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The publication contains materials df*dinternationalscientific conference of
young scientists and studeritéouth scientific achievements to the 21st century
Nutrition problem solution".

It was consideredche problems of improving existing and creating new energy
and resource saving technologies for food production based on modern physical and
chemical methods, the use of unconventional raw materials, modern technological
and energy saving equipment, impraifeefficiency of the enterprises, and also the
students research work results for improve quality training of future professionals of
the food industry.

The publication is intended for young scientists and researchers who are engaged
in definite problemsn the food science and industry.
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Engineering of food , biotechnology
and pharmaceutical production

Cexule 1133
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13.1.

Machines and apparatus of food,
pharmaceutical and
biotechnological production

Chairperson i professor Oleksandr Gavva
Secretary 1 Lesia Martsynkevych
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Machines and apparatus of
biotechnological and pharmaceutical
production
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Influence of structural and operational parameters of a bead mill on the productivity
and quality of yeast cell disruption

Maksym Kasyniuk, Artem Ponomarenko, Oleksