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This paper considers a technique for modernizing the power
plant (PP) of a regional aircraft. The modernization is based on
the injection of water or a water-methanol mixture into the com-
pressor or combustion chamber of a turboprop engine (TPE). An
algorithm has been developed for the thermodynamic calculation of
TPE parameters, taking into consideration the injected mixture; the
mathematical model (MM) has been improved. Methodical studies
of the operability and range of application of the improved MM
were carried out. The results of mathematical modeling were vali-
dated. For verification, the AT-450M turboshaft engine produced by
GP Ivchenko-Progress (Ukraine) was used as an object of research.
Based on the improved MM, a software module has been developed
to study the performance characteristics of a regional aircraft with
a TPE. The influence of water injection and a water-methanol mix-
ture on the TPE operating process and the operational characteris-
tics of a regional passenger aircraft has been studied.

The proposed measures could be implemented in existing TPEs.
This would allow the operation of aircraft without significant mo-
dernization of the airport infrastructure. For TPE, the injection of
water and a water-methanol mixture is an alternative way of boost-
ing in order to temporarily improve performance. A given modern-
ization technique could improve the TPE power up to ~10 %, as well
as reduce the amount of harmful emissions.

The results obtained showed a satisfactory convergence of es-
timated and experimental data. The error of the results under the
accepted assumptions does not exceed 3 %. The calculation results
demonstrate the advantages of injection at the take-off stage of the
aircraft to reduce the take-off distance (up to 45 % in hot conditions
TAMB=+30 °C) and reduce the time of climbing the echelon (~10 %).

Keywords: turboprop engine, boosting, performance characte-
ristics, water, mathematical model, harmful emissions.

10.

11.

12.

13.

14.

15.

16.

References

. Daggett, D., Fucke, L., Hendricks, R., Eames, D. (2004). Water

Injection of Commercial Aircraft to Reduce Airport Emissions.
40th ATAA/ASME/SAE/ASEE Joint Propulsion Conference and
Exhibit. doi: https://doi.org/10.2514,/6.2004-4198

. Liu, C, Li, X,, Zhang, H., Zheng, Q. (2017). Heat and Mass Transfer

Characteristics of Water Droplets in Wet Compression Process. Volu-
me 3: Coal, Biomass and Alternative Fuels; Cycle Innovations; Electric
Power; Industrial and Cogeneration Applications; Organic Rankine
Cycle Power Systems. doi: https://doi.org/10.1115/gt2017-63516

. Wang, T, Khan, J. R. (2010). Overspray and Interstage Fog Cooling in

Gas Turbine Compressor Using Stage-Stacking Scheme — Part I: Deve-
lopment of Theory and Algorithm. Journal of Thermal Science and En-
gineering Applications, 2 (3). doi: https://doi.org/10.1115/1.4002754

. Wang, T, Khan, J. R. (2010). Overspray and Interstage Fog Cooling

in Gas Turbine Compressor Using Stage-Stacking Scheme — Part I1:
Case Study. Journal of Thermal Science and Engineering Applica-
tions, 2 (3). doi: https://doi.org/10.1115/1.4002755

. Tudosie, A.-N. (2014). Mathematical model for a jet engine with cool-

ing fluid injection into its compressor. Proceedings of International
Conference of Scientific Papers (AFASES 2014). Available at: https://
www.afahc.ro/ro/afases/2014/mecanica/Tudosie_compresor.pdf

. Tudosie, A.-N. (2014). Mathematical model for a jet engine with cool-

ing fluid injection into its combustor. Proceedings of International
Conference of Scientific Papers (AFASES 2014). Available at: https://
www.afahc.ro/ro/afases/2014/mecanica/Tudosie _combustor.pdf

. Tudosie, A. N. (2018). Aircraft Gas-Turbine Engine with Coolant

Injection for Effective Thrust Augmentation as Controlled Object.
Aircraft Technology. doi: https://doi.org/10.5772 /intechopen.76856

. Sun, L, Sun, T,, Wang, Y., Yang, W. (2016). Numerical Simulation

of Pollutant Emission of a Turbojet Engine With Water Injection.
Volume 1: Aircraft Engine; Fans and Blowers; Marine. doi: https://
doi.org/10.1115/gt2016-57074

. Mourouzidis, C., Igie, U., Pilidis, P, Singh, R. (2015). Water in-

jection on aircraft engines: a performance, emissions and economic
study. In: ISABE 22nd International Symposium on Air Breathing
Engines 2015 Phoenix. Available at: https://dspace.lib.cranfield.
ac.uk/handle/1826,/15176

Naegeli, D. W,, Yost, D. M., Owens, E. C. (1984). Engine Wear With
Methanol Fuel in a Nitrogen-Free Environnment. SAE Technical
Paper Series. doi: https://doi.org/10.4271/841374

Breda, S., Berni, F, d’ Adamo, A., Testa, F, Severi, E., Cantore, G.
(2015). Effects on Knock Intensity and Specific Fuel Consumption
of Port Water/Methanol Injection in a Turbocharged GDI Engine:
Comparative Analysis. Energy Procedia, 82, 96—102. doi: https://
doi.org/10.1016/j.egypro.2015.11.888

Favorskii, O. N., Alekseev, V. B., Zalkind, V. 1., Zeigarnik, Y. A., Iva-
nov, P. P, Marinichev, D. V. et. al. (2014). Experimentally studying
TV3-117 gas-turbine unit characteristics at superheated water
injection into a compressor. Thermal Engineering, 61 (5), 376-384.
doi: https://doi.org/10.1134,/50040601514050024

Egorov, I. N, Kretinin, G. V,, Leschenko, I. A. (1988). Osobennosti
matematicheskogo modelirovaniya aviatsionnykh GTD. Moscow:
VVIA im. prof. N. E. Zhukovskogo, 177.

Nechaev, Yu. N, Fedorov, R. M. (1977). Teoriya aviatsionnykh gazo-
turbinnykh dvigateley. Ch. 1. Moscow: Mashinostroenie, 312.
Shlyakhtenko, S. M. (1975). Teoriya vozdushno-reaktivnykh dvi-
gateley. Moscow: Mashinostroenie, 567.

Barten’ev, O. V. (2000). Sovremenniy Fortran. Moscow: Dialog
Mifi, 450. Available at: https://docplayer.com/408341-O-v-bar-



tenev-sovremennyy-fortran-izdanie-trete-dopolnennoe-i-pererabo-
tannoe.html

17. Kozyrev, A. M., Butoy, L. A. (1993). Matematicheskoe modeliro-
vanie rabochego protsessa aviatsionnykh dvigateley. Moscow: VVIA
im. prof. N. E. Zhukovskogo, 144.

18. Dubovkin, N. F (1962). Spravochnik po uglevodorodnym toplivam
i ikh produktam sgoraniya. Moscow: Gosudarstvennoe energeti-
cheskoe izdatel’stvo, 288.

19. Glushko, V. P. (1971). Termodinamicheskie i teplofizicheskie svoyst-
va produktov sgoraniya. Vol. 1. Metody rascheta. Moscow: izdatel’st-
vo AN SSSR, 497.

20. Glushko, V. P. (1978). Termodinamicheskie svoystva individual nykh
veschestv. Vol. 4. Moscow: «Nauka», 559.

21. Kirichkov, M. A., Yelansky, A. V., Kravchenko, I. E (2013). Deve-
loping a small-size family of gas turbine engine based on single core.
Aviatsionno-kosmicheskaya tekhnika i tekhnologiya, 10, 37-41.
Available at: http://nti.khai.edu:57772/csp/nauchportal /Arhiv/
AKTT/2013/AKTT1013/Kirichk.pdf

22. Proverka rabotosposobnosti dvigatelya AI-450M (AI-450M1) pri
imitatsii popadaniya v nego dozhdya. Tekhnicheskiy otchet, T/o
No. 114/2012-450M, GP «Ivchenko-Progress» (2012). Zaporozh’e.

23. Otsenka sistemy vpryska vody dvigatelya AI-450M. Tekhnicheskiy
otchet, T/o No. 570/2018-450M, GP «Ivchenko-Progress» (2018).
Zaporozh’e.

24. Tekhnicheskoe zadanie na razrabotku sistemy vpryska vody v turbo-
val'nyy dvigatel’ AI-450M. Tekhnicheskoe zadanie, No. 450M-TZ-9,
GP «Ivchenko-Progress» (2018). Zaporozh’e.

25. Rivkin, S. L. (1984). Termodinamicheskie svoystva vozdukha i pro-
duktov sgoraniya. Moscow: Energoatomizdat, 104.

26. Tekhnicheskoe zadanie na rabochee proektirovanie turbovintovo-
go dvigatelya AI-450C. Tekhnicheskoe zadanie, 4510000000 TZ,
GP «Ivchenko-Progress» (2013). Zaporozh’e.

27. Guide to Meteorological Instruments and Methods of Observation
(2008). World Meteorological Organization. Available at: https://
www.posmet.ufv.br/wp-content/uploads/2016,/09/MET-474-WMO-
Guide.pdf

28. Sheynin, V. M., Kozlovskiy, V. 1. (1984). Vesovoe proektirovanie
i effektivnost’ passazhirskikh samoletov. Vol. 1. Moscow: Mashino-
stroenie, 551.

DOI: 10.15587,/1729-4061.2022.253990
ANALYSIS OF THE NATURAL COMPOSITE
MATERIAL LAYERS INFLUENCE ON THE
CANTILEVER’S STRUCTURAL
PERFORMANCE (p. 16-23)

Ali hammoudiAbdul-Kareem Al wazir
University of Warith Al-Anbiyaa, Karbalaa-Baghdad Rd, Iraq
ORCID: https://orcid.org/0000-0002-2252-0344

In this study, with their high strength-to-weight ratio, adapt-
ability, and lack of corrosion, composite materials are widely used in
aircraft construction and can be considered an acceptable metal sub-
stitute by all parties involved. Static load tests have been performed
under identical conditions and stresses, but the layer sequence was
changed. The Ansys workbench ACP-pre is utilized to analyze the
data. Various deformations were found as a result of this. There are
values of 14.265 and 0.1335 for the smallest z-direction deformation
and for the overall strain in the composite 3 examples. Boundary
conditions have been confirmed with 1,500 N as a resultant force
with the static condition. The simulation results have been analyzed
as a static condition. Four materials have been employed in different
order to be investigated and these materials are Sisal, Pineapple,
Jute, and Kenaf. The numerical results have been undertaken using
the static structure of Ansys 16.1 Version tool. Geometry has been

modeled and meshed using Ansys workbench. The model has been
verified using convergence test. As the output, total deformation
and von Mises stresses were investigated and explained accordingly.
Numerical results stated that the maximum deformation due applied
load was at the Z-axis. The maximum total deformation value is
1.254 mm and the minimum is 2.5 mm. Furthermore, von Mises
stresses of the entire body have been calculated. The numerical
results have shown the maximum result due to 1,500 N is 1.1 mPa.
Eventually, the main aim has been achieved by employing total de-
formation and von Mises stresses accordingly.

Keywords: natural fiber, natural composite, finite element
method, static structure, cantilever.
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When separating (cleaning) lightweight seed mixtures with
the help of vibratory machines, there is an issue related to the
harmful effect of air movement in the gaps between parallel work-
ing surfaces of vibratory machine units. This factor is particularly
harmful to seed material, which is sensitive to air movement (some
medicinal and vegetable crops). To address this issue, the design
of vibratory machines is changed while their operational regimes
are configured accordingly. This requires many full-scale experi-
ments and (or) time-consuming personal computer-based simu-
lation of the working processes of the vibrational motion of such
seed mixtures.

This paper proposes several regression models that make it
possible to replace time-consuming numerical modeling with simple
analytical expressions (regression equations). These equations are
used for a quantitative assessment of the degree of influence of aero-
dynamics on the kinematic parameters of the vibrational motion
of particles of seed mixtures. The assessment is derived depending
on the geometric characteristics of the aerodynamic screen, the
design of the unit, and the amplitude of oscillations of the work-
ing surfaces of a vibratory machine. The models take the form of
equations of multiple linear regression of the second order, obtained
on the basis of a series of numerical experiments. The processes of
vibration movement of the seed material of parsnips, lettuce, and
fragrant dill were investigated. The coefficient of determination
equaled 0.956...0.967.

The results reported here are useful for the construction of
algorithms to optimize the design and adjust the operating modes
of vibratory separators according to the criterion of minimizing the
harmful effects of the aerodynamic factor.

Keywords: aerodynamic factor, aerodynamic screen, vibratory
machine, vibration motion, multiple linear regression.
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Machine milking is one of the main technological processes
in the dairy industry whose efficiency level largely affects cattle
breeding in general. The key role, in this case, belongs to milking
equipment. The design and use of technical means of milking are
associated with certain difficulties related to the imperfection of milk
discharge. Therefore, the current study is due to the need to inves-
tigate the process of moving the milk mixture in a milking machine.

A physical-mathematical model of the process of moving the
two-phase milk-air mixture along the milk-conducting line of
a milking machine has been built. The mathematical model relates
the value of the fluctuating of vacuummetric pressure AP, the rate of
milk discharge Quy, the pulse rate , and the value of working vacu-
ummetric pressure P. It was found that in the milk-conducting sys-
tem with the upper milk pipeline there is a large fluctuation of vacu-
ummetric pressure AP=1.02-4.69 kPa, which exceeds the regulated
value (2.5 kPa). In a milk-conducting system with a lower milk pipe-
line, the vacuummetric pressure fluctuation is AP=0.59—1.84 kPa.

The patterns of change in the value of working pressure P and
the frequency of pulsations { in the milking machines of simultane-
ous and pair action depending on the rate of milk discharge from the
udder have been determined.

It is established that the maximum deviation of the value of

fluctuation of vacuummetric pressure AP between the experimental
and theoretical data within a predefined range of factors is 0.81 kPa.
The correlation coefficient is 0.92, which indicates the adequacy of
the constructed models. Owing to this, the task of the rational choice
of milking equipment is resolved.

Keywords: milking machine, vacuum system, milk-air mixture,

milk discharge speed, vacuummetric pressure.
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Clove essential oil (EO) has a high eugenol content. Fresh
cloves need to go through a drying and distillation process to pro-
duce essential oils. However, sun drying cannot be done optimally
during the rainy season. Therefore, some farmers (SMEs) use the
oven drying method. The initial study found that the eugenol con-

tent after the drying process decreased. Therefore, this study aimed
to maintain high eugenol content in dry cloves. After identifying the
problem, it is solved using the TRIZ method, and research is con-
tinued for a new oven prototype. Three issues are found in drying
cloves based on field surveys and literature studies. First, the clove
moisture content is not uniform after the drying process. The second
problem was that the clove was too dry after the drying process and
the eugenol content decreased. And the third problem is the oven
that has been used so far is still fuel-wasting. The literature studies
also found several parameters to be a reference in designing a new
oven: the number of trays in the oven, clove thickness, the space
between the trays in the oven, and the steam gap on the tray. In
addition, the appropriate oven coating material can also be deter-
mined (plywood, galvanized plate, and air). In the TRIZ method,
several solutions were found to design a new oven. Eight things have
been changed from the existing drying oven, including the number
of trays in the oven, a steam gap in each tray, the size of the mesh
used for the tray base, material for the drying oven, the thickness of
the cloves on the tray, the temperature used in the drying process,
installation of a thermostat to control the temperature in the oven,
separate combustion chamber from the tray space (indirect heat-
ing), and without using a blower.

Keywords: clove, essential oil, eugenol content, SMEs, oven
drying, TRIZ method.
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This paper reports a new technology for designing control pro-
grams for contour milling on CNC machines. The technology enables
stabilization of the cutting process along the entire contour at the
optimal level by controlling the feed, which ensures an increase in
productivity when meeting the requirements for restrictions. More-
over, the effectiveness of using the technology improves with an
increase in the complexity of the contour by changing the curvature
of the surface. A mathematical model has been built for the inter-
action between the cutter and workpiece in the cutting zone when
machining contours with variable curvature, which makes it possible
to determine the main characteristic of the cutting process — the rate
of cutting the allowance. The technology involves the use of a control
program in G-codes designed in any CAM system. At the first stage,
a shape-formation trajectory in the form of a two-dimensional digital
array is derived from the program. At the second stage, the cutter
workpiece engagement in the cutting area is modeled simulated while
determining the main characteristic of the cutting process — an analog
of the material removal rate. And at the final stage, the simulation

results are used to design a new control program, also in G-codes, with
anew recorded law to control the feed, which enables the stabilization
of the cutting process along the entire milling path. The software for
the new technology has been developed, which automatically converts
the preset control program in G-codes into a two-dimensional digital
array, simulates the milling process, and designs a new control program
in G-codes based on its results. The results of the experimental study
into the milling of the preset contour using the developed simulation
program showed an increase in productivity by 1.7 times compared to
the original control program, designed in a conventional CAM system.

Keywords: contour milling, CNC machine, CAM-system, con-
trol program, G-codes.
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This paper reports the spatial modeling of the dressing process of
grinding wheels with a conical calibration area to enable two-sided end
grinding of cylindrical parts. Components with cylindrical end surfaces
are common in the industry, for example, bearing rollers, crosses, piston
fingers, and others. High requirements are put forward for the accuracy
and quality of the end surfaces. The most efficient is to machine them si-
multaneously on a double-sided face grinding machine. To improve the
quality, grinding is carried out by oriented wheels. The wheel’s angle
of rotation in the vertical plane is chosen subject to the uniform distri-
bution of the allowance along a working surface; this makes it possible
to reduce the temperature in the cutting zone and improve machining
conditions. To improve the accuracy, grinding wheels are provided with
a conical calibration area whose rectilinear generatrix is in the plane
passing through the axis of wheel rotation and is perpendicular to the
end of the part. The minimum permissible length of the calibration
area depends on the diameter of the parts being machined; that makes
it possible to utilize the work surface more efficiently. Two wheels are
dressed simultaneously using diamond pencils that are symmetrically
installed in a part feed drum. The angular velocity when dressing the
rough area of the wheel is constant, which ensures its different deve-
lopment, and it gradually decreases when dressing the calibration area
to provide for its constant roughness. In general, this prolongs the re-
source of grinding wheels and the quality of machining. The wheels are
given axial movement to ensure the straightness of the cone calibration
area. The dressing technique reported here can be used on machines
equipped with a numerical software control system and without it. It
could also be applied in the machining of parts with non-round ends.

