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USING SOLIDWORKS SIMULATION TOOL FOR AUTOMATED DESIGN OF DRYING CHAMBERS
AND STUDY OF THEIR OPERATION PARAMETERS

The paper proposes a modern approach to the automated design of three-dimensional models of wood drying chambers and the
study of their operation parameters using the SolidWorks Simulation tool, which makes it possible to create various information mo-
dels using computer tools. Therefore, in this paper, a three-dimensional model of a wood drying chamber was developed and presen-
ted, which includes its main components: walls, ceilings, door, stacks of lumber to be dried, a fresh air supply system, a system for its
circulation through fans and heating through heaters. For the automated design of three-dimensional models of all these components,
the corresponding algorithms were also developed and programmatically implemented using a specialized SolidWorks application
programming interface. At the same time, the developed software application takes into account the parameters entered by the user,
including the size, quantity, and type of lumber to be dried. In addition, several thermal calculations were performed across the stack,
including with different air velocities. This allows us to analyze the effect of this speed on the distribution of heat transfer across the
stack. In general, the obtained results are automatically displayed in one of the windows of the software application. This approach
makes it possible to obtain results in the background of SolidWorks with minimal user intervention. Despite the fact that such studies
are carried out in SolidWorks Simulation, the graphical results, including the temperature distribution across the stack, are fully auto-
mated without user intervention. The software application also makes it possible to automatically change the geometry of a three-di-
mensional model of a wood drying chamber or stacks within specified limits. In turn, the use of the developed software application in
combination with SolidWorks Simulation can effectively speed up the process of creating three-dimensional models of wood drying
chambers and studying their operation parameters. In general, this work reflects the trend towards digital transformation in industry,
opening up new opportunities for woodworking enterprises and contributing to their market competitiveness and production effici-
ency.
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development of this field and improved the existing met-
hods of computer-aided design of 3D models of drying
chambers and optimization of their design. Most of them
use advanced technologies for efficient use of resources and
improvement of technological processes, which is of great
importance for modern industry and production.

The relevance of the study consists in the fact that the
process of creating information models using computer to-
ols is becoming increasingly important in all areas of practi-
ce, and the woodworking industry is no exception. The use
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is important in terms of analyzing the wood drying process. an indispensable tool for designing and analyzing ther-

It also involves studying the effect of different air velocities mophysical and aerodynamic processes in wood drying
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Introduction / Bctyn

In this work, a 3D model of a drying chamber is being
developed and its operation parameters are being studied
using SolidWorks Simulation. To control the input parame-
ters of the drying chamber, it is necessary to develop
appropriate software. At the same time, the software should
display the simulation results in the background using the
SolidWorks API. In addition, the main types of analysis are
being performed, including thermal analysis. It involves de-
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awareness and restraining impact on the natural environ-
ment. Therefore, research in this area is necessary for the
further development and optimization of the woodworking
industry and can be of great importance for improving its
competitiveness in the future.

Object of research — designing of a wood drying chamber.

Subject of research — methods and tools for creating a
3D model of a wood drying chamber and analyzing it using
SolidWorks environment.

The purpose of the work — to develop and analyze a 3D
model of a wood drying chamber using SolidWorks Simu-
lation with automatic output of results using the Solid-
Works APIL.

To achieve this purpose, the following main research
objectives are identified:

1. Create a 3D model of a batch wood drying chamber.

2. Simulate the heat flows that occur in the wood drying cha-
mber and compare the results with different velocities of air.

3. Develop a specialized software application for changing the
main parameters of the 3D model of wood drying chamber,
entering the input data of the simulation and automatically
displaying the obtained results.

Analysis of recent research and publications. The
analysis of literature sources [3, 9, 10] and the practice of
designing wood drying chambers indicates that their study
as design objects and their computer modeling requires
further significant improvement. The existing mathematical
models of heat and mass transfer fields in drying chambers
are based on the equations of material and heat balances
[12], which determine the variable flows of mass and heat

of the coolant. Based on this approach, computer modeling
of drying chambers is carried out mainly in terms of control
systems [5, 14]. It should be mentioned that computer mo-
dels for engineering analysis of heat and mass transfer in
drying chambers are quite rare.

