel combustion. In the
general case, a sufficient condition for the instability of the roots
of the characteristic equation is analytically determined. The

physical interpretation of the mathematical results explains the
processes of autoturbulization of solid fuel combustion and the
possible transition of combustion to deflagration explosion or
detonation. The results of the study are in qualitative agreement
with experimental data and can additionally be used for theoreti-
cal analysis of the stability of the liquid fuel combustion process
in the combustion chamber.

Keywords: solid fuel combustion, fuel gasification, combus-
tion instability, deflagration explosion, detonation.

References

1. Clavin, P, Searby, G. (2016). Combustion Waves and Fronts
in Flows: Flames, Shocks, Detonations, Ablation Fronts and
Explosion of Stars. Cambridge University Press. doi: https://
doi.org/10.1017 /cbo9781316162453

2. Liberman, M. (2008). Introduction to Physics and Chemistry of
Combustion. Springer. doi: https://doi.org/10.1007 /978-3-540-
78759-4

3. Swinney, H. L., Gollub, J. P. (Eds.) (2014). Hydrodynamic Insta-
bilities and the Transition to Turbulence. Springer. doi: https://
doi.org/10.1007/3-540-13319-4

4. Bradley, D., Cresswell, T. M., Puttock, J. S. (2001). Flame ac-
celeration due to flame-induced instabilities in large-scale explo-
sions. Combustion and Flame, 124 (4), 551-559. doi: https://
doi.org/10.1016/s0010-2180(00)00208-x

5. Ciccarelli, G., Dorofeey, S. (2008). Flame acceleration and tran-
sition to detonation in ducts. Progress in Energy and Combus-
tion Science, 34 (4), 499-550. doi: https://doi.org/10.1016/
j-pecs.2007.11.002

6. Khokhlov, A., Oran, E., Thomas, G. (1999). Numerical sim-
ulation of deflagration-to-detonation transition: the role of
shock—flame interactions in turbulent flames. Combustion and
Flame, 117 (1-2), 323-339. doi: https://doi.org/10.1016/s0010-
2180(98)00076-5

7. Oran, E. S., Gamezo, V. N. (2007). Origins of the deflagration-
to-detonation transition in gas-phase combustion. Combustion
and Flame, 148 (1-2), 4-47. doi: https://doi.org/10.1016/
j.combustflame.2006.07.010

8. Koksharov, A., Bykov, V., Kagan, L., Sivashinsky, G. (2018). Def-
lagration-to-detonation transition in an unconfined space. Com-
bustion and Flame, 195, 163—169. doi: https://doi.org/10.1016,/
j.combustflame.2018.03.006

9. Volkov, V. E. (2014). Deflagration-to-detonation transition
and the detonation induction distance estimation. Odes’kyi
Politechnichnyi Universytet. Pratsi, 1, 120—126. doi: https://
doi.org/10.15276 /opu.1.43.2014.21

10. Pekalski, A. A., Zevenbergen, J. E, Lemkowitz, S. M., Pas-
man, H. J. (2005). A Review of Explosion Prevention and Protec-
tion Systems Suitable as Ultimate Layer of Protection in Chemi-
cal Process Installations. Process Safety and Environmental Pro-
tection, 83 (1), 1-17. doi: https://doi.org/10.1205/psep.04023

11. Nolan, D. P. (2011). Handbook of Fire and Explosion Protec-
tion Engineering Principles: for Oil, Gas, Chemical and Related
Facilities. William Andrew, 340. doi: https://doi.org/10.1016/
¢2009-0-64221-5

12. Nettleton, M. A. (1987). Gaseous detonations: Their nature,
effects and control. Springer. doi: https://doi.org/10.1007 /978-
94-009-3149-7

13. Buckmaster, J. (1993). The Structure and Stability of Laminar
Flames. Annual Review of Fluid Mechanics, 25 (1), 21-53.
doi: https://doi.org/10.1146 /annurev.f1.25.010193.000321

14. Peters, N. (2000). Turbulent Combustion. Cambridge Univer-
sity Press. doi: https://doi.org/10.1017 /cbo9780511612701



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

Veynante, D., Vervisch, L. (2002). Turbulent combustion mod-
eling. Progress in Energy and Combustion Science, 28 (3),
193-266. doi: https://doi.org/10.1016/50360-1285(01)00017-x
Giusti, A., Mastorakos, E. (2019). Turbulent Combustion Mod-
elling and Experiments: Recent Trends and Developments. Flow,
Turbulence and Combustion, 103 (4), 847-869. doi: https://
doi.org/10.1007 /s10494-019-00072-6

Greatrix, D. (2012). Powered Flight: The Engineering of Aero-
space Propulsion. Springer. doi: https://doi.org/10.1007/978-1-
4471-2485-6

Crocco, L., Cheng, S.-1. (1956). Theory of Combustion Instabil-
ity in Liquid Propellant Rocket Motors. Butterworths Scientific
Publications, 200.

Shchelkin, K. I., Troshin, Ya. K. (1964). Gasdynamics of combus-
tion. National Aeronautics and Space Administration, 365.
Marshakov, V. N, Istratov, A. G., Puchkov, V. M. (2003). Com-
bustion-front non-one-dimensionality in single- and double-base
propellants. Combustion, Explosion, and Shock Waves, 39,
452-457. doi: https://doi.org/10.1023/A:1024791006499
Marshakov, V. N,, Istratov, A. G. (2007). Critical diameter and
transverse waves of powder combustion. Combustion, Explo-
sion, and Shock Waves, 43 (2), 188-193. doi: https://doi.org/
10.1007/s10573-007-0025-2

Timnat, Y. M. (1987). Advanced Chemical Rocket Propulsion.
Academic Press, 286.