Keywords: double-sided grinding, crossed axes, wheel dressing,
conical calibration area, diamond pencil.
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The subject of this study is indicators of the quality, geometric
accuracy, and roughness of holes in aviation structures (AS) made
from polymeric composite materials (PCM) produced by drilling.
The indicators of quality, geometric accuracy, and roughness of
PCM holes were investigated by using kinematic hole drilling
schemes and the creation of PCM chips. A kinematic scheme has
been built of the cutting forces operating in PCM when drilling
with the distribution of zones from 0° to 360°. Experimental studies
on the establishment of characteristic shrinkage zones in the drilling
of PCM, as well as their values, have been implemented. The me-
thods used are the analysis of the quality indicators of PCM holes,
and the method of expert assessments. The following results were
obtained. Based on the analysis and synthesis, it was found that
with incorrectly selected geometric parameters for drills involving
the work accompanied by the wear of drills on the back surface, stra-
tification, cracks, or chips of PCM may appear. It is shown that the
decisive factor is a comprehensive assessment, which is determined
not only by the quality, accuracy, and roughness but also by the
condition of the holes at the input and output of the drill. Features
and characteristic contact zones for PCM drilling were identified.
It has been established that within the drill operating areas from 0°
to 90° and from 180° to 270° the cutting forces are reduced while
the indicators of surface quality, roughness, and geometric accuracy
of a PCM hole are improved. In zones from 90° to 180° and from
270° to 360° — on the contrary, low quality of the machined surface
is assumed. The calculation of the required cutting forces and cal-
culation of the height of roughness of drilling holes in PCM have
been proposed, taking into consideration the bearing of chips under
the action of the wedge. The results of experimental studies on the
establishment of characteristic shrinkage zones when drilling PCM
confirmed the adequacy of the results of theoretical studies on the
kinematic schemes of drill operation in PCM.

Keywords: aviation structure, polymeric composite materials,
drilling, hole roughness, geometric accuracy, hole shrinkage.
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This paper considers directions to devise methods for restor-
ing the operational suitability of reinforced concrete structures.
Mistakes of designers and non-compliance with the concreting
technology of monolithic reinforced concrete structures lead to the
formation of cracks and deflections of unacceptable size in reinforced
concrete beams and floor slabs, as well as to insufficient strength of
the elements. Such structures require not only an increase in bearing
capacity but also the restoration of the operational suitability of
damaged structures. A technique for restoring the serviceability of
bendable reinforced concrete structures with increased deflections
and excessive crack opening is proposed. To restore bendable rein-
forced concrete structures, surface reinforcement with pre-stressed
fiber-reinforced plastics is suggested, which is ensured by the cre-
ation of a building lift in the damaged elements. Fiber-reinforced
plastics have a high strain modulus, elastic nature of the diagram, and
increased frost resistance; they tolerate fatigue effects well and are
resistant to the effects of chemically active substances. Unlike con-
ventional reinforcement methods, surface reinforcement techniques
are characterized by high gain efficiency, corrosion resistance, low
labor intensity, and short terms of work; they ensure strength
increase and provide for economic feasibility. This study’s results
established that the use of fiber-reinforced plastics not only increases
the bearing capacity of reinforced concrete structures but also helps
reduce the width of the cracks formed. Thus, it is possible to avoid
an increase in the cross-section of structures and reduce the time of
operations, which could lead to additional costs.

Keywords: restoration of reinforced concrete structures, fiber-
reinforced plastics, pre-stress, single-span reinforced concrete beam.
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The interaction of fine particles with an expanding gas flow
under fluidization conditions is considered. The objects of study
are finely dispersed materials, their single particles, gas flow in
a fluidized layer. The study used the laws of dynamics and hydro-
dynamics, the classical laws of mechanics, as well as mathematical
methods for the analytical solution of equations. It is emphasized
that when a particle moves upwards in a gas jet, three forces act on it:
the resistance force F,, the gravity force P, and the Archimedes
force A. As a result, the motion of a fine particle in an expanding gas
flow is described taking into account the law of dynamics. During
the study, an analytical equation was obtained to determine the



velocity of a particle during its rise and fall in a gas jet. During the
study, an analytical equation was obtained to find the height of the
particle ascent depending on the gas flow rate for given geometric
parameters of the gas flow. The obtained formulas can be used in
the process of studying the process of convective drying of finely
dispersed materials for various design parameters of the dryer.
In practice, as a rule, there are various empirical formulas that de-
scribe such interactions of particles for specific parameters, which
make it difficult to generalize them. In this work, the correctness of
the assumed conditions necessary for the analytical solution of the
differential equation of particle motion is proved. As a result, for-
mulas were obtained that make it possible to determine the velocity
of a particle in a gas jet and the height of its rise depending on the
gas flow rate. On the basis of these formulas, graphic dependences
of the gas velocity in the jet on the height Vy=/(Z), as well as the
dependences of the height of the particle rise /,, on the air flow rate
in the jet L at different jet expansion angles o.=15° 0.=20°; 0t=30°
are plotted. It was found that with an increase in the height Z in
an expanding jet, the gas velocity in the jet V; decreases, with an
increase in the air flow rate in the jet L, the height of the particle
rise h,, increases. These formulas are the basis for further consider-
ation of the movement of particles in a fluidized layer in the process
of convective drying of fine materials for its intensification of the
drying process.

Keywords: fluidized layer, convective drying, gas flows, fine
particles, dryer, gas jet, heat and mass transfer.

References

1. Chasiotis, V. K., Tzempelikos, D. A., Filios, A. E. (2021). Assess-
ment of constant and time-varying temperature schemes on the
convective drying characteristics of hemp leaves. Case Studies in
Thermal Engineering, 26, 101098. doi: https://doi.org/10.1016/
j.csite.2021.101098

2. Kudra, T,, Mujumdar, A. S. (2009). Advanced Drying Technologies.
CRC Press, 438. doi: https://doi.org/10.1201,/9781420073898

3. Mujumdar, A. S. (Ed.) (2006). Handbook of Industrial Drying. CRC
Press, 1312. doi: https://doi.org/10.1201,/9781420017618

4. Iskakov, R. M., Iskakova, A. M., Issenov, S. S., Beisebekova, D. M.,
Khaimuldinova, A. K. (2019). Technology of Multi-stage Steriliza-
tion of Raw Materials with the Production of Feed Meal of High
Biological Value. Journal of Pure and Applied Microbiology, 13 (1),
307-312. doi: https://doi.org/10.22207 /jpam.13.1.33

5. Iskakov, R. M., Issenov, S. S., Iskakova, A. M., Halam, S., Beise-
bekova, D. M. (2015). Microbiological Appraisal of Feed Meal
of Animal Origin, Produced by Drying and Grinding Instal-
lation. Journal of Pure and Applied Microbiology, 9 (1), 587-592.
Available at: https://www.scopus.com/record /display.uri?eid=2-
$2.0-84930038169 &origin=resultslist

6. Iskakov, R. M., Iskakova, A. M., Nurushev, M. Z., Khaimuldino-
va, A. K., Karbayev, N. K. (2021). Method for the Production of Fat
from Raw Materials and Animal Waste. Journal of Pure and Ap-
plied Microbiology, 15 (2), 716-724. doi: https://doi.org/10.22207/
jpam.15.2.23

7. Iskakov, R. M., Issenov, S. S., Iskakova, A. M., Halam, S., Beisebeko-
va, D. M. (2013). Heat-and-Moisture Transfer at the Feed Meal Par-
ticles Drying and Grinding. Life Science Journal, 10 (12s), 497-502.
Available at: http://www.lifesciencesite.com/lsj/life1012s/083
22175life1012s_497 502.pdf

8. Issenov, S., Iskakov, R., Tergemes, K., Issenov, Z. (2022). Deve-
lopment of mathematical description of mechanical characteristics
of integrated multi-motor electric drive for drying plant. Eastern-
European Journal of Enterprise Technologies, 1 (8 (115)), 46—54.
doi: https://doi.org/10.15587 /1729-4061.2021.251232

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. Wang, W,, Ly, Y,, Xu, K., Wu, K., Zhang, Z., Duan, J. (2021). Ex-

perimental and simulated study on fluidization characteristics of
particle shrinkage in a multi-chamber fluidized bed for biomass fast
pyrolysis. Fuel Processing Technology, 216, 106799. doi: https://
doi.org/10.1016/j.fuproc.2021.106799

Li, J., Liu, Y. Y. (2008). Particle-wave duality and coherent instabi-
lity control in dense gas—solid flows. Chemical Engineering Science,
63 (3), 732-750. doi: https://doi.org/10.1016/j.ces.2007.09.047
Wu, G, He, Y., Chen, W. (2018). Hydrodynamics of activated char
in a novel multistage circulating fluidized bed for dry desulfurization.
Chemical Engineering Journal, 351, 1104—1114. doi: https://doi.org/
10.1016/j.cej.2018.06.177

Hou, Q. F, Zhou, Z. Y., Yu, A. B. (2013). Contact analysis of diffe-
rent flow regimes in gas fluidization. AIP Conference Proceedings.
doi: https://doi.org/10.1063,/1.4812129

Geng, Q., Wang, P, Zhu, X,, You, X,, Li, C. (2015). Flow dyna-
mics and contact efficiency in a novel fast-turbulent fluidized bed
with ring-feeder internals. Particuology, 21, 203-211. doi: https://
doi.org/10.1016/j.partic.2015.02.002