In the last few years, due to the intensive development
of computer hardware and software, the possibilities of nu-
merical analysis have been significantly expanded due to
Computer Aided Engineering (CAE) technologies, i.e., en-
gineering analysis technologies. Within CAE, there is such
a class of programs as Computational Fluid Dynamics
(CFD), which are designed for computer analysis of physi-
cal fields [4, 17]. This class includes such programs as So-
lidWorks, Fluent, Flowvision, etc. CFD programs have pro-
ven themselves to be well used for scientific research of he-
at and mass transfer fields in various industries.

Research results and their discussion /
Pe3yjibTaTH AOC/Ii’)KEHHA Ta iX 06rOBOpPEeHHs

Creating a 3D geometric model of a wood drying
chamber. To create this 3D model, was used the Solid-
Works 2019 computer-aided design environment [2]. This
environment and its tools are well adapted to the constructi-
on of complex surfaces and assemblies. To build a 3D mo-
del of a wood drying chamber, first, it is necessary to select
its type. In this case, it will be a drying chamber of batch
action. At the same time, one of the most important ele-
ments of this, as well as any other drying chamber, are he-
aters (Figure 1,a) and fans (Figure 1,b).

b)

Fig. 1. View of heaters (a) and fans (b) used in the assembly of chamber / Burssin kanopudepis (a) Ta Bentussitopis (D), 1110 BUKOPHCTOBY-

10Th y 30ipiii Kamepu

a)
Fig. 2. View of stacks with 80 pieces of lumber / beams (a) and the system of fresh air supply to the wood drying chamber / Burisin mrade-
JB 13 IIomMarepianamu / 6pycamu KutbKicTio 80 IITYK Ta CHCTEMH I10/[a4i CBIKOTO ITOBITPS JI0 CYIIMIBHOI KaMepH
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a)

b)

Fig. 3. View of the designed 3D mode of the wood drying chamber / BI/IF}:[ crpoekToBaHoi 3D Moeni kamepu CyIIiHHS JSPEBUHU: &) top
view of the drying chamber / Buriisiz 38epxy cyiumibHoi kamepu; b) designed 3D model of the drying chamber / cipoekroBana 3D mo-

Jelti CyIMIbHOT KamepH

In general, the user must specify the number of fans and
heaters. By default, there are three units each. In addition,
the chamber has metal partitions that imitate a false ceiling
and are necessary for mounting fans and heaters. Another,
perhaps the most important element is the stack of lumber,
which is located on an under-stack truck (Figure 2,a). Anot-
her important element of the wood frying chamber is the
fresh air supply system. In general, such a system can be
represented by supply and exhaust ducts or specialized air
supply systems. The latter consist of motors, ventilation
ducts, and adjustable ventilation plugs (Figure 2,b). This
type was chosen when designing this 3D model of the
drying chamber.

It is worth mentioning that the designed 3D model of
the drying chamber (Figure 3) is quite simplified both from
the design point of view and in terms of size and scale. This
was done to save time and resources that would have been
significantly consumed in the case of designing detailed 3D
models of drying chambers in real scale. The proposed
approach significantly speeds up the process of computer
simulation, which is especially important when a large
number of computational experiments are performed.

Modeling of heat flows with different air velocity. This
modeling can be performed using thermal analysis in Solid-
Works Simulation. In this case, in addition to generating a
mesh, the following modeling parameters must be set to
conduct the study. First, it is necessary to set the distributed
thermal resistance between the various elements of the

drying chamber, in particular between the heaters and the
stack. This can be done using the "Contact Set" component.
Next, the heat source, which is the heaters, must be set.
This can be done with the "Heat Power" component. It is al-
so possible to set convection parameters to transfer some of
the heat to the external environment.