Gusachenko, L. K., Zarko, V. E. (2005). Combustion models
for energetic materials with completely gaseous reaction prod-
ucts. Combustion, Explosion, and Shock Waves, 41 (1), 20—34.
doi: https://doi.org/10.1007 /s10573-005-0003-5

Sabdenov, K. O. (2016). Generation of hydrodynamic instabil-
ity in the gasification region of propellant. Combustion, Explo-
sion, and Shock Waves, 52 (6), 683-693. doi: https://doi.org/
10.1134,/50010508216060083

Vilyunov, V. N, Dvoryashin, A. A. (1973). An experimental in-
vestigation of the erosive burning effect. Combustion, Explosion,
and Shock Waves, 7 (1), 38-42. doi: https://doi.org/10.1007/
bf00748911

Gusachenko, L. K., Zarko, V. E. (2007). Erosive burning. Mod-
eling problems. Combustion, Explosion, and Shock Waves,
43 (3), 286-296. doi: https://doi.org/10.1007/s10573-007-
0042-1

Sabdenov, K. O., Erzada, M. (2016). Negative erosion effect and
the emergence of unstable combustion. 1. Analysis of the mod-
els. Combustion, Explosion, and Shock Waves, 52 (1), 67-73.
doi: https://doi.org/10.1134/50010508216010093

Sabdenov, K. O., Erzada, M. (2016). Negative erosion effect and
the emergence of unstable combustion. 2. numerical simulation.
Combustion, Explosion, and Shock Waves, 52 (2), 193-202.
doi: https://doi.org/10.1134,/s001050821602009x

On the theory of slow combustion (1965). Collected Papers of
L.D. Landau, 396-403. doi: https://doi.org/10.1016 /b978-0-08-
010586-4.50059-6

Aslanov, S. K., Volkov, V. E. (1991). Integral method for study
of hydrodynamic stability of a laminar flame. Combustion,
Explosion, and Shock Waves, 27 (5), 553-558. doi: https://
doi.org/10.1007 /bf00784941

Volkov, V. E. (2015). One-dimensional flame instability and
control of burning in fire-chamber. Odes’kyi Politechnichnyi
Universytet. Pratsi, 1, 85-91. doi: https://doi.org/10.15276/
opu.1.45.2015.14

Kuo, K. K., Acharya, R. (2012). Fundamentals of Turbulent and
Multiphase Combustion. John Wiley & Sons, Inc. doi: https://
doi.org/10.1002/9781118107683

33. Xiao, H. (2016). Experimental and Numerical Study of
Dynamics of Premixed Hydrogen-Air Flames Propagating
in Ducts. Springer. doi: https://doi.org/10.1007,/978-3-662-
48379-4

34. Yoon, S. H., Noh, T. J., Fujita, O. (2017). Effects of Lewis num-
ber on generation of primary acoustic instability in downward-
propagating flames. Proceedings of the Combustion Insti-
tute, 36 (1), 1603—1611. doi: https://doi.org/10.1016/j.proci.
2016.09.013

35. Yoon, S. H., Hu, L., Fujita, O. (2018). Experimental observa-
tion of pulsating instability under acoustic field in down-
ward-propagating flames at large Lewis number. Combustion
and Flame, 188, 1-4. doi: https://doi.org/10.1016/j.combust-
flame.2017.09.026

36. Dubey, A. K., Koyama, Y., Hashimoto, N., Fujita, O. (2019).
Effect of geometrical parameters on thermo-acoustic instabil-
ity of downward propagating flames in tubes. Proceedings of
the Combustion Institute, 37 (2), 1869-1877. doi: https://doi.
org/10.1016/j.proci.2018.06.155

37. Volkov, V. E. (2014). Mathematical simulation of laminar-tur-
bulent transition and the turbulence scale estimation. Odes’kyi
Politechnichnyi Universytet. Pratsi, 2, 155-159. doi: https://
doi.org/10.15276 /opu.2.44.2014.27

38. Volkov, V. E. (2016). Two-dimensional flame instability and
control of burning in the half-open firechamber. Automation of
Technological and Business Processes, 8 (1), 21-27. doi: https://
doi.org/10.21691 /atbp.v8i1.18

DOI: 10.15587,/1729-4061.2020.210767
DETERMINATION OF PARAMETERS OF THE
CARBON-CONTAINING MATERIALS GASIFICATION
PROCESS IN THE ROTARY KILN COOLER DRUM
(p. 65-77)

Anton Karvatskii

National Technical University of Ukraine

«Igor Sikorsky Kyiv Polytechnic Institutes, Kyiv, Ukraine
ORCID: http://orcid.org/0000-0003-2421-4700

Taras Lazariev
Yuzhnoye Design Office, Dnipro, Ukraine
ORCID: http://orcid.org/0000-0002-7791-3575

Serhii Leleka

National Technical University of Ukraine «Igor Sikorsky Kyiv
Polytechnic Institute», Kyiv, Ukraine

ORCID: http://orcid.org/0000-0002-4372-9454

Thor Mikulionok

National Technical University of Ukraine

«Igor Sikorsky Kyiv Polytechnic Institute», Kyiv, Ukraine
ORCID: http://orcid.org/0000-0001-8268-7229

Olena Ivanenko

National Technical University of Ukraine

«Igor Sikorsky Kyiv Polytechnic Institutes», Kyiv, Ukraine
ORCID: http://orcid.org/0000-0001-6838-5400

An assessment of the feasibility of using the existing
equipment of a rotary kiln cooler drum for heat treatment
of a carbon-containing filler to produce synthesis gas using
production waste in the form of a dust fraction of heat-treated
petroleum coke or anthracite is carried out. A mathemati-
cal model of the process of gasification of carbon particles is
formulated in the continuous-discrete formulation, including



thirteen global reactions, of which four are heterogeneous and
nine are homogeneous. A numerical model of gasification of a
dust fraction of a carbon-containing filler in the rotary kiln
cooler drum in the axisymmetric formulation is developed.
The convergence of the numerical solution of the gasifica-
tion problem by the grid step is investigated. It is found that
the computational grid, which includes 73,620 cells and
75,202 nodes, leads to an error in determining the main pa-
rameters of the model of no more than 1-2 %. Verification of
the developed numerical model is performed. It is found that
the difference between the molar fractions of CO and Hj, the
values of which were obtained by various software products
(Fluent, NASA CEA), is in the range of (2.8...5.8) %. Using
the developed numerical model of the process of gasification
of a carbon-containing filler in the rotary kiln cooler drum,
the quantitative composition of the combustible components
of the syngas for different initial parameters is determined.
It is found that with the ratio O,/C=(42.7..51.6) %, the
predicted quantitative composition of the combustible gases
of synthesis gas in molar fractions is CO=(32.8..36.9 )%,
Hy=(17.1...18.4) % and CH,4=(0.03...0.16) %. The possibility
of using the NASA CEA program, intended for operational
calculations of equilibrium chemistry, for engineering calcula-
tions of the material composition of synthesis gas of industrial
furnace equipment, is shown.