Zhou, Y., Ren, C., Wang, J., Yang, Y., Dong, K. (2013). Effect of
hydrodynamic behavior on electrostatic potential distribution in
gas—solid fluidized bed. Powder Technology, 235, 9-17. doi: https://
doi.org/10.1016/j.powtec.2012.09.025

Gan, J., Zhou, Z., Zou, R., Yu, A. (2013). Discrete element modeling
of gas fluidization of fine ellipsoidal particles. ATP Conference Pro-
ceedings. doi: https://doi.org/10.1063/1.4812135

Hou, Q. E, Zhou, Z. Y., Yu, A. B. (2012). Micromechanical modeling
and analysis of different flow regimes in gas fluidization. Chemical
Engineering Science, 84, 449-468. doi: https://doi.org/10.1016/
jes.2012.08.051

Espin, M. J., Quintanilla, M. A. S., Valverde, J. M. (2015). Effect of
particle size polydispersity on the yield stress of magnetofluidized beds
as depending on the magnetic field orientation. Chemical Engineering
Journal, 277, 269-285. doi: https://doi.org/10.1016/j.cej.2015.04.124
Strobel, A., Kéninger, B., Romeis, S., Schott, F, Wirth, K.-E., Peu-
kert, W. (2020). Assessing stress conditions and impact velocities in
fluidized bed opposed jet mills. Particuology, 53, 12—22. doi: https://
doi.org/10.1016/j.partic.2020.02.006

Espin, M. J., Quintanilla, M. A. S., Valverde, J. M. (2017). Magnetic
stabilization of fluidized beds: Effect of magnetic field orienta-
tion. Chemical Engineering Journal, 313, 1335-1345. doi: https://
doi.org/10.1016/j.cej.2016.11.023

Chirone, R., Poletto, M., Barletta, D., Lettieri, P. (2020). The effect
of temperature on the minimum fluidization conditions of industrial
cohesive particles. Powder Technology, 362, 307-322. doi: https://
doi.org/10.1016/j.powtec.2019.11.102

Lepek, D., Valverde, J. M., Pfeffer, R., Dave, R. N. (2010). Enhanced
Nanofluidization by Alternating Electric Fields. AIChE Journal,
56 (1), 54-65. doi: https://doi.org/10.1002/aic.11954

Kutsakova, V. E., Frolov, S. V., Alpeisov, E. A. (1994). Gidrodinami-
cheskiye osobennosti potoka v skoromorozil'nom apparate s naprav-
lennym psevdoozhizhennom sloyem. Sat. scientific tr. Theoretical,
experimental studies of processes, machines, units, automation,
management and economics of food technology. Saint Petersburg,
120-124.

Todes, O. M., Tsitovich, O. B. (1981). Apparat s kipyashym sloem.
Leningrad: Chemistry, 286.

Minaev, G. A., Mikhailin, V. D. (1982). Gydrodynamicheskye i teplo-
obmennye osobennosty struinogo psevdoozizeniya. Chemical indus-
try, 5, 44—48.

Kutsakova, V. E., Utkin, Yu. V., Markov, N. V. (1986). Raschet apppa-
rata so vzveshennym sloyem inertnykh tel pri sushke belkovosoder-
zhashchikh rastvorov. Leningrad: LTIHP, 52-55.



DOI: 10.15587/1729-4061.2022.254277
MIIBUIEHHA EOEKTUBHOCTI ABIAIIITHOT CUJIOBOI YCTAHOBKH 3 TYPBOTBUHTOBUM JIBUTYHOM HA
OCHOBI BIOPCKYBAHHS BOJIOMETAHOJIOBOT CYMIIII (c. 6-15)

10. O. Vrireuko, B. B. Jlorinos, I. ®. KpaBuenko, B. B. Ilonos, O. O. Paccrpurin, O. B. €nancpkuii

Posrystyto croci6 mozmepHizaitii cumosoi ycranosku (CY) perionanbroro Jiitaka. MozepHisaiist 3/iiiciera Ha 0OCHOBI BIOPCKYBaH-
Hs BoZM ab0 BOJIOMETAHOJIOBOI cyMiri 0 Komipecopa abo kKamepu sropsiaist Typ6orsunToBoro aurysa (TTs/l). Pospobierno amroputm
TEPMOIMHAMIYHOTO po3paxyHKy mapametpiB TIB/[ 3 ypaxyBaHHAM BIOPCKYBAaHOI CyMIllli Ta BJJOCKOHAJIEHO MaTeMaTHYHy Mojeab (MM).
[TpoBezieHo MeTOMMYHI MOCTI/PKEHHST TIPAIe3/[aTHOCTI Ta Jiana3oHy 3actocyBanHs yaockonarenoi MM. Bukonano Bepudikaiiiio pesyJibra-
TiB MaTeMaTUUHOro MozeoBanHsa. /s Bepudikaitii sk 00’€KT A0CHiKeHb BUKOpUCTaHUi TypOoBaibauii asuryn AT-450M BupoGHUIITBA
JIIT «IBuenko-IIporpec» (Ykpaina). Ha ocHosi Brockonasernoi MM po3po6JeHo mporpaMHuii MOYJIb [JIsT TOCTIIPKEHHsT eKCITyaTaiiiiHux
XapaKTepUCTUK perioHanbHoro Jitaka 3 TIB/. Jloc/iasKeHo BIUIMB YIOPCKYBaHHs BOAM Ta BOJOMETAHOJOBOI CyMilli Ha poOOYMil mpoiec
TTB/l Ta excriryaTariiiifi XapaKTepICTHKI PETIOHATBHOTO MacaKNPCHKOTO JITaKa.

3anpornonoBani 3axXon MosKHa peasizyBary Ha iciyounx TTB/I. Ile 103B0HTh 3/iiiCHIOBATH €KCILIyaTalliio JiTaJbHuX anaparis 6e3 3Hau-
HOI MozepHizartii iHppacTpykTypu aeponoptis. [us TIB/l yIOpCKyBaHHSI BOAU Ta BOAOMETAHOJIOBOI CyMIllli € alBTEPHATUBHUM CIIOCOOOM
opcyBamHHsT U1 THMYACOBOTO TIOKPAIIEHHS eKCIUIyaTalliiiHnX XxapakrepucTrk. Jlanmii croci6 MozepHisartii 103Bosuth 36impmmu 10 ~10 %
noryxHictb TIB/I Ta 3MEHIIUTU KiJIbKICTD MIKIVINBUX BUKUIB.

OTpuMani pe3ysIbTaTi MOKa3aIl 33/[0BUIBHY 301KHICTD PO3PAXYHKOBHUX Ta KCIIEPIMEHTATbHIX AaHiX. [[oXnbKa pe3y IbratisB mpu mpu-
WHSATUX TIPUIYIIEHHAX He TepeBuIye 3 %. Pesysbrati po3paxyHKiB IeMOHCTPYIOTH [iepeBaru yIopcKyBaHHs Ha eTari 360ty JIA 11151 3men-
MIEHHs 3JTITHOT ncTaniii (10 45 % y cnekoranx ymosax, TAMB=+30 °C) ta smeHmenHs yacy Habopy Bucotn emtesnony (~10 %).

KiiouoBi cioBa: TypOOrBUHTOBHIN IBUTYH, (DOPCYBaHHS, €KCIIyaTalliiiii XapaKTepucTHKH, BIIOPCKYBAHHS BOJY, MIKIATUBI BUKUIN.
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AHAJII3 BIVIMBY IAPIB HATYPAJIbHUX KOMITIO3UTHUX MATEPIAJIIB HA EKCIIVATAIIITHI XAPAKTEPUCTUKHU
KOHCOJIbHUX KOHCTPYKIIIIA (c. 16-23)

Ali hammoudi Abdul-Kareem Al wazir

Y manomy moCTiKeHHi, 3aBASKA BUCOKIH MUTOMIN MIITHOCTI, aanTOBaHOCTI Ta BiICYTHOCTI KOPO3ii, KOMIIO3UTHI MaTepiaju MUPOKO
BUKOPHUCTOBYIOThCS B aBiaOyyBaHHI i MOKYTh PO3IJISLIATUCS B SKOCTI NPUHHATHOI 3aMiHU MeTasty. BUnpoOyBaHHS HAa CTATUYHE HABAHTa-
JKEHHST TIPOBOIMIINCST 32 OJTHAKOBUX YMOB i HAmpyT, Oysa 3MiHeHa MOCTITOBHICTD 1rapiB. [l7ist aHAM3Y aHNX BUKOPICTOBYBAIN iHCTPYMEHT
Ansys ACP-pre. B pesyubrari Oy/iu BusiBJieH] pisHi gedopmaltii. Y 3paskax KOMIO3UTHOTO Martepiaiy 3 3HaueHHs HailMeHMIoi gedopmartii
B HANPSIMKY 2 i 3araiabHoi gedopmartii cranoBists 14,265 1 0,1335. Tpannuni ymosu miarsepukei mpu 1500 H B sikocti pesysisryouoi cnim
y cTatnyHOMy cTaHi. Pe3ysibraTit MojesmioBatHst Gy MPOAHATi30BaHi B SIKOCTI CTATHYHIX YMOB. DyJiM BHKOpHCTaHi YOTHPH MaTepiain
Y PI3HOMY HOPSIIKY JIOCJIJUKEHH S, TaKi sIK CH3aJlb, aHaHac, KyT i kenad. ucesbHi pesyssrari Oy OTPUMaHi 3 BHKOPUCTAHHSIM CTATUYHOL
cTpykTypH inctpymenty Ansys 16.1. Teomerpist GyJia 3Mo/iesiboBata Ta Mooy oBana 3a gornoMoroio Ansys. Mozesb GyJia iepeBipena 3a J01o-
Moroio recty 36ikHoCTi. B gKoCTi BUXIAHUX AaHuX OYJI0 JOC/IZKEHO Ta OMKUCcaHo 3araabHy gedopmalliio Ta Hanpyry 3a Misecom. Hucenbni
Pe3yJIbTaTH 10Ka3aJIu, 10 MaKCUMaJbHa JedopMallis 3aBIsKy PUKJIAJIEHOMY HABAHTQKEHHIO MPUITAJIa€ Ha Bick Z. MakcuMasibHe 3HadYeH-
Hs1 3arajibHol gepopmartii cranoButh 1,254 MM, MiniMaibie — 2,5 M. Kpim Toro, Gysin pospaxoBani Hanpyru 3a MisecoM iuist BChOro Tijia.
YucesbHi pe3yJIbraTy OKasasl, 1o MakcuMaibHi 3Hauenns pu 1500 H cranosisars 1,1 MITa. 3perntoto, 0CHOBHA MeTa OyJia I0CSATHYTa 32
paxyHOK BUKOPUCTAHH TTOBHOI lechopMartii Ta marpyr 3a Mizecom.