To compare the heat flows in the wood drying chamber,
it was decided to conduct two thermal experiments. The
first was conducted with an air velocity of 2 m/s (Figure 4).
As expected, this air velocity is quite sufficient for an even
distribution of heat fluxes in the stack. At the same time, it
was possible to achieve a slight temperature difference bet-
ween the edges of the stack, which was approximately
3 degrees.

The distribution of heat flux was also investigated when
the air velocity was increased, for example, to 3 m/s. In this
case (Figure 5), the heat begins to spread faster along the
stack, thereby speeding up its heating. At the same time, the
temperature difference between the edges of the stack has
not changed significantly and is still about 3 degrees.

Equally important from the point of view of analyzing
the results is determining the temperature distribution in
different places of the stack. To perform this task, we can
use the "Prob" tool. The next step is to select points to de-
termine their temperature values (Figure 6). In this case, the
screen displays basic information containing data on the co-
ordinates of the point location, its number on the finite ele-
ment mesh, and the numerical temperature value in Celsius.
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Fig. 4. Heat flow distribution across the stack with an air velocity of 2 m/s / [TommpeHHs TEmIOBOro MOTOKY BIOMEPEK ITA0EIIO 31 MIBUIKIC-

TIO TIOBITPsI 2 M/C
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Fig. 5. Heat flow distribution across the stack with an air velocity of 3 m/s / [TommpeHHs TeII0BOro HOTOKY BIIOIEPEK MITA0EeIIO 31 IBUAKIC-

TIO MOBITPs 3 M/C
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Fig. 6. Determining the temperature distribution in different places of the stack using the "Prob" tool / Buznauensst po3mnoaity TemMneparypu

B PI3HUX MiCIIX IITa0EIIo 3a A0MOMOTor0 iHCTypMeHTY "Prob"

It is also possible to determine the temperature change
along the entire stack. In this case, the temperature distribu-
tion of the stack was determined at its top and in the
middle. The results show that at the top of the stack (Figure
7,a), the temperature has a strong difference in the places
closest to the heaters. At the same time, in the case of the
inside of the stack (Figure 7,b), this distribution is smoother
and more uniform.

The obtained results clearly demonstrate the efficiency
of the developed 3D model of the wood drying chamber
and the possibility of further research on the physical pro-
cesses occurring in it.

Developing specialized software using SolidWorks
API. Recently, issues related to the development of speci-
alized software applications have become increasingly im-
portant. Such applications provide solutions to applied sci-
entific and engineering problems by integrating various
software modules into a single information system. Integra-
tion of different applications is a task of particular comple-
xity compared to traditional data integration. However,

application-level integration has many more undeniable ad-
vantages. These include ensuring an end-to-end cycle of in-
formation interaction between applications; automated exe-
cution of service applications on command from the basic
components of the information system; high performance
due to the absence of the need for intermediate data for-
mats; minimization of disk operations, etc. Therefore, one
of the main requirements for the components of a modern
information system for CAD, PDM or ERP is the ability to
programmatically control the set of functional tools imple-
mented in these components. In other words, the presence
of an application programming interface, such as the Solid-
Works APL, in a particular application.

In practice, it turns out that while the capabilities of a
conventional user interface are more than enough for desig-
ning products in a CAD system, to solve the problems of
integrating applications at the level of a single information
system, it is necessary to link different software products.
Thus, the most important area of application of the Solid-
Works API is the development of application modules that
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add additional functionality to the basic capabilities of So-
lidWorks in any special subject area, in this case, it will be
automatic launch of experiments and display of results.
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Fig. 7. Determining the temperature distribution across the stack on
its top (@) and inside (b) / BusHaueHHs po30/ijTy TeMIeparypu
BIIOTIEPEK 1ITa0eITio Ha foro moBepxHi (a) ta Bcepeaui (D)

In general, the software application was developed in
the C# programming language and provides for the follo-
wing tasks: change the geometric dimensions of the 3D mo-
del of the chamber (Figure 8), which allows to place a lar-
ger number of stacks; change of geometric and physical
characteristics of the lumber (Figure 9) due to changes in its
species, length, thickness and width; change in stack para-
meters due to changes in the size of the lumber, its quantity,
and the height of the gaskets and pallet; entering input data
for modeling and outputting results (Figure 10).
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Fig. 8. Window for entering geometric parameters of a 3D model of
wood drying chamber / BikHO BBe/IeHHsI TeOMETPUYHUX Mapa-
metpiB 3D Mozeni CynminpHOI Kamepu