Keywords: rotary kiln, cooler drum, carbon-containing ma-
terial, heat treatment, gasification, syngas, numerical simulation.
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Y crarTi 06roBOpPIOETHCS TTOPIBHSHHS TPOLYKTUBHOCTI TAPOTEHEPATOPIB B BEJIUKUX i MATUX MPUMayax, 10 BUKOPUCTOBYIOTh KOHIIEH-
Tparop Ha jinzax Opewers.

Mera mosisitae B TOMY, 1106 OTPUMATH ONTHMAJIbIe 3HAYeHHsT e(eKTHBHOCTI TTapoTeHepaTopa BEJINKIX i MAJIEHbKIX MIPHAMAYiB 3 ypaxy-
BaHHAM HACTYITHUX JIeTaJIell 3aB/laHHS:

a) po3poOUTH TIPpUiiMaY 3 KOHIYHOIO TTOPOKHIHOIO, 110 MA€ Haiibiibin epexTBHMIT reoMeTPUYHII KOedillieHT KOHIeHTPaLil;

6) TIOPIBHATH TEMIOBY eHeKTUBHICTD TIPUHMAYIB 3 KOHIYHOIO TTOPOKHUHOIO, 110 MAIOTh Pi3Hi reoMeTpuyHi KoedillieHTH KOHIeHTpartii;

B) MIPOAHAJTI3yBaTU MOTEHITIaA TAPOBOI eHeprii mpuiiMaya 3 KOHIYHOK MOPOKHUHOK, BUPOOJIEHOT KOHIIEHTpAaTOpoM Ha Jinzax Dpeners 3
OPICKJIa, BUXOMISTYN 3 BEJIMYMHN CEPEAHBOTO BUTIPOMIHIOBAHHSI GE3MOCEPEHbO Ha MICIli OCITIIFKEHHSI.

Y pocuifzkeHHi BUKOPUCTOBYETLCSI METOJ] eKCIIePUMEHTAIbHO-II0JILOBUX JOCII/IKEHb, SIKI IIPOBOAATLCS HA BIAKpUTOMY HOBITpi. /lane
JIOCTIIPKEHHsT TIPOBOIMIIOCS B JTaGopaTopil meperBopernst exeprii Universitas Brawijaya (mmpora: 7,9553° S i nosrora: 112,6145° W) y Be-
pechi 2019 poky. /lyisi COHSIUHMX TEMJIOBUX KOHIIEHTPATOPIB BUKOPUCTOBYEThCs JiiHza DpeHesist 3 oprekia. JIBa nmopiBHIOBaHUX MpUiiMava
3 KOHIYHOIO MOPOKHUHOIO BUTOTOBJIEHI 3 Mii 06’emom 2 mitpu i 0,25 mitpa Bignosigro. BoHN TOKPUTI i30JA11I€10 3 CKIOBATH TOBIIMHOKO
10 mm. CripsiMoBaHa HOPMaJbHO IO TIOBEPXHI MIiIbHICTH pasiarii (1) BUMipIOETbess BUMIPDHUKOM COHSYHOI eHeprii. YamkoBuii aneMoMeTp
BHUKOPUCTOBYETBCS /ISt BUMIPIOBAHHS IIBH/IKOCTI BiTPY (V;;) HaBKOJIO mpuitMava. /liist BUMIpIOBaHHSI TeMIlepaTypy BUKOPUCTOBYETbCsT Digi-
Sense 12-KkaHaJbHW CKaHyIOUHil HACTITILHINA TePMOMETP, THAKIIOYeHU 110 HOyTOYKa. [TososkeH st 40THpbhoX TepMmorap tuity K BUrisaaorh
HACTYITHUM YMHOM:

1) remneparypa HaBrosuIHLOTO cepegosuia (T,);

2) remnepatypa (oxycuoi Touku (Tg);

3) temneparypa crinku npuiimMada (T);

4) remmeparypa mapu,/Boau (T).

J1J1s1 BUMipIOBaHHS TUCKY [1apH, 110 HAXOAUTb B MipHY CKJIIHKY, BUKOPUCTOBYBaBcst MaHoMeTp. 1Ipo nocsarunenns Tucky nacuueHus (Py,e)
Gyie CBIUNTH TPOIIEC KOH/IEHCAIlT Yepe3 MiIHy KOTYIIKY, SIKa CIY’KUTh B SIKOCTI KOH/IEHCATOPA.

3 pesyJIbTaTiB A0CIKEHHS BUIUIMBAE, 110 BeJIHKi mpuiiMadi MaioTh Texuivi xapakrepuctiku CRg=8 i o6csr 2 1 Boan. Y Toii yac sik Mai
npuitvadi CRg=301 0,25 ;1. Besnki mpritmadi MOy Tb BIPOOJISTH IPHXOBAHY TAPOBY TEMIOBY eHepriio Q,—=1.37 M/[ 3a 1K1 3 eheKTHBHOIO
notyxHicTio (edexrnBHicTs Bukoprctanus) nrp=31,81 %. Tomi stk Masuit mpuitMad Moke BUpOOJISATH TapoBy eHepriio Q,=579,17 x/Ix 3a
IUKJT 3 eheKTUBHOIO MOTYKHICTIO NTh=33,31 %. OTiKe, 3 IBOX TUIIIB IPUIHMAYIB 3 KOHIYHOIO MOPOKHUHOIO MOXKHA PEKOMEH/LYBATH MaJIi [IPH-
iiMadi, 1o MaioTh GiJIbII BUCOKY e(heKTUBHICTD, HisK BEJIUKI.

KoiouoBi ciroBa: 1mpojiyKTUBHICTD 1apy, Jinza Dpeness, COHSYHUIT KOHIEHTPATOP, KOHIUHA TIOPOKHIHA, TPUIMaY, TEMIIEPATyPa, CIIPsi-
MOBaHa HOPMaJIbHO 10 TOBEPXHI NIIBHICTD pajiiallii, reoMeTpiaHnii Koeil[ieHT KOHIIeHTpaIlii, IpIXoBaHa TemI0Ta, e(peKTUBHICTD.
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IIpencTapieni pesyabraTu po3pOOKU TEIIOOOMIHHOTO amapary PereHepaTUBHOTO THIY st Ternunib. CTBOPEHHS IPYHTOBOTO pere-
Hepatopa 00yMOBJIEHO €HEPTeTHYHOIO Ta €KOHOMIUHOIO JOIIJIBHICTIO. Y BeCHAHWIT Mepiojl B A€HHUI Yyac NOBITPS B TEIIMIAX IHTEHCUBHO
HarpiBa€ThCs BiJl COHSYHOTO BUIIPOMIHIOBAHHS, a B HIYHUI MOJKe OXOJIOJAUTHUCS HIDKYE IPUITYCTUMOI TeMIepaTypu. AKyMYJIAIis TerJIoTH
B ZIeHHHUi1 4ac i BUKOPUCTAHH 1i€i TeNIOTH B HiYHMil yac 3HU3UTH HeOOXiAMiCTD B MiAirpiBayax asx A0 IOBHOTO iX BUKIoYenHs. [ pynToBuii
pereHepaTop MiCTUTb IIJIBHUI 1Iap rPaHyJIbOBAHOTO MaTepialy, 10 ITPOAYBAETHCA MOBITPAM 3 BHYTPIIIHBOIO MPOCTOPY Teruii. Take
PilIEHHS 03BOJISAE ICTOTHO iHTeHCH(DIKyBaTH TEmI00OMiH. /{1 BU3HAUEHHS CepeIHbOro KoedillieHTa MiKKOMIOHEHTHOTO TETIOOOMIHY
OTPUMaHa eMITIPUYHA 3aJIEKHICTD, 110 BPAXOBY€E BIUINB TPUBAIOCTI MPOIECY TEMI006MiHy. Po3pobieHo METOMMKY TETIOBOTO KOHCTPYK-
TOPCHKOTO PO3PAaXYHKY PEreHepaTopa, B PE3yJIbTaTi KO BUSHAYAIOTHCSA OCHOBHI TEOMETPUYHI XapaKTEPUCTUKU TEIIOOOMIHHOT ISTHKHL.
[pescTaBieni pesysibTaTi PO3paxyHKy TPYHTOBOTO pereneparopa /sl TElJMIl 3 TIomeio oBepxHi 18 M2 1l yMOB TEIJIoro KOHTHHEH-
TAJIBHOTO KaiMaTy. Po3pobiieHuil rpyHTOBIN pereHepartop MiCTUTh 5 KaHAIB I0BKUHOW 5,75 M, 3ar0BHeHUX 1iebeHeM. OTPUMAHO, 110 J1JIs
CEepeIHbOTO MOTOKY COHAYHOTO BunpoMminoBanust Q.=2160 Bt i TpuBasocTi po6oTH TPYHTOBOTO perenepaTopa ts=6 rognH akyMyJIboBaHa
TEIJIOTa MOKe B HIYHUI Yac BUTPAYATHCS IPOTATOM 2,5 rOAUH IPU cepelHiil Temiieparypi HaBkosuiiHboro cepenosuina ti=7 °C. Ilpu
MiIBUIEHH] TeMIIepaTypy HaBKOJHIIHBOTO CEPeNoBUINa yac poOoTu pereneparopa Oyze 36imburyBaTucs. 3alpONOHOBAHUIT IPYHTOBUI
pereHepaTop XapaKTepH3y€eThCs MPOCTOTOI0 KOHCTPYKILii, a 0T0 BUKOPHUCTAHHS IpU3BeJe /10 3HIKEHHS BUTPAT €Heprii Ha MiATPIMKY
TEeMIIEPATYPHOTO PEKUMY B TEIINIL.

KmouoBi cioBa: comnsyne BUIPOMIHIOBAHHS, aKyMyJIsIlis TEMIOTH, METOMKA TeTIJIOBOTO PO3PaXyHKY, KoedilieHT MisKKOMIOHEHTHOTO
TErIo0OMIHy.
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UNIFORM LARGESIZED LUMBER DRYING SYSTEM USING MW RADIATION AND BASING ON A SINGLE-
WIRE Ejy) WAVE ENERGY TRANSMISSION LINE (p. 21-28)

E. Ritter, V. Kismereshkin, J. Cieslik, A. Savostin, D. Ritter, A. Aytulina, I. Kasimov, B. Bekkozhina

3 MeToI0 y3araJbHeHHs MOXJIUBoCTel BukoprucTanusa HBY-pumpoMinioBanHs B IPOMICIOBHX MPOIIECaX B AAHIH CTATTi PO3IJISAAAIOTHCS
i aHai3YI0ThCs PidHi MeToM CyutiHHs AepeBuru. OOIPYHTOBAHO TEXHOIOTIUHI Ta €KOHOMIYHI TIepeBaru CyIIiHHS I€PEBUHNU B HA/BICOKOUAC-
TOTHOMY eJieKTpoMartiTHoMy moJti. CyliHHs IepeBUHI B AiaNa3oHi Ha/IBUCOKUX YaCTOT BBAYKAETHCS HAUOGIIBIN ONTUMATBHIM Ha BiIMIHY Bij
Tpanutiitnx metois. [leit MeTos 3acHOBaHMIT Ha TPOHUKHEHH] €JIEKTPOMATHITHOI eHeprii B Marepias i mepeTBOpeHHi ii B TeIIo.

VY crarTi po3KpUBAETHCS MOKJIMBICTH Oiibin edekTBHOro Bukopuctanus HBY-sunpominiosants. [IponoHyeThes croci6 cynriHHsa
JEPEBUHU Ta BEJIMKOraGapuTHUX MUJIOMaTepiajiB Ha OCHOBI OJHOIPOBIAHOI JIiHIT Mepeadi eJeKTpOMarHiTHOT eHeprii moBepxXHeBoi XBuJi. Y
CTATTi TAKOXK OIICAHI IIepeBaru 3arpoIllOHOBAHOTO METO/LY: BUKOPUCTAHHS OJITHAPHOTO IIPOBO/LY, HOKPUTOTO TOHKUM IIAPOM /IieJIeKTPUYHOTO
Marepiaiy, BUKOPICTAHH Bibpariiioi cucremMn st 36yIKEHIST TOBEPXHEBUX XBUJIb | BUKOPUCTAHIIS MI0CKOTO BigbuBawa. OcobiBa yBara
MPUIJISIETCS TUIONIT KOHTAKTY MPOBOLY 3 TIOCKKMM BiGMBaYeM, OCKITIbKH JOCKOHAICTD I[bOI0 KOHTAKTY (araTo B YoMy BH3HAYa€ eheKTHB-
HicTh 30y/IPKEHHsI TIOBEPXHEBUX XBHUJIb. [IpoBe/ieH] 0Ci/KEeHHS TO3BOJIMIIN OIIHUTH BIUIUB [TAPaMeTPiB cucTeMu 30y/PKEHHsI TIOBEPXHEBOT
BIOpaIiiiHol XBUJIi B OAMHAPHOMY XBHJIEBOI Ha e(eKTUBHICTD ii 30y/uKerHsA. 3anponoHoOBanuii TIPUCTPill 30yIKEHHsT KOJIUBAHb T03BOJISIE
JIOCUTB IIPOCTO TIOETAIHO PETYJIOBATU TEIJIOBY HOTYKHICTh B OIIPOMIHIOBAHOMY 00'€KTI.

KoHCTpyKILisi po3ciioBaJbHOr0 HaBaHTasKEHHsI IS JIHIH TTOBEPXHEBUX XBUJIb OyJia YCmilmHo anpoboBata B Xo/i 1abopatopHux pooiT, e
GyJIM 3aIPOTIOHOBAHI TIEBHI ClIOcOOH yTUIi3alil He3aTpeOyBaHOl eleKTPOMATHITHOT eHeprii.

3a pesysbTaTaMy NPOBEECHUX JOCTI/PKeHb 3aITPOTIoHoBana (hisndia MoJesIb CUCTEMH MiKPOXBIIBOBOTO CYHIIHHS JIEPEeBUHN Ta BEJTNKO-
raGapuTHUX [JIOMaTePiaIiB.

K1040Bi ¢10Ba: MiKPOXBUJIBOBE CYITIHHS TUJIOMATEPiaiB, OAHONPOBIHA iHis nepeaadi, 30yIKEHHS MOBEPXHEBUX XBIJIb, PO3CIIOBAb-
He HaBaHTaKeHHS.

DOI: 10.15587/1729-4061.2020.210263
DEPENDENCE OF THE INTERNAL WAVE ENERGY FLUX ON THE PARAMETERS OF A TWOLAYER
HYDRODYNAMIC SYSTEM (p. 28-36)

Yu. Hurtovyi, O. Avramenko, V. Naradovyi

Jlocmipxkents IpoBOAUTCS UL aHAli3y HMOTOKY eHeprii BHYTPIIIHIX IpaBiTaliiiHo-KaliAspHUX XBUJIb Yy ABOIIAPOBIl TifipoanHaMiuHii
pizAKiil cucTeMi 3 KIHIIEBIMM TOBIIMHAMMY IMapiB. 3a/aua PO3TIISIAETHCS IS 1/1ealbHoi HeCTUCINBOI PIZITHN B TOJI CUJIM TSKIHHS, 8 TAaKOK
3 BPaXyBaHHSM CHJI IOBEPXHEBOrO HaTsTy. [locTaHOBKY 3aj1aui 3/1iliCHEHO B 6e3pO3MIPHOMY BUTJISII /U/Isi MAJIUX 3HAYEHDb KoedillieHTa Heri-
nilinocrti. /leTasbHO 1OCIIKEHO ANCIepCiio rpaBiTaliiiHUX-KaMJIIPHUX IPOIPECUBHUX XBIJIb B 3AJIEXKHOCTI Bi/l KOeiIlieHTy TTOBEPXHEBOTO
HATATY Ta Bi[HOIIEHHA TYCTHUH mapiB. /loBesieno, 1Mo i3 3pocToM XBHJILOBOTO YMCJIA TPYIIOBA IIBU/KICTD TOYIHAE BUIepe/sKaTh (asoBy, MPH-
oMy iX piBHICTB BinOyBaeThest Ha MiHiMyMi (hazoBoi mBuaKoCTI. OGunCIeHO Ta rpadiuHO TPOAHATIZ0BAHO 3AJIEKHICTh TIOBHOTO CEPEAHBOTO
TIOTOKY €HePTil BiZl XBUJIBLOBOTO YHCJIa (JOBKUHHU XBUJIi ) Ta TOBIIUHU PiIKUX MAPIiB /U1 PI3HUX 3HAUYeHb (DI3UIHNX BEJINIIH, 30KpeMa IYCTUHN
Ta KoedillieHTy TTOBEPXHEBOrO HATATY. 3 aHaJi3y BUILUIMBAE, [0 MOTIK eHeprii rpaBiTalliiiHiX BHYTPIIIHIX XBUJIb MPU 301IbIIEHH] TOBIIUHI
HUZKHBOTO THAPY 3POCTAE 10 [IESKOTO MAKCUMAJILHOTO 3HAYEHHST, & MOTIM HAOJIMIKAETHCS JI0 TIEBHOTO TPAHUYHOTO 3HaYeHHs. [[JIs1 KarmijaspHux
XBUJTb MTOTiK €Heprii BHYTPIIIHIX XBUJIb MalKe He 3aIeKUTh BiJi TOBIUHI HUKHBOTO mapy. Tako:k MoKasaHo, 1o cepeiHiii MOTiK eHeprii 1J1s
rpaBiTalliiHUX XBUJIb IPU CTaGlIbHIIT aMIUIiTY i Maiiske He 3a/I€5KUTh Bil JOBKUHU XBUJI. HaBIaky, A/isl KalliJIsApHUX XBUJIb MOTIK eHepril
Ppi3Ko 3pocTae mpu 36iIbIIIEHH] XBUTHOBOTO YHCIIA.