KmoyoBi cioBa: HaTypasibHEe BOJIOKHO, HATYPAJbHUII KOMIIO3UTHUI MaTepiasl, MeTOJl CKiHYEHUX eJIeMEHTIB, CTaTM4HA KOHCTPYKILis,
KOHCOJIbHA KOHCTPYKILiSL.
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PO3POBKA PETPECITHOT MOJEJI OIIITHKU EGEKTUBHOCTI PO3/ILTY JJETKOBECHUX HACIH HA BIBPAIIITHUX
MAIINMHAX 3 3AXOJAMMH 110 SMEHIIEHHS HIKIAJWUBOTO BIIVIUBY (c. 24-34)

A. O. Hukudopos, P. B. Auromenkos, I. B. Taany, B. M. Kics, II. M. [loasucekuii, B. C. Komyabko, /. O. Tumuak,
A. B. JTomOpoBcbKa, I. I. Kninmuuk

I[Tpu posaiseni (OUUCTIN ) JTErKOBaKHUX HACIHHEBMX CMIIIUB 3a JOMOMOTO0IO BIOpaIliiHuX MaIiH icHye mpobJieMa IKiTHBOTO BILIUBY PyXy
MOBITPsI B 3a30paX MizK MapajebHIMI POGOUNMU TTOBEPXHsIMU 610KiB Bibpomatimau. OcobmiBo 1eit hakTop € MIKIIMBIM /ISt HACIHHEBOTO Ma-
Tepiasty, SSIKMI 9y TIAUBUIN 110 PyXy HOBITPs (IesKi JKapehKi i oBouesi KyasTypn). [ljist poss’sizanHst BKazaHol poOJIeMy 3[HCHIOETBCST 3MIHEHHST
KOHCTPYKIIii Ta BiAOBiHa HacTpoiika peskiMiB poboTh Bibpatiiinux Marmui. Ile norpebye mpoBeieH s BEJINKOI KiJTbKOCTI HATYPHUX €KCIIePHU-
MeHTIB Ta (200) TPYAOMICTKOrO MOJIETIOBAHHS Ha [IEPCOHATBHOMY KOMII'I0Tepi POOOUMX TIPOLeciB BIOPaI[iiiHOro PyXy TAKUX HACIHHEBUX CMIIlIUB.

3anpoIOHOBAHO KiJIbKA perpeciiiHnx Mojiese, SKi J03BOJIAIOTh 3aMiHUTH TPYJOMICTKE YHCETbHEe MOJEJIIOBAHHS MPOCTUMHU aHAIITUYHH-
MU BupasaMu (perpeciitHuMu piBHAHHSIMM). 32 JIOIOMOTOIO I[MX PIiBHSIHD 3/1iHCHIOETHCS KiJIbKICHA OIiHKA CTYIEHs BIUIMBY aepOIMHAMIKN Ha
KiHeMaTHYHI MapaMeTpy BiOpaIifiHoro pyxy YacTHMHOK HaciHHEBUX cymireil. OIliHKa BUBOAUTHCS 3aJI€KHO Bi/l TEOMETPUYHNX XapaKTEPUCTHK
aepOJIMHAMIYHOTO eKpaHy, KOHCTPYKILT 6JI0KY 1 aMIUITyi1 KOJIMBaHb POOOUMX TTOBEPXOHD Bibpariiitol Mammin. Mojesni MaioTh BU PIBHSAHD MHO-
SKIHHOI JIHIITHOI perpecii ApyToro MOps/IKy, sKi OTPUMaHi Ha ITi/[CTaBi TPOBEAEHHS cepil YiCcebHIX eKcrepruMenTiB. JlocmimKkyBasmics mporecn
BiGpaIiiiHoro pyxy HaCiHHEBOrO MaTepiajly acTepHaKy, cajary JUCTKOBOIo i kporry sanantoro. Koedinienr gerepminariii gopisnioe 0,956...0,967.



[IpecraBieni pe3yabraT € KOPUCHUMMU st PO3POOKH aJlITOPUTMIB ONTHMI3aIil KOHCTPYKILii Ta HaJAITyBaHHS PEKUMIB poboTH Bibpa-
IIITHUX cenaparopiB 3a KpUTepieM MiHIMI3allii IIKIZVIMBOTO BILIMBY aepOANHAMIYHOTO (HDaKTOpY.
KiiouoBi cioBa: aepopntamivnuii hakTop, aepouHaMivHuii eKkpaH, BiopoManita, BiGpaiiHuil pyX, MHOKUHHA JiHiliHa perpecis.
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BCTAHOBJEHHS B3BAEMO3B’I3KY TEXHIKO-TEXHOJOTTYHUX ITAPAMETPIB MOJIOYHO-TOIJILHOTO
OBJIAJTHAHHSA 3A NEPEMIIIEHHAM MOJIOKOIIOBITPIHOI CYMIIII B IOITBHOMY AITAPATI (c. 35-46)

E. B. Auies, A. II. auiii, B. 10. Qyxin, B. M. Kics, A. II. lauiii, B. I. Ocranenko, 1. B. Jlesuenko, M. ®. IIpuxoabko, O. B. Kop:x,
JI. B. Knaguuubka

Marunne 101HHS KOPiB € OTHUM 3 OCHOBHUX TEXHOJIOTTYHUX ITPOIIECIB, BiJ PiBHS HOT0 PO3BUTKY 3HAYHOIO MiPOIO 3a/I€KUTH €(DEKTUBHICTD
MOJIOUHOTO CKOTapCTBa 3arajgoM. [IpoBiHe Miclie, TPU bOMY, HAJIEKUTb J0LTBHO-MOMOUHOMY 0OsanHaH 0. Ha misaxy pospoOKu Ta 3acTo-
CyBaHHS TEXHIYHUX 3aCO0IB A0THHS BUHUKAIOTH MEBHI TPYAHOII, OB'A3aHi 3 HEZIOCKOHAJICTIO 110 10 BiiBeACHHS MoJIoKa. ToMy HeoOXiHiCTh
JIAaHUX JIOCJI/PKEHD TIOJISTaE Y JIOCI/KeHHI IIpoliecy IepeMillleHHsI MOJIOKOIOBITPSIHOL cyMillli B /[0I/IbHOMY amaparti.

CrBopena ¢iznko-MareMaTHIHa MOJIEJb TIPOIIECY TiepeMilienHsT ABO(a3HOi MOJTOKOMOBITPSIHOI CYMillli MOJIOKOTIPOBITHOIO JIiHI€IO /10i/Tb-
HOro arapara. MaremaTHYHa MOJIe/Ib 3B’sg3ajla BeJIMYUHY (UIyKTYyallii BaKyyMMETPUYHOIrO THUCKY AP, MIBU/KICTH BUBEJEHHS MoJoka Qy,
qacToTy myJbcaitiii { i Besmuuny po6o4oro BakyyMMETPHIHOTO TUCKY P. BUsIBIIEHO, 110 /17151 MOJIOKOTIPOBIIHOT CHCTEMH i3 BEPXHIM MOJIOKO-
MPOBOJIOM TIPHCYTHsI Bestnka (hiryKTyartist BakyymmerpuaHoro tucky AP=1,02—4,69 xIla, sixa nepeBuiirye persamentoBate snadensst (2,5 xlla).
JLJ1s1 MOJIOKOIIPOBIZHOT CHCTEMH 13 HIDKHIM MOJIOKOIIPOBOZIOM (hJIyKTyaIlist BAKYyMMETPUYHOTO THCKY ckiazae AP=0,59—-1,84 kIla.

Busnaueni 3akoHOMIPHOCTI 3MiHK BeJIMYUHNA poboyoro THCKY Piyactora mysbcartiii { 1oTIbHIX anapaTiB 0JHOYACHOT Ta MOMapHOI /il Bij
LIBU/IKOCTI BUBEJICHHS] MOJIOKA 3 BUM 5.

Beranosieno, 1o MakcuMasibHe BiXUJIeHHS 3HAYeHHS QUIyKTyallii BAKYyMMETPHUHOTO THCKY AP Mi’K eKCIIepIMeHTATbHUME 1 Teope-
TUYHUMU JIAHUMU B 3a/1aHoMY fianazoni dakropis ckiamae 0,81 klla. Koedimient xopesiii cranosuts 0,92, 1110 CBiUYUTH PO a/IEKBATHICTD
PO3pobIEHIX MOzIeIelt. 3aBISKY IIbOMY BUPIITYEThCS 3a/1a4a 3 PAliOHATIBHOTO BUOOPY MOJIOYHO-I0LIBHOTO YCTATKYBAHHS.

KurouoBi cioBa: j0iibHIIT anapar, BAKyyMHa CHCTEMa, MOJIOKOTIOBITPSTHA CYMIIIl, TBU/IKICTh MOJIOKOBI/IIadi, BAKYYMMETPUYHUN THUCK.
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3ACTOCYBAHHS METOY TPI3 AJIs1 MOAN®MIKAIIL CYIIKH B ITEYI JIJII MAJIUX TA CEPEJIHIX IIIAIIPHEMCTB
3 METOIO IIIJITPUMKU BMICTY EBTEHOJIY ¥ CYIIEHII IBO3/IALII (c. 47-54)

Beauty Suestining Diyah Dewanti, Erry Yulian Triblas Adesta, Ahmad Faris Ismail

Edipna omist (EM) rBo3aukm Mae BUCOKMIT BMIicT eBrenoury. [yt oTprManis edipHuX Maces CBi’ka TBO3IMKA TIOBUHHA TIPOITH TIpoIiec
cyurinus Ta auctusisiii. OQHaK y ce30H [IONIiB HEMOKJINBO BUKOHATH ONTUMAJIbHY Ccyliky Ha coii. Tomy geski dhepmepu (MCII) Buko-
PHCTOBYIOTh METO/I CYIIiHHS B T1edi. [loyaTkoBe H0CTI/PKEHHST TOKA3a/I0 3MEHIIIEHHS] BMICTY €BreHOJTY MiCJIst POTIeCy CYMIKH. TakuM 4uHOM,
METOIO JIAHOTO JOCJIKeHHS OYJI0 TATPUMAHHS BUCOKOTO BMICTY €BreHOJTy y cyXiil rBoazuii. ITicsis BusiBieHHst mpobaeMy BOHA BUPIIIYE€ThCS
3a soromoroio Metoxy TPI3 i tpuBaoTs fgocuiukeHHs: HOBOro nportoruiry medi. Ha mifctasi mosboBUX 10CTI/UKEeHb Ta BUBYEHHI JliTepary-
P T/l Yac CYUIKYM TBO3AUKU BUsABJIEH] Tpu npobiemu. [To-miepiie, HepiBHOMIpHUIA BMICT BOJIOTH Y IBO3IMIN MicJst Tiportecy cymiku. JIpyra
npobieMa moJisiraga y ToMY, [0 TBO3/MKa OyJia 3aHAJITO CYXOI0 MICJIsi CYHIKU, | BMICT €BreHOMy 3MEHIITUBCS. TPeThoro MpobIeMoo € Te, 110
BUKOPHCTOBYBaHa JI0CI 114 SIK 1 paminie BuTpavaec Garato masusa. B mamiit po6oti 6ysi0 BUSBIEHO MapaMeTpu, Ha sIKi CJIiJl OPiEHTYBaTHCS
[IPU TIPOEKTYBAHHI HOBOI Meyi: KiJIbKiCTb II0HIB y 1edi, TOBIMHA 3yOUrKiB, BiICTaHb MikK MiIOHAMK Yy TIedi Ta MapoByii 3a30p Ha ITi/I0Hi.
Kpim TOro, MokHa BU3HAYMTH BiNOBIAHMNA MaTepian HOKpUTTs medi (hanepa, oruHKOBaHUIT et Ta nositpst). Y meroi TPI3 Oyiio 3uaii-
JIEHO KiJIbKa pillleHb IS TIPOEKTYBaHHSA HOBOI mevi. Y icHyIouill cymm/abHiil medi 6yo BHECEHO BiciM 3MiH, BKIIOYAIOYN KiJTbKICTD IAI0HIB
y Ieui, TapoBuil 3a30p Ha KOSKHOMY III/IIOH], PO3MIP CITKH, 110 BUKOPUCTOBYETLCS JIJIs1 OCHOBU II/IZIOHY, MaTepiaJ /ISl CYIIUIbHO] 11edi, TOBIIN-
Hy 3yOUMKIB Ha AN, TEMIIEPATYPY, 0 BHKOPHUCTOBYETHCS B TIPOI[ECT CYIIKH, YCTAHOBKY TEPMOCTATA ST KOHTPOJIIO TEMITEPATYPHU Y TIedi,
Bi/IIJICHHST KaMepH 3TOPSTHHS BiJl TIPOCTOPY MiIOHY (HElpsIMUil HATPiB) Ta BiZIMOBA BiJi BAKOPUCTAHHST BEHTHIIITOPA.

KmouoBi ciioBa: rBo3/mKa, edipna oiist, Bmict esrenosy, MCII, cynika B nieui, metox TPI3.

DOI: 10.15587/1729-4061.2022.255389
TEXHOJIOTISI IPOTPAMYBAHHS KOHTYPHOTO ®PE3EPYBAHHS HA BEPCTATI 3 UHCJIOBUM ITPOTPAMHIM
KEPYBAHHSIM (c. 55-61)

I0. B. Ilerpakos, B. M. Kopenskos, A. B. Murosuy

IIpesicTaBieHo HOBY TEXHOJIOTIIO TPOEKTYBAHHSI KEPYIOUNX MTPOTPAM JIJIsi KOHTYPHOTOo (hpe3epyBaHHs Ha BEPCTATAX 3 YUCJIOBUM IIPOrPaM-
num kepyBannsm (YITK). Texmosorist 3abesmeuye ctabiizaliiio mpoiecy pisatis 1o BCbOMY KOHTYPY Ha ONTHMAJIbHOMY PiBHI 3a paXyHOK
YIIPaBJIiHH I0AYelo, 110 sa6e31leqye IT[BUIIEHHST TIPOLYKTHBHOCTI TP BUKOHAHHI BUMOT 1110710 0OMeskenb. [Iprnuomy edekTrBHicTh 3acTO-
CYBaHHS TEXHOJIOTIT MiBUILYETHCS 31 301/IBIIEHHSIM CKJIQJHOCTI KOHTYPY 3a 3MIHOIO KPUBU3HHU TT0BEPXHi. Po3pobiieHo MaTeMaTHIHy MOJIENb
B3aeMO/Iii (hpe3u i3 3aroTOBKOIO B 30HI pizatisg npu 06poOIli KOHTYPIB i3 3MIHHOIO KPUBHM3HOIO, sIKa J03BOJISAE BU3HAUYUTH TOJOBHY Xapak-
TEPUCTHKY TIPOIeCY Pi3aHHS — MIBUAKICTH 3pi3yBaHHS NMPUITYCKY. TeXHOJIOTIS epeabayac BUKOPUCTaHHST Kepyiodoi nporpamMu B G-Kozax,
criipoektoBanoi B Oy/b-sakiii CAM-cucremi. Ha nepiroMy etari i3 mporpamu BUTATYETHCS TPAEKTOPist (hOPMOYTBOPEHHS Y BUTJISA/L IBOBUMIP-
Horo 1udposoro Macusy. Ha pyromy erari BUKOHY€ETbCSI MOJICJIIOBAHHS B3A€EMO/Iii iIHCTPYMEHTY Ta 3arOTOBKH B 30H1 Pi3aHH: 3 BUSHAYCHHSIM
TOJIOBHOI XapaKTEePUCTUKM IIPOIIECY Pi3aHHS — aHajora IIBUKOCTI 3pi3yBaHHS NPHUITYCKY. A Ha 3aBepIIAaTbHOMY eTali pe3yJbTaTH MoJjie-
JIIOBAHHSI BUKOPUCTOBYIOTBCS JIUIs1 IPOEKTYBAHHS HOBOI Kepylo4ol nporpamu, takoxk y G-kojax, i3 3almcaHuM HOBUM 3aKOHOM YIIPaBJIiHHS
TozIaveo, 1o 3abesmedye cTabiTizaliio mpolecy pisaHHs Mo BCbOMY HUIXY (dpesepyBants. CTBOpeHO mporpamie 3abe3medeHHst I HOBOI
TEXHOJIOT], sIKe aBTOMATUYHO IePeTBOPIOE 3ajIaHy Kepylouy mporpamy B G-Kozax y ABOMipHMIT npoBuil MacuB, BUKOHYE MOJICJIIOBAHHS



mpoiiecy (pesepyBaHHs Ta 3a HOTO pe3yJbraTaMu IPOEKTYE HOBY Kepyiouy nporpamy B G-koiax. Pesysbraté ekcrepuMeHTalbHOrO J10-
cJtijpkeHHsT (hpe3epyBaHHS 3a/JAHOTO KOHTYPY 3a JIOIIOMOTOI0 CTBOPEHOI IIPOTPAaMU MOJIEJIIOBAHHS MOKA3a/IH Ii/[BUIIECHHS TIPOLYKTHBHOCTI
B 1,7 pasu B MOPIiBHSIHHI 3 BUXIiTHOIO YIIPABJISIOUOIO TPOTPAMOI0, IO clipoekToBana B 3Buvaiiniit CAM-cuctemi.