All of these actions are performed using the SolidWorks
API, and the 3D model of the wood drying chamber that

has already been designed. All changes were implemented
by recording macros and their subsequent processing in the
software. As for the modeling input data, the user can enter
them at his own discretion, but by default they will be as
follows: air velocity at 2 m/s, initial air temperature in the
chamber and air at 20 °C. The air in the chamber is heated
by heaters with a capacity of 2 kW.
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Fig. 10. The window for entering the parameters of the study and
analysis of the obtained results of temperature distribution ac-
ross the stack in graphic form / BikHo BBeieHHs mapameTpin
JIOCTII/DKEHHS Ta aHaJi3y OTPUMAHHX Pe3yJIbTaTiB PO3MOILLY
TeMIIepaTypy BIOIEpeK MTaberro y rpaditHOMY BUTIISIAL

By using the SolidWorks API, the input parameters of
the modeling can be quickly changed, which makes it pos-
sible to obtain a variety of results. These results may be
compared with each other, and the program provides the
ability to save them on computer in the *bmp format.

Discussion of research results. In particular, many aut-
hors use SolidWorks Simulation to investigate various cha-
racteristics of wood, in particular by conducting static and
thermal analyzes. For example, in [7] authors explore the
enhancement of wood properties, particularly focusing on
durability and mechanical characteristics, through the incor-
poration of wood composites with other materials using So-
lidWorks simulation technology. In turn, in [16] discusses
the use of SolidWorks Simulation to evaluate the properties
of birch plywood and compares the results with experimen-
tal bending and tensile tests based on LVS EN 789 stan-
dards. At the same time, the hydraulic features of the vortex
flows in the drying chamber of the original design were stu-
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died in [6]. The use of the automated design and calculation
system SolidWorks Simulation made it possible to analyze
the movement of vortex flows, velocity fields and pressure
drop of the drying agent, identifying opportunities for opti-
mizing the drying process and developing efficient designs
of vortex dryers.

Another interesting work is [13], which performs mat-
hematical modeling and analysis of physical flows in
drying chambers using COSMOSFloWorks design informa-
tion technology. The SolidWorks computer-aided design
system was used for solid modeling of the drying chamber
and creation of three-dimensional models of its compo-
nents. In addition, in [11], software was developed for the
automated design of a 3D model of a drying chamber using
the SolidWorks API. Several UML diagrams were created
to model and visualize various aspects of the software,
including classes, sequences, and usage. The software per-
formance was tested by simulating the drying process of ca-
pillary-porous materials using pine as an example [1].

In work [15] problems during the verification of an in-
tegrated 3D project are considered. The authors believe that
the integrated 3D configuration considered in this study
includes a silicon die on one side of an organic interposer
and a different die on the other side. The three parts are
from three different design environments, each has its own
database and description language not compatible with the
other two. The incompatibility triggered a search for a new
methodology for the physical verification of the 3D confi-
guration. Application scripts were developed and suc-
cessfully used to verify the physical connections within the
complex design of the interposer, which accommodates
1600 signals and 12,000 traces for connecting the signals
between the two chips. The layout of 56,000 vias for power
and signal was also verified to meet the requirements for
the manufacturing of the organic interposer.

All this work confirms the importance of such research.
Comparing the results, it becomes obvious that computer-
aided design and research of drying chambers has numero-
us advantages over traditional methods. This approach pro-
vides faster results at lower computational costs, as most
operations are performed in the background. Overall, this
study highlights the potential of automation and opens up
prospects for future innovations in this area, which could
ultimately lead to new and more efficient modeling met-
hods [12].

So, based on the results of the work performed, it is pos-
sible to formulate the following scientific novelty and prac-
tical significance of the research results.