PesysibraTi aHasi3y MOTOKY eHepril BHYTPIlIHIX IIPOrPeCHMBHUX XBUJIb JI03BOJISIOTH SKICHO OLIHIOBATH (DisMUHI XapaKTepPHCTUKHU IIPH
PO3pOo0IIi EKOJOTTYHUX TEXHOJIOTIH, sIKi BUKOPHCTOBYIOTh B SIKOCTI [PKepesia eHepril BHYTPIlHI XBUJIBOBI PYXU ¥ PI3HOMaHITHUX BOJAHUX Ce-
peoBHIAX.

KomouoBi ciioBa: 1otik eneprii, BHYTPIIIHi TPOTpecuBHI XBHJI, /IBOIIAPOBA TiZIPOINHAMIUHA CHCTEMA, aHOMAJIbHA JINCTIEPCis.
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ANGULAR MOMENTUM TEARING MECHANISM INVESTIGATION THROUGH INTERMOLECULAR AT THE
BUBBLE INTERFACE (p. 37-47)

Tri Tjahjono, I. N. Gede Wardana, Mega Nur Sasongko, Agung Sugeng Widodo

JIBohasHuii TOTIK 3 ra3opiAMHHUM KOMIIOHEHTOM IITMPOKO 3aCTOCOBYETHCS B MPOMUCIOBOCTI, 30KpeMa B MpoIeci TepepodKu PiKuX
npoxykris. Hadronpoaykru 3 BMicToM 6yJ1b6au101< Hebakaii B rporieci BUupoOnunTsa. Y gamiii po6ori OIIMCYETLCS LOCHIPKEHHS MeXaHi3My
TIPOIIECY, TOB'SI3AHOTO 3 PO3PUBOM OyJIbOAIIOK TIPH ABOGA3HOMY YIIPHCKYBAHHI B CTOSYY BOAY. Po3p0o0eHo aHamiTHIHY MOZETb HA OCHOBI
CIJIOBOTO MEXaHI3MY TIOTOKY BOJIM Ha MesKi po3iiy Oysbbaniku. [HepIiiiia cria moToKy Boju 6e3repepBHO MTOBXA€ Gy IbOaliKy, B TOI 4ac sk
CHJIa OTIOPY YMHUTH OTip fiomy. Bysbbarka aMiHIOE (hOPMY, IO BILIMBAE HA TIAPOAMHAMIYHUI TTOTIK HABKOJIO Oyib0aik. Buxopu 3 BUCOKO0O
TTBHICTIO eHeprii BAAPSIIOTH i CTBOPIOIOTH MEKY PO3/ITY HAPYT TTOHA/ MiITHOCTI, BHACJIZIOK YOTO MesKa PO3MIiTy pPo3puBacThes. Excriepument
MIPOBOMBCS MIJIIXOM CIIOCTEPEKEHHsI B CEPE/IHII YaCTUHI YIPUCKYBAHOTO MOTOKY. BYJI0 BCTAHOBJIEHO, 11O TPOLIEC YTBOPEHHsT Oy IbGAIIKOBOTO
PO3PHUBY MOKHA TTOSICHUTH HACTYITHIMHI eTaraMu:

1) Moziesb PO3ropTKU, OyIbOAIIKA, TIO MTOBXAETHCS IHEPIIIHHOIO CUIIOK0 TIOTOKY BoAM. B'si3Ka cuiia Bo/u 3pYIIy€E TIOBEPXHIO Oy IbOANIKHY.
TTix miero 060x cun Oyabpdanka 3MiHOE cBOIO hopmy. [ToTiM o6M3y XBocTa GyapOANIKN TOYMHAE 3’ ABIATHCS KiHIeBuit Buxop. [pyruii mo-



TiK BOJU 3HAXOJUTHCSI HABKOJIO 6ynb6am1<1/1, 1110 T/ICHJTIOE HIITBHICTh BUXPOBOI eHeprii, sika 3Mylye (pparMeHTH BiiIsaTuCs BijJi BUXi/IHOT
Oysbbanikm;

2) MOJIEJIb PO3TATYBaHHs, Oybbalika Ma€ BUCOKY IMITYJIbCHY CHJIY TIPU IPOHUKHEHHI B CTOSYY BOAY, 1 KiHI[ Oy/IbOaliKu pO3TAryIOThC
iHepuiitHOI cuo0 GyapOANIKY i B'A3K010 CHiI010 Boan. [ToBepxHs OyapOaniky 3a3Hama PO3TATHEHHS 1| PO3PHB i cTama posieriosaTucs. Bu-
XOJISTYU 3 OTPUMAHUX PE3YJIBTATIB, TPOIEC PO3PUBY CUJIBHO 3AJIEKUTD BiJl iMITyJIbCy TIOTOKY BOJU, SIKWIT 3aITyCKAa€ BTOPUHHUIT MOTIK SIK T10-
YATKOBUIT TIPOIEC BUXPOBOTO MOTOKY, 110 BUKJIMKAE PO3PUB MIOBEPXHi Oy IbOAIIKY 32 PaXyHOK KYTOBOIO MOMEHTY.

KiiouoBi caioBa: inepiiiiiia i B'si3ka cuia, KyTOBHH MOMEHT, CTOSIYA BOJIA, MIIJIbHICTD eHeprii, MejKa po3ainy OyIbOariKkm.
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ON USING THE ANSYS FLUENT SOFTWARE FOR CALCULATING THE PROCESS OF BURNING A MIXTURE
OF PARTICLES FROM DIFFERENT TYPES OF SOLID FUELS (p. 48-53)

M. Nekhamin , I. Bezcennyi, N. Dunayevska, V. Vyfatnuik

Bukopucrannsg B icuyiounx naporeneparopax TEC B axocti nanusa GiHapHUX CyMilleil TBEpAOro majiuBa 00yMOBJIEHO PISHUME PUYK-
HAMU, TAKMMU SIK TTOJIITIIEHHS] YMOB 3aiiMaHHs1, MOKJIMBUME €KOJIOTIYHUMI TIepeBaraMu CriajlioBaitst OinapHux cyminieil. Ockinbku icHyioui
kotsin TEC pospaxoByBasics Ha CIaJIOBaHHS OZHOTO BUY TBEPAOTO ITAJINBA, OYEBHU/IHA aKTYaJIbHICTh YHCEJIbHOTO MO/IETIOBAHHS MPOIeCiB
ropitHs GiHAPHUX CyMileil.

