YK 004.4
0. B. Py6incekwii', I. M. Kpomnmii®
' HanionansHuii micorexniunmii ynisepeurer Yipainu, JIbBis, Ykpaina,
ORCID ID: 0009-0004-3111-7989
? HamjoHanpHuit TicoTexHiuHuiT yHiBepcuTeT YKpainu, JIbBiB, YKpaiHa,

ORCID ID: 0000-0003-0018-7998

PO3POBJIEHHS TPOT'PAMHOI'O 3ABE3INIEYEHHA J1JIA
ABTOMATHN30BAHOI'O NTIPOEKTYBAHHA TPUBUMIPHUX
MOJIEJIEM KOHBEKTUBHUX CYIINJIbHUX KAMEP

AHoTanisi. Y po0oTi npecTaBieHo po3poOKy MPOrpaMHOTO 3a0e3MeUYeHHs s
aBTOMAaTHU3allli IPOLEeCy MPOEKTYBAHHS TPUBUMIPHUX Mojieiel mTabesiB JepeBUHH,
NpU3HAYCHUX IS CYIIIHHS B KOHBEKTHUBHUX CYIIMJIBHUX Kamepax. CTBopeHa
nporpama Ha C# 103BOJIsIE KOPUCTYBAYEBl 3aJaBaTH MapaMeTpH MITa0eNo, 30KpeMa
KUIBKICTh Ta PO3MIpPU JI€PEB'STHUX JOIIOK, II0 MiJJal0Thcs CylliHHIO. Ha ocHOBI
BBEJICHUX JaHUX, porpama reHepye 3D mozeni mradeniB 3a JOMIOMOTOI0 MaKpOCIB y
SolidWorks, mo 3abe3neuye IIBHUIKE Ta TOYHE PO3MIMIEHHS IUX MOJACIEH Y
TPUBUMIPHOMY IPOCTOP1 CYIIHIIbHOT KaMepy. ABTOMAaTHU3allisl HHOTO MPOLECY 3HAYHO
CIPOIIY€E MATOTOBYI €Taly MPOEKTYBAHHS Ta JO3BOJSE 3MEHIIIUTU KIJTBKICTh PYYHUX
omepamiii. B  momampImmMX  IOCHIDKEHHAX  Mepea0adacTbCs  BHUKOPUCTAHHS
po3pobnenux 3D mopmened s aHamily TEMIOBUX 1 TIAPOJWHAMIYHHX IPOIIECIB
cyuriaHs B cepenonuiii SolidWorks Flow Simulation.
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Abstract. The paper presents the development of software for automating the
design process of three-dimensional models of wood stacks intended for drying in
convective drying chambers. The created C# program allows the user to set the
parameters of the stack, including the number and size of wooden boards to be dried.
Based on the entered data, the program generates 3D models of the stacks using
macros in SolidWorks, which ensures fast and accurate placement of these models in
the three-dimensional space of the drying chamber. Automating this process greatly
simplifies the preparatory stages of design and reduces the number of manual
operations. Further research involves the use of the developed 3D models to analyze
the thermal and hydrodynamic drying processes in the SolidWorks Flow Simulation
environment.
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Introduction. Automation of 3D model design is an important area of
development for modern engineering solutions, especially in industries such as wood
drying [1], where the accuracy of material placement and the efficiency of thermal
processes play a key role. Convective drying chambers are complex engineering
systems where heat and mass transfer processes take place, requiring careful
modeling to achieve optimal drying conditions. Traditional methods of manual
modeling of such systems are time-consuming, have a high risk of errors, and limit
the speed of developing new solutions.

In response to these challenges, software has been developed that automates
the process of designing three-dimensional models of wood stacks for drying
chambers. Using macros in SolidWorks allows you to automatically generate 3D
models based on the entered parameters, which greatly simplifies the design process
and minimizes manual work. This solution opens up opportunities for further analysis
of wood drying processes using SolidWorks Flow Simulation, which allows for
accurate prediction of heat and mass transfer processes and optimization of drying
chamber operation.

The aim of the study is to develop an effective software tool for automating

the design of wood stacks in convective drying chambers, which will provide a high



level of modeling accuracy and allow further research on drying processes using
computer modeling methods.

Overview of existing solutions. In modern wood drying chamber design practice,
various software tools are widely used to model and optimize heat and mass transfer
processes. In particular, CAD systems such as AutoCAD, SolidWorks, and their
analogues are popular, allowing for the creation of three-dimensional chamber models
and preliminary analysis of material placement. However, most of these solutions
involve a significant amount of manual intervention when building and customizing
models, which increases the likelihood of human error and time consumption [2].

One of the most urgent tasks in the industry is to automate these processes.
Among the well-known solutions are software products that integrate with CAD
systems to simplify certain design steps, such as geometry optimization or drying
process analysis. However, many of these solutions focus on individual aspects of the
process, without providing a comprehensive approach to automating the design of 3D
models of wood stacks in the context of a drying chamber.

There are also specialized software tools for modeling drying processes, such as
CFD (computational fluid dynamics) programs that allow you to investigate the effect of
various parameters on the drying process [3]. However, these programs are mostly
focused on analyzing off-the-shelf models and do not include functions to automate the
process of creating them. This creates the need for a more integrated approach that
would cover both the design phase and further research of drying processes.