Scientific novelty of the obtained research result — the
methodology of automated design and research of wood
drying chambers, which combines computer modeling and
engineering analysis, has been improved.

Practical significance of the research result— algo-
rithms have been developed and implemented in the
software that make it possible to carry out automated design
and research of a 3D model of a wood drying chamber in
the SolidWorks environment, completely in the background,
thereby significantly saving time and computer resources.

Conclusions / BUCHOBKH

A 3D model of a wood drying chamber was developed
and analyzed using the SolidWorks Simulation tool with
automatic output of the calculation results and their graphi-
cal representation. Based on the results of the study, the fol-
lowing main conclusions can be made:

1. A new approach to the creation and analysis of wood
drying chambers using SolidWorks Simulation is proposed.

2. A 3D model of a wood drying chamber was created, inclu-
ding the main components: a body, a fresh air supply
system, fans, heaters, and a stack of dried wood.

3. Software was developed to allow automating the processes
of designing and modeling 3D models of the drying chamber.

4. The heat flows occurring in the wood drying chamber were
investigated.

5. The influence of air velocity on the heat distribution across
the stack is analyzed.

6. It was found that the developed software can significantly
speed up the process of designing and modeling a wood
drying chamber.

References

1. Almashani, Y. M. A., Alamri, A. A., Al-Ghassani, M. M. F., &
Kulkarni, M. V. (2023). Stress analysis using solidworks simula-
tion. EPRA International Journal of Multidisciplinary Research
(IIMR), 9(9), 28-35. [In Ukrainian]. URL: https://eprajour-
nals.net/index.php/IJMR/article/view/2733

2. Bethune, J. D. (2019). Engineering Design and Graphics with So-
lidWorks 2019. Macromedia Press. [In Ukrainian]. URL:
https://surl.1i/qrkpf

3. Bond, B. H., & Espinoza, O. (2016). A decade of improved lum-
ber drying technology. Current Forestry Reports, 2, 106-118.
https://doi.org/10.1007/s40725-016-0034-z

4. Gorgilii, Y. F., & AYDIN, M. (2023). Computational Fluid
Dynamics and Thermal Analysis of an Unloaded Lumber-drying
Kiln. Kastamonu University Journal of Forestry Faculty, 23(1),
64-74. https://doi.org/10.17475/kastorman. 1269521

5. Kuzmin, K., Morozov, S., & Graneva, A. (2023). Simulation of
the control system for lumber drying. In: AIP Conference Proce-
edings, Vol. 2936, No 1. AIP  Publishing.
https://doi.org/10.1063/5.0181626

6. Marchevskyi, V. M., & Hrobovenko, Ya. V. (2018). Aerodyna-
mics of vortex flows of dry agent in dry camera. The Journal of
Zhytomyr State Technological University". Engineering. Series
"Technical Sciences", 1(81), 38-42. https:/doi.org/10.26642/tn-
2018-1(81)-38-42

7. Mazlan, M., Ahmad, K. A., Hashim, F. R., Razab, M. K. A. A,
Omar, M. N, Shaiful, A. I. M.,..., & Rizman, Z. 1. (2018). Expe-
rimental and numerical approach to study the effect of biocompo-
site material to enhance durability of wood based composite ma-
terial. International Journal of Engineering & Technology,
7(3.28), 157-162. [In Ukrainian]. URL: https://surl.li/qrslz

8. Nistal-Gonzalez, 1., Bettray, A., & Maulwurf, K. (2012). Thermal
calculation using a 3D-EM solver and thermal-electrical analogy.
2012 6th European Conference on Antennas and Propagation
(EUCAP), Prague, Czech Republic, pp- 1-4.
https://doi.org/10.1109/EuCAP.2012.6206535

9. Pacheco, L. P. H., Lomote, J. J. G., Delgado, J. C. M., &
Velasquez, R. M. A. (2022). Systematic review of the automation
of a stacking system for wood drying. In 2022 IEEE XXIX Inter-
national Conference on Electronics, Electrical Engineering and
Computing (INTERCON), 1-4.
https://doi.org/10.1 109/INTERCONS55795.2022.9870133