Kmouosi cioBa: xonTypHe pesepysanns, sepcrar 3 UITK, CAM-cucrema, kepytoua rporpama, G-kozu.
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PO3POBKA MOZEJII ITPOLECY ®OPMOYTBOPEHHA KOHIYHUX KAJIBPYBAJIbHUX AIJIAHOK KPYTIB
TP IBOCTOPOHHbOMY HIJII®YBAHHI KPYIJIMX TOPIIIB (c. 62-70)

B. B. Kaibuenko, B. I. Kaabuenko, A. B. Koaoroiiga, O. M. Kaabuenxko, /1. B. Kaibuenko

TIpoBeieHO MPOCTOPOBE MOJIEMIOBAHHS TIPOIECY TPaBKH NLIYBATbHUX KPYTiB 3 KOHIYHOI KaniGPyBAIbHOIO IJISTHKOI Ui 3a6e3-
TI€YEHHST [BOCTOPOHHBOTO TOPIIEBOTO NLTIYBAHHS IWITIHAPUYHNUX JeTajell. B mMpOMICIOBOCTI PO3NOBCIO/UKEHI JIeTasl 3 IIITIHAPUIHUMA
TOPIEBUMU MMOBEPXHSIMU, HATPUKIA/, POJUKH IiIMUITHIKIB, XPECTOBUHY, TIOPITHEB] Masbili Ta inmm. /lo ToYHOCTI i SIKOCTi TOPIIEBUX ITO-
BEPXOHb CTABJIATH BUCOKI BuMory. Haii6iibIn NpoyKTUBHOIO € OHOYACHA 1X 06poOKa Ha IBOCTOPOHHBOMY TOPIENLIi(hYBATbHOMY BEPCTATI.
Jlist migBuIeHHs AKoCTi, muidyBaHHs 3AiHCHIOIOTH OpieHTOBaHUMY KpyramMu. KyT MOBOPOTY Kpyra y BepTHKAJbHIN TIONMHI 0OHPaioTh
3 YMOBHU PIBHOMIPHOTO PO3IIOJILIY TIPUITYCKY B30BK Po6OUOI TIOBEPXHI, 11€ A03BOJIAE 3MEHIIUTH TEMIIEPATyPy B 30HI Pi3aHHs i MOKpaIUTH
yMoBH 06po6KH. J[Jist HiABUIEHHS TOYHOCTI Ha MUTi(yBaTIbHUX KPYraX BUKOHYIOTh KOHIUHY KamiOpyBajbHy ALISHKY, IPSAMOJIHIHA TBIpHA
SIKOT JIEKUTD Y TUIOTIUH, 110 TIPOXOJIUTD Yepe3 Bich 06epTaHHst Kpyra Ta MepIreHInKy/IsIpHa TOPIIo AeTasi. MiHiManibHO I0omycTiMa TOBKIHA
KasiOpyBaJIbHOI JIJISTHKY 3aJI€KUTh BiZl lamMeTpy 00poOIIOBaHNX JeTasteit, i 103Bosisie Gibil e(heKTUBHO BUKOPHCTOBYBATH POGOUY MOBEPXHIO.
[IpaBky ABOX KpPyriB 3AiHCHIOIOTH OHOYACHO, CUMETPUYHO BCTAHOBJEHUMHU B Gapabani mogadi BUpoOiB, ajMasHUMHU oJiBigmMu. Kyrosa
MIBUJIKICTh IPY [PABII YOPHOBOI [IJISIHKU KPYyTa € TMOCTIiHOMW, 110 3a6e31euye PidHy il PO3BUHEHICTD, i MOCTYIIOBO 3MEHIITYEThCSI IPH TIPABIIL
KaJTiGpyBaJIbHOT IJISTHKH JIJIs1 3a0e3Teder s 1i TTOCTifHOT MOPCTKOCTI. 3arajoM Tie MABUIIYE pecype MITihyBaJIbHIX KPYTiB Ta SKiCTh 00poOKH.
Kpyram HagaeTbest ocboBe mepeMillenns, s 3a0e3nedeHts MpsMoiHiiiHOCTI KOHYCHOI KaniOpyBaabHOi Ainsguku. Pospobiaenuii criocié
MPaBKU MOKE BUKOPUCTOBYBATHCh HA BEPCTATAX, OCHAIEHUX CUCTEMOIO YMCJIOBOTO MPOTPAMHOIO KepyBaHHs Ta 0e3 Hel. A TaKOK MOKe 3a-
CTOCOBYBATHCH TIPH 06POOTIi feTasell 3 HEKPYTIMMHE TOPISIMHL.

K040Bi c10Ba: 1B0OCTOPOHHE NLTI(hyBaHHsI, CXPEIIEH] 0Ci, IPaBKa Kpyra, KOHIYHA KaJiOpyBajibHa [iIAHKA, AJIMA3HUIA OJIiBEIlb.
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®OPMYBAHHS TEOMETPUYHOI TOYHOCTI TA IIOPCTKOCTI OTBOPIB CBEPIJITHHAM B ABIAIIITHUX
KOHCTPYKIIISX 13 TIOJIMEPHUX KOMITO3UIITHUX MATEPIAJIIB (c. 71-80)

K. B. Maiiopoga, 0. A. BopoGiios, O. B. Aunpees, B. B. Jlynkin, B. T. Cikyibcbkuii

TIpenmerom MoCTiKEHHST € TIOKa3HUKU SIKOCTi, TeOMETPUYHOI TOYHOCTI Ta MIOPCTKOCTI OTBOPIB B aBiariiinux xoHcTpykirisax (AK) i3
nosiMepHnx Komnoauiiitnnx marepianis (ITKM), orpumanux cBepmrinmaam. [locaikenHsa TOKa3HUKIB SKOCTI, TEOMETPUYHOI TOYHOCTI Ta
mopcetkocTi oTBopiB [IKM BuKoOHAHO 3 BUKOPUCTAHHIM KiHEMATHYHIX CXEM CBEPJIIHHS OTBOPIB Ta cTBopeHHs ctpyskku [IKM. CtBopeno ki-
HEMaTH4YHY cxeMy cuJl pianns, Airounx B [IKM mpu cBeputinti 3 posnoziziom 30H Bij 0° 10 360°. PeasizoBano ekcriepiMeHTaIbHI IOCITI/IKEeH-
HSI 3 BCTAHOBJIEHHS XapaKTepHUX 30H ycagaku npu ceepaminni [TKM ra ix smavennsa. BukopncroByBannMI MeTolaM1 € aHalli3 TIOKa3HUKIB
skocti orBopiB IIKM, MeToz ekcriepTHux orinok. OTpuMaHo Taki pesyJbratu. 3Ti/[HO aHAJI3y Ta CHHTE3Y, BUSBJICHO, 1110 IIPU HEIPABUJIBbHO
00OpaHuX TEOMETPUYHKX MapaMeTpax cBepzes i poboTi 31 3HOCOM CBepIa 1Mo 3a/iHiil MOBEPXHI MOKYTH 3 IBUTHUCS PO3LIAPYBAHHS, TPIIIUHI
a6o sizkomu [TKM. ITokaszamo, mo BUPIMIYIOUMM (HaKTOPOM € KOMILIEKCHE OLIHIOBAHHS, 10 BU3HAYAETLCS HE TIIbKHU SKICTIO, TOUYHICTIO
i mopkicTio, a # cTaHOM OTBOPIB Ha BXOMI i BUXO/I CBep/via. Byso po3pobseHo Ta BUSBJIEHI OCOOMMBOCTI Ta XapaKTEPHI 30HM KOHTAKTY TIPU
ceepurinni [IKM. Beranosiieno, 1o y Meskax 300 pobotu eepia Big 0° 10 90° i iz 180° 10 270° 3MEHITYIOTHCSA CHITH Pi3aHHsI i MOKPAILYIOTh-
Cs1 IOKA3HUKN SIKOCTi MOBEPXHI, MOPCTKOCTI Ta reomeTpudHoi TouHocTi orBopy ITKM. B 30Hax Bizt 90° 10 180° i Bix 270° no 360° — HaBmakn
TnependavaeThest HEBICOKA SIKICTD TIOBEPXII, 1110 00POOIIIOETHCS. 3aTPOIIOHOBAHO PO3PAXYHOK TTOTPIOHIX 3yCHIb Pi3aiHs Ta PO3PAXYHOK BH-
COTH MOPCTKOCTI cBeptians orBopis [IKM 3 ypaxyBaHHsM 3MHUHAHHA CTPYKKH I/ i€10 po6OTH KarHa. Pe3y/ibrati eKCrepuMeHTanbHuX
JIOCTI/PKEeHD 3 BCTAHOBJICHHS XapaKTePHUX 30H ycaaku npu cBepatinai IIKM miaTBepamim afeKkBaTHICTD pe3ysIbTaTiB TeOPETHIHUX JIOCITi-
JUKEeHb 32 KiHeMaTHYHUME cxeMaMu poboTr cBepiia B TTIKM.