Jlo 4mciia mpoTpaMHNX 3ac00iB, MUPOKO BUKOPUCTOBYBAHUX JIJIST OIIICY 1 aHasi3y poOOTH eHepreTHYHNX MPICTPOIB, BITHOCUTHCS TIPO-
rpama ANSYS FLUENT, B okymenTatiii sikoi He onmcana MeTo/inKa ii BUKOPUCTAHHS /TSt MOJIEJIIOBAHHS TOPIHHS TBEP/IONAIMBHUX CyMilIIeit.

Jl1g 3acTocyBaHHS IPOTPAMHU 3 III€I0 METOIO B MEPIIOMY Mi/[XOi CyMilll TBep/UX TTaaNB 3aMiHeHa OfHUM BYTIJIJIAM 3 ycepeJHeHIMI Xa-
pakrepuctukamu. Habmskenuii xapakrep Takol MOjieJIi BUILINBAE 3 HEMOKJIMBOCTI BIITBOPUTH B3AEMOBILIMB KOMIIOHEHTIB cymiri. [[pyruit
miaxia BukopucToBye Mokausicth nporpaMu ANSYS FLUENT BpaxoByBaTu J01aTKOBE TIATMBO — Pifike ab0 Ta3onopiOne — /IS 3aBIaHHs
3aMiCTh HBOTO JIPYTOTO TBEPOTO TTAJIHBA.

3acTocyBaHHS IHX ITi/IXO/IB /10 OIUCY TIPOIECY TOPIHHS CyMillleil aHTPAIUTY i ra30BOr0 BYTL/LIA B PI3HUX CIIBBIIHOIIEHHSX i 3 pisHUMHK
PO3MipamMi 9aCTOK MOKA3aJI0 CXOKICTh TapaMeTpiB. IIpH IboOMY BIKOPUCTAIHS APYTOTO TTAXOY TPOAEMOHCTPYBAJIO BILTHB T0OABKI Fa30BOTO
BYTLJJISI HA 1TOJIsT IHTEHCUBHOCTI TOPIHHS AHTPAIIUTY, IO Y3TO/DKYETHCS 3 BiloMUM (hakToOM iHTeHCcH(iKallii mporecy TOpiHHS MEHIIT aKTHBHOTO
KOMIIOHEHTA CyMiIii mpu 100aBIli aKTHBHIIIOTO.

Jlnst anpobaltii MojiesoBam st 3a APYTUM TTAX0A0M OYJIM po3paxoBati B TPUBUMIpHOMY HabsmKerHi mporiecy B Torii koraa TIITT-210A
IIPY 3aMiHi IICHOTO BYTLJISI CYMIIIIIIO Ta30BOTO BYTL/LJIS 3 aHTPAIUTOM. BIN3bKICTh OTPUMAHUX ITapaMeTPiB Y3TOKY€ETLCS 3 BIIOMUMU J1a-
HUMHU BUNIPOOYBAHD 1 MATBEP/IKYE TOCTATHIO KOPEKTHICTh MOZIETIOBAHHST TOPIHHST CyMill BYTiJiis.

Kmouosi cinosa: Ansys Fluent, CFD MozesoBaHHs, TBepjie MaJIUBO, CyMilll, Ta30B€ BYTI/LIsL, [iICHE BYTLIISA, AHTPALINT.
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A THEORETICAL STUDY OF STABILITY OF SOLID FUEL BURNING WITH A TWOPHASE GASIFICATION
AREA (p. 54-65)

V. Volkov, N. Makoyed, Yu. Loboda, O. Sokolova

Teopetnyno fOCTiZKEHO CTIHKICTD TOPIHHS TBEPAOTO MATHNBA, 10 B MPOIIEC CIATIOBAHHS PO3KJIAIAETHCS 32 CXeMOIo «TBepa ¢aza —
piaka dasa — raz». [TobynoBano (isuuny Ta MaTeMaTUYHy MOZEJ TIPOLECY PO3MOBCIOKEH s Majnux 30ypenb 1pu ropinii. Cepenosuiie B
yciX 00J1aCTAX TOPIHHS i B IPOJLYKTaX 3rOPSIHHS BBAKAETHCSI HECTHCINBIM, BPAXOBYETHCS B'SI3KICTD TAMBA B Horo piakii ¢asi. Ipu nbomy
POBIJIsTHY TO 30y PEHHS TiAPOANHAMIYHUX TTapaMeTPiB He TiIbKY B BohasHiii 3011 razudikariii, ase it B 06J1acTi MIPOLYKTIB 3rOPSHHS, a TAKOK €
3a/IaHIM TeOMEeTPpUYHE 30ypeHHst GPOHTY MUTTEBOTO 3TOPSIHHSI (TI0JIyM's1), sIKe BUKPUBJISIE GopMY HOTO MOBEPXHI, 110 € XapaKTEPHOIO 0COOIH-
BICTIO TIPE/ICTABIIEHOI B MOCTI/KeHH] (ismuHoi Mozei. [loctaBieno i po3B's3ano MaTeMaTHUHY 33/1a4y HA BJIACHI 3HAYEHHS, SIKY 3BEIEHO /10
are6paiyHOro XapaKTePUCTUYHOrO PIBHSIHHSI BIIHOCHO Ge3PO3MIPHOTO KOMILJIEKCHOTO BJIACHOTO YKCJIA, IOIATHICTD AiiCHOI YACTHHU SIKOTO
BU3HAYAE HeCTiliKicTh. J[0BEEHO, 10 B TPAHUYHOMY BHIA/AKY BiCyTHOCTI pifkol dasu Mae Mmicue abcomoTHa HecTiiikicts. B inmomy rpa-
HUYHOMY BHIAQJKY — UIst 30yPEHb 3 HECKIHUEHHOTO JOBKUHOIO XBUJII — CIOCTEPIra€Thest epexi o criiikocti. Ocranuiil hakt cBiA4nTh Ipo
Te, 110 HAsSBHICTH B'sI3KOT PiIMHHOT IJ1IBKHU 1 3MIHHICTD HPOTSIPKHOCTI 30HU ra3udikartii 1miji BIVIMBOM 30ypeHb 3HAYHO BIIMBAIOTH HA TOPIHHS
TBEPJIOTO TAJINBA, CYTTEBO CTAbLII3YI0uH 1eil TIpotiec. Y 3araibHOMY BHUIAIKY aHAMITHYHO BUSHAYEHO JOCTATHIO YMOBY HECTIHKOCTI KOpEeHiB
XapakTepucTuuHoro piusauns. Misnuna iHTEpHpeTallis MaTeMaTHYHUX PE3yJIBTaTiB Jae MOXKIUBICTD MOSCHUTH TIPOLECH aBTOTYpOy.Iizaiii
TOPIHHST TBEP/IOTO MAINBa i MOKIMBHUIT TEpexi/ TOpiHHs B Aedarpamiiianii BuOyx abo B IeTOHAIi0. Pe3yabTaTh TOCTIIKEHHS HA AKICHOMY
PiBHI BiIIOBIZAIOTH €KCTIEPUMEHTAIBHUM JAHUM 1 I0JaTKOBO MOKYTh OYTH BUKOPUCTAHI JJIsi TEOPETHYHOrO aHaJli3y CTIiKOCTI mpolecy ro-
PIHHS PIZIKOTO TTAJINBA B KaMepi 3rOPSTHHS.