10. Sehlstedt-Persson, M., & Wamming, T. (2010). Wood drying
process: impact on Scots pine lumber durability. Journal of wood
science, 56, 25-32. https://doi.org/10.1007/s10086-009-1066-9

11. Sinkevych, O. V., & Sokolovskyy, Ya. 1. (2023). Automated de-
sign of the 3D model of the drying chamber. Scientific Bulletin of
UNFU, 33(5), 54-62. https:/doi.org/10.36930/40330507

12. Sokolovskyy, Y., Sinkevych, O., & Voliansky, R. (2019, Febru-
ary). Development the software for simulation of physical fields
in wood drying chambers by using cellular automata. In 2019
IEEE 15th International Conference on the Experience of Desig-
ning and Application of CAD Systems (CADSM), 1-4.
https://doi.org/10.1109/CADSM.2019.8779262

13. Sokolowskyy, Ya. L., Dendyuk, M. V., Varenycya, M. S., & Pru-
sak, Yu. V. (2010). Development of computer-aided system of

114  Haykoswit BicHuk HNTY Ykpainu, 2024, 1. 34, Ne 2

Scientific Bulletin of UNFU, 2024, Vol. 34, no 2



dryings chambers design by facilities of COSMOSFloWorks. Test in Europe Conference & Exhibition (DATE), Dresden,

Scientific Bulletin of UNFU, 20(10), 283-289. [In Ukrainian]. Germany, pp. 167-168. https://doi.1 109/DATE.2012.6176454

URL: https://nv.nltu.edu.ua/Archive/2010/20_10/283 Soko.pdf 16. Zalcmanis, A., Zudrags, K., & Japins, G. (2018). Birch plywood
14. Yan, G. C. K., De Silva, C. W., & Wang, X. G. (2001). Experi- sample tension and bending property investigation and validation

mental modelling and intelligent control of a wood-drying kiln. in solidworks environment. Research for rural development, 1,

International journal of adaptive control and signal processing, 103-110. https://doi.org/10.22616/rrd.24.2018.016

15(8), 787-814. https://doi.org/10.1002/acs.656 17. Zhao, J., & Cai, Y. (2017). A comprehensive mathematical mo-
15. Yip, T. G., Hung, C. Y., & Iyengar, V. (2012). Challenges in del of heat and moisture transfer for wood convective drying.

verifying an integrated 3D design. 2012 Design, Automation & Holzforschung, 71(5), 425-435. https:/doi.org/10.1515/hf-2016-0148

0. C. Mayyza, T. B. OasaHuuieH

Hayionanonui nicomexniunuii ynieepcumem Yxpainu, m. Jlvsie, Yxpaina

BUKOPUCTAHHA IHCTPYMEHTY SOLIDWORKS SIMULATION /11 ABTOMATH30BAHOTI'O
MPOEKTYBAHHA CYHIU/JIbHUX KAMEP TA JOCJ/II/IZKEHHA TIAPAMETPIB iX POBOTU