Thus, existing solutions demonstrate significant progress in the field of
engineering modeling, but there is still a need to develop more flexible and integrated
tools that would automate the entire process - from entering material parameters to
creating a ready-made 3D model for further CFD studies.

Software development. In the process of developing software for the
automated design of three-dimensional models of wood stacks, we used a desktop
application created in the C# programming language using Windows Forms. This
approach allows for the implementation of a graphical user interface (GUI), which
provides ease of interaction with the program and flexibility in setting the parameters

of wood stacks for further modeling.



The program consists of a form (see Fig. 1), where the user can enter the basic
parameters of wood stacks, including the number of boards, their dimensions (length,

width, thickness), and wood species.
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Fig. 1. Form of automated stack design
After entering the data, the program automatically transfers these parameters to
SolidWorks through macros, which allows generating 3D models of the stacks and
placing them in a pre-prepared 3D model of the convective drying chamber (see Fig. 2).

Fig. 2. View of 3D model of the convective drying chamber

In the 3D model of the drying chamber created, was used an axial water-heated
fan. It ensures efficient air distribution throughout the chamber, which contributes to

a uniform wood drying process. The use of water heating allows for more precise



control of the temperature in the chamber, which is important for ensuring optimal
drying conditions. In addition, this system is energy efficient and reduces operating
costs by using less energy-intensive heat sources. The used axial fan (see Fig.3) is

reliable and durable, making it easy to operate and minimizing maintenance costs.
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Fig. 3. View of 3D model of axial water-heated fan

The development uses a classical approach to creating Windows applications,
which ensures a high level of performance and integration with other software
products, including SolidWorks. The choice of Windows Forms made it possible to
simplify the development of the interface as much as possible and ensure intuitive user
interaction with the program. Thanks to the automation of the process through macros,
the program significantly reduces the number of manual operations, which allows you
to quickly get ready-made 3D models for further use in engineering research.

The application is built in such a way that it can be easily scaled to add new
features, such as support for other types of materials or the ability to configure
additional drying parameters. In the next stages, it is planned to add support for
exporting the results for further analysis in SolidWorks Flow Simulation, which will
allow to study heat and mass transfer processes within the drying chamber model.

Automation and efficiency of design. Automating the design of 3D models of
wood stacks in convection dryers significantly increases the efficiency of the process
and reduces the time required to create accurate engineering models. The traditional
design method involves many manual operations, including building each board in the

stack and placing it accurately in the drying chamber model, which is time-consuming



and increases the risk of errors [4]. Using the developed software to automate this process
allows you to eliminate most of the routine work and focus on analyzing the results.

The program provides fast generation of 3D models based on user-entered
parameters, such as the number of boards, their dimensions, and location in the
drying chamber. With the help of macros, SolidWorks automatically creates and
places stacks in the prepared 3D model of the chamber. This reduces the risk of
human error and significantly reduces the time required to obtain a finished model.

The effectiveness of the automated approach compared to traditional methods is
confirmed by a significant reduction in time spent on each stage of the design process.
The created system reduces the number of repetitive operations and automates the model
generation process, which not only improves accuracy but also facilitates faster
implementation of changes and adaptations in the models, if necessary.

The use of automation also helps to increase the productivity of engineering
teams, as it allows them to quickly test different drying scenarios by changing model
parameters and adapt designs to specific conditions without significant time
investment. This opens up new opportunities for operational analysis and
optimization of wood drying processes based on three-dimensional models, as well as
for the further use of these models in CFD simulations to study heat and mass transfer
in drying chambers.

Opportunities for further research. The developed software for automating
the design of three-dimensional models of wood stacks opens up significant
opportunities for further research in the field of heat and mass transfer processes in
drying chambers. One of the areas of future work is the integration of the created 3D
models with CFD (Computational Fluid Dynamics) analysis, which will allow for a
detailed study of air movement and heat distribution in the drying chamber. Thanks
to SolidWorks Flow Simulation, accurate simulations can be performed that take into
account the aerodynamic features of the chamber and the structure of the stacks.

Another promising area of research is to adapt the software to work with other
materials that are subjected to drying, such as agricultural products or food. This will
expand the application of the developed program in various industries and allow it to

be used to design drying chambers with different characteristics.



It is also possible to implement algorithms for optimizing drying parameters
based on the analysis of the simulation results. This will allow not only to model the
process but also to automatically find the most efficient drying parameters, which can
significantly increase the productivity of production processes.

Conclusions. The development of software for the computer-aided design of
three-dimensional models of wood stacks can significantly improve the efficiency
and accuracy of designing convective drying chambers. The use of SolidWorks
macros to automate model creation eliminates the need for routine manual operations,
which reduces design time and reduces the risk of errors.

Design automation facilitates faster adaptation of models to changing parameters
and allows for quick results for further research on heat and mass transfer in drying
chambers. Prospects for further research include integration with CFD simulations for
detailed analysis of drying processes, as well as expanding the software's capabilities
for other materials and automatic optimization of drying conditions.
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