Kii0uoBi ciioBa: TopiHHs TBEPAOTO MaiuBa, rasudikartis majinBsa, HeCTIHKICTh TOpiHHs, Kedrarpaliiinmii BUOYyX, 1eTOHAILis.
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DETERMINATION OF PARAMETERS OF THE CARBONCONTAINING MATERIALS GASIFICATION
PROCESS IN THE ROTARY KILN COOLER DRUM (p. 65-77)

A. Karvatskii, T. Lazariev, S. Leleka, I. Mikulionok, O. Ivanenko

TIpoBesieHO OIHKY JOIIILHOCTI 3aCTOCYBaHHS JiF0YOr0 obaHaHHs GapabaHa-0XoJoKyBaya 06epTOBOl medi IIst TepMOOOPOOIEHHS
BYIJICIIEBMICHOTO HAITOBHIOBAYA JIJISI OIEPIKAHHST CHHTE3-Ta3y 3 BUKOPMCTAHHSIM Bi/IXOZiB BUPOOHUIITBA Y BUTJISII TIMJIOBOT (hpakitii TepMo-



06pobaeHoro HahTOBOrO KOKCy abo antparuty. CHopMyIbOBaHO MaTreMaTUuHy MOJENb Tpoliecy rasudikallii YJaCTUHOK BYTIJIELI0 B KOH-
THHYaJIbHO-ANCKPETHIN OCTAHOBII, TII0 BKJIIOYAE TPHHAIISATD IMI0OATBHNX PEAKINH, 3 SKUX YOTUPU — T€TEPOTEHH] i 1eB’SITh — TOMOTEHHI.
Pospobaeno unciioBy mMojesb rasudikaiii mmuaoBoi (Gpakxiiii ByrJIeneBMiCHOTO HaAIlOBHIOBaYa B OapabaHi-oXoJI0/KyBadi 00epToBoi 1eui y
BicecumerpranoMy bopmysmoBarHi. JlocikeHo 301KHICTD YMCI0BOTO PO3B’SI3KY 3a/avi rasndikariii 3a KpoKOM CiTKi. BeraHoBieHo, 1o
PO3paxyHKoBa CiTKa, fKa BKao4ac 73620 komipok i 75202 BysiiiB, IPU3BOAUTH A0 MOXUOKU BU3HAYEHHS OCHOBHUX MapaMeTpiB Mojes He
6inbure 1-2 %. Bukonano sepudikaiiiio po3pobienoi uncaosol Mozaeni. Beranosaeno, mo pisnung mixk moagpaumu dactkamu CO i Hoy,
3HAYEHHS SIKMX OofiepKaHo 3a pisuux mporpamunx mpoaykris (Fluent, CEA NASA), nepebysae B mexkax (2,8...5,8) %. 3 BUKOPHCTAHHIM
PO3pobIIeHOT YKCI0BOI MOzies Tpoliecy rasudikailii ByrJIeleBMiCHOTO HAllOBHIOBaYa B GapabaHi-0X0JI0/KyBaui 06epTOBOI T1edi BUSHAYEHO
KITBKICHWIH CKJIaJ TOPIOYNX KOMITOHEHTIB CHHTETHYHOTO Ta3y 3a Pi3HNUX BUXIAHNX MapaMeTpiB. BcTanossieHo, 110 32 YMOBH CITiBBiTHOIIEHHS
0,/C=(42,7..51,6) % 1porno3oBanuii KiJIbKICHUII CKJIajl TOPIOYNX raziB CHHTE3-Tady B MOJSAPHUX 4acTkax ckianae: CO=(32,8..36,9) %,
Hy=(17,1..18,4) % i CH;=(0,03...0,16) %. ITokasano mox/mBicts 3actocysatis nporpamu CEA NASA, npusnaueny juist OnepaTuBHUX PO3-
PaxyHKIiB piBHOBayKHOT XiMii, 1JIsT iH/KEHEPHUX PO3PaXyHKIB MaTePialbHOTO CKJIA/Ly CHHTE3-Ta3y MPOMHUCIOBOTO MYHOTO 0O HaAHHSI.

Kimouosi cioBa: 06eprosa miu, GapabGaH-0X0JI0/KyBay, ByJICIEBMICHIN MaTepias, TepMooOpobIeHHs, ra3uikailist, CAHTE3-Ta3, YNCI0BE
MOJIeTIOBAHHS.