3anporoHOBaHO CYYacHHH MiJXiJ 10 aBTOMATH30BAHOTO MPOCKTYBAHHS TPHUBUMIPHHMX MOJENCH CYIIMJIBHHX Kamep Ta JO0CIi-
JUKSHHSI ITapaMeTpiB ix poboTH 3 BUKOpHcTaHHIM iHCTpyMeHTy SolidWorks Simulation, mo s1ae 3Mory cTBOpeHHs pi3HOMaHITHUX 1H-
(hopmaniitHuX Mojesel 3a TOMOMOro KOMI'FOTEPHUX 3ac00iB. Y poOOTi po3po0JIeHO Ta MPEACTABICHO TPUBUMIPHY MOJENb CY-
HIMIBHOT KaMepH, sIka MICTUTh OCHOBHI KOMIIOHEHTH: CTIHH, HEPEKPUTTs, ABepi, ITabei i3 muioMarepiaiaMu, 110 MiAAal0ThCs Cy-
IIIHHIO, CHCTEMY I10/Ia4i CBKOTO MOBITPSI, CUCTEMY HOT0 LUPKYJIALIT Yepe3 BEHTUILSITOPH Ta 00irpiBy uepe3 kanopudepu. s aBro-
MaTH30BAaHOTO MPOEKTYBAHHS TPUBUMIPHHUX MOJEJNel WX KOMIIOHEHTIB Oyl TakoX po3poOIieH] Ta mporpaMHO peati3oBaHi BiAmo-
BiJIHI aJITOPUTMH 3 BUKOPHCTAHHSM CIIeIiani3oBaHoro nporpamuoro inrepdeiicy SolidWorks API. Tlpu upomy, po3pobieHuil mpor-
paMHHI OZATOK BPAXOBYE BBEJCHI KOPUCTYBAaueM IapaMeTpH, 30KpeMa po3Mip, KUIBKICTh 1 THI MIJIOMATepiatiB, IO MiATAl0ThCS
BUCYIIyBaHHIO. OKpIM I[bOTO, B pOOOTI BUKOHAHO KiNbKa TEIUIOBHX PO3PaxyHKIB yromnepek mrabess, 30KkpeMa i3 3aJJaHHsIM pi3HOI
HIBUJIKOCT] PyXy MOBITPs. 3aBISKH [[bOMY OYyJIO IPOaHAI30BaHO BIUIMB Ili€] MIBUAKOCTI Ha PO3IOJIUI TEIIOBOIO IOTOKY BIIOIIEPEK
mrabenro. 3arajom nependadyeHo aBTOMAaTHYHE BiTOOPaKeHHS OTPUMAHHX PE3yJIbTaTiB B OJHOMY i3 BIKOH IIPOTPaMHOTO JOJIATKY.
Takwuit migxia qae 3Mory oTpuMaTu pe3ysbTati y GoHOBOMY pesxuMi podotu nporpamu SolidWorks 3 MiHIMaIbHUM BTpYYaHHSIM KO-
puctyBa4a. He3pakaroum Ha Te, 110 Taki JociiukeHHs npoBoaath y SolidWorks Simulation, otpuManHst rpadiuHUX pe3yibTaTiB,
30KpeMa pOo3IMOILTY TEMIIEPAaTypH BIIONIEPEK MTa0eIt0, BiI0YBAETHCS MMOBHICTIO B aBTOMAaTH30BAHOMY PEKUMI 0€3 y4acTi KOpUCTyBa-
ya. Takox mporpamMHUil A0JATOK Ja€ 3MOTY aBTOMATH30BAaHO 3MIHIOBATH T'€OMETPII0 TPUBUMIPHOT MOAENI CYIIMJIBHOI KaMEpu 4u
mrabernniB y 3aaHuX MexaxX. BHUKOpUCTaHHS pO3pOOIEHOro mporpaMHoro aoAatky cminbHo 3 SolidWorks Simulation nae 3mory
e)eKTUBHO HPUIIBH/ILINTHU IIPOLIEC CTBOPEHHS TPUBUMIPHUX MOJIENCH CYLIMIBHUX KaMep Ta BUBYCHHS rapamerpis ix poboru. 3ara-
J0M 1151 poboTa BigoOpaxae TeHAEHMIIo 10 IudpoBoi TpaHchopManii B MPOMUCIOBOCTI, BiIKPHUBAIOYN HOBI MOKIMBOCTI IJIsI IEPEBO-
0O0pOOHUX MIAIIPUEMCTB 1 CIIPHSIOYH ITiABUIEHHIO IX KOHKYPEHTOCIPOMOXKHOCTI Ha PHHKY Ta €(peKTHBHOCTI BHPOOHHIITBA.

Knrwwuosi cnosa:. teroBuil po3paxyHok; 3D mpoekTyBaHHS; KoMIT'toTepHe MozentoBanHs; SolidWorks API; mutomarepiany;,
TEII000MIH; IporpamMHe 3a0e3reueHHsI.
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