KomoyoBi cioBa: aBiaiiiiHa KOHCTPYKILis, T0JIiIMEPHI KOMITO3UIIITHI MaTepiajin, CBep/UIiHHS, MIOPCTKICTh OTBOPY, FeOMETPUYHA TOUHICTh,
ycajika OTBOPY.
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IOCUJIEHHSI TA BIZITHOBJIEHHS OIKO/KEHUX 3AMI30BETOHHUX KOHCTPYKIIIIT KOMIIO3UTHUMU
IJIACTUKAMU (c. 81-86)

Zhanna Mukhanbetzhanova, Aliy Bespayev

DopMyJTIOIOTHCST HANPSIME PO3BUTKY METO/IB BIZIHOBJIEHHS €KCIUIyaTalliiHol IPUAATHOCTI 3a/1i300€TOHHUX KOHCTPYKINH. TTomuiku
MIPOEKTYBAJIBHUKIB Ta HEJOTPUMAHHS TEXHOJIOTI] 6ETOHYBAHHSI MOHOJIITHIX 3aJ1i300€TOHHIX KOHCTPYKIIH TIPUSBOJATD 0 YTBOPEHHS B 3a-
J300€TOHHNX GaKax Ta IIMTAX MePEKPUTTS TPIIMH Ta IPOTMHIB HETPUITYCTUMOI BEJTMYNHN, 8 TAKOK /10 HEIOCTATHBOI MIITHOCTI €JTEMEHTIB.
Jlist TakuxX KOHCTPYKIH moTpibHe He Tibku 301abIICHHsT HECYdol 3/aTHOCTI, aje i BiHOBJIEHHS eKCITyaTalliiiHol IPUAATHOCTI MOIIKO-
JUKEHUX KOHCTPYKIii. /[Jisi BiAHOBJIEHHS 3THHAIBHUX 3aMi300€TOHHUX KOHCTPYKINH MPOMOHYETHCS MOBEPXHEBE TMOCHJIEHHS MOTEPEIHBO
Hanpy:keHnMI (Gi6poapPMOBAHIMII TIITACTHKAMH, IO 3a0e3MeUyEThCST CTBOPEHHSIM Y MOMIKOKEHNX eJeMEeHTaxX OyIiBeTbHOTO TiAioMy.
®Di6poapMoBaHi MIACTUKKM BOJOAIIOTH BUCOKUM MOyJieM jedopMaliiil, MpysKHUM XapaKTepoM Jiarpamu, MiBUIICHOI0 MOPO30CTIHKICTIO,
1100pe TIepeHocsITh BTOMHI BIVIMBH, CTIHKI 10 Al XiMiuno akTuBHUX peyosun. Ha Bigminy Bif TpaanuiiiHnxX METOAIB IIOCHICHHS, TOBEPXHEBI
METOJIM TOCUJICHHSI Bi/IPI3HSIOTHCS BUCOKOIO e(heKTUBHICTIO MOCUJIEHHS, KOPO3ilfHOIO CTilKiCTIO, HU3BKOIO TPYIOMICTKICTIO, KOPOTKUMU



TepMiHaM¥ BUKOHAHHS POOIT Ta MiABUIEHHS MIITHOCTI, EKOHOMIYHOIO ZOI[/IBHICTIO. B pesybrari 1oc/Ii/sKeHb BCTAaHOBJIEHO, 110 3aCTOCYBaH-
Hst (iOGpoapMOBaHUX MIACTUKIB HE TLIBKU 301IbIIYE HECYUy 3MaTHICTD 3aMi300eTOHHIUX KOHCTPYKILiii, ajie i CIpusie 3MEHIICHHIO UPUHI
TPimmH, mo yTBopuincs. TuM caMuM MOKHA YHUKHYTH 301TbINEHHS Mepepidy KOHCTPYKINN Ta CKOPOYYETHCS TEPMiH BUKOHAHHS POOIT,
SIKi MOTJIU O TIPUSBECTH /10 I0JIATKOBUX BUTPAT.

KiiouoBi cioBa: BiiHOBIICHHS 313006 TOHHUX KOHCTPYKILiA, (hiGpoapMoBaHi MIaCTHKH, MOMEPEAHs HAPYyTa, OAHOIPOTOHOBA 3aJ1i30-
6eTonHa Gaka.
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OTPUMAHHSA ®OPMYJIH, IO OMUCYE B3AEMO/IIi APIBHOANCIEPCHIUX YACTUHOK 3 IOTOKOM TA3Y,
110 PO3MUPIOETDHCA, B IICEBJIO3PI/IZKEHOMY HIAPI (c. 87-97)

Yessenbay Alpeissov, Ruslan Iskakov, Sultanbek Issenov, Aru Ukenova

Po3riistHy TO B3a€MOIT0 IPIGHOICIIEPCHIX YACTIHOK 3 TIOTOKOM T'a3y, [0 PO3IIMUPIOETHCST, B YMOBaX IceBa03pikentst. O6'€KTOM 10CTi-
JUKEHHST CITY KN IPIOHOIMCIIEPCHT MaTePiasii, iX TTOOJAMHOKI YaCTHHKM, TIOTIK Ta3y B IICEBO3PI/LKeHOMY mapi. Y J0C/Ii/KeHH] BUKOpUCTaHi
3aKOHM AMHAMIKI Ta T1POANHAMIKI, KIACHYHI 3aKOHN MEXaHIKM, & TAKOK MATEMATHYHI METO/IN aHAI TIIHOTO BUPIIIEHHS PiBHSHb. POOGHTHCS
aKIIEHT Ha TOMY, 1[0 IPU PYCi YACTUHKK BrOpy B CTPYMEHI ra3y Ha Hei Ail0Th TPU CHJIN: cuia onopy Fe, cuma tsokinusa P ta cuna Apximena A.
B pesyubrari ommcano pyx ApiGHOANCIIEPCHOI YACTHHKHU B Ta30BOMY ITOTOII, IO PO3IIMPIOETHCS, 3 YPAXyBAHHSIM 3aKOHY AnHamikm. ITix gac
NOCTIPKENHST OTPUMAHO aHATITUYHE PiBHSHHS JJIS BUSHAYEHHST IBUAKOCTI YACTKU ITijl yac ii migiioMy Ta majinmi B ctpymeni ragy. Ilix gac
JIOCT/PKEHHST OTPUMAHO aHATITUYHE PIBHAHHS 3HAXO/KEHHS BUCOTHU IIIHIOMY YaCTKHU 3aJIe)KHO Bijl BUTPATH ra3y NP 3aJaHUX FeoMeTpuy-
HEIX TTapaMeTpax ra3oBoro motoky. Orpumari GopMynn MOXKyTh OYTH BUKOPHCTAHI T/l YacC TOCIIKEHHST TIPOIECY KOHBEKTHBHOTO CYIIiHHS
APIGHOAMCTIEPCHUX MATEPIiajiB MPH PI3HUX KOHCTPYKTHUBHUX MapameTpax cymapku. Hacrpas/i, 3a3Budail, 3yCcTpiuaoThest pisHi eMIiripuysi
opmyJin, 1o ONUCYIOTh TOAIOHI B3AEMO/IIT YACTUHOK TIPY KOHKPETHUX TTapaMeTpax, 1o YTPYAHIOTD IX y3araabHeHHs. Y 11iii podoTi 1oBe-
JICHO KOPEKTHICTH JOMYIIEHUX YMOB, SKi HeOOXiAHI I aHaMiTUYHOTO pilieHHs JudepeHIiaabHOro PiBHAHHS PyXy YacTUHOK. B pesyJbrari
oTpuMaHi GOpPMYJIH, 0 03BOJISIOTh BUBHAUNTH IIBU/KOCT] YACTHHKY CTPYMEHs Ta3y Ta BUCOTH HOTO Mi/IIHOMY 3aJI€KHO Bi/l BATPATH Ta30BOTO
notoky. Ha mizcrasi mux ¢hopmysr noGymoBani rpadiuni 3a1eKHOCTI IMBUAKOCTI Tasy B cTpyMeHi Bia Bucotn Vr=f(Z), a TakoxK 3aJeKHOCTI
BUCOTH MIAHOMY YACTUHKH /1, BIJL BUTPATH HOBITPs B CTPyMeHi L ipu pi3HUX KyTax po3mupeHHs crpymens o= 15° o.=20°; a.=30°. BusissieHo,
110 TTPH Mi/IBUIIIEHH] BICOTH Z B CTPYMEHI, 1[0 PO3MINPIOETHCS, 3HUIKYETHCS MMBUAKICTD Ta3y B CTpyMeHi Vr, TIpH MiZBUIIEHHI BUTPATH MOBITPS
B cTpyMeHi L 30iIbIIy€eThes BUCOTA THAROMY YaCTHHKHU /. [1i (hopMysIM € 0CHOBOIO MPU MOAANBIIOMY PO3IJISAL PyXy YaCTHHOK Y HCEBJO-
3pIPKEHOMY IIapi B TIPOIeci KOHBEKTHBHOTO CYMIHHS APIGHOICIIEPCHNX MaTepiaiB 1yt iHTeHcndikarii mporecy CyuiHHsL.

Kio4oBi ciroBa: 1ceBo3piUkeHmil ap, KOHBEKTHBHE CYIIHHS, TIOTOKK ra3y, APiOHOANCIEPCHI YaCTHHKH, CYIIapKa, CTPYMiHb ra3y,
TEIJIO- Ta MACOOOMIH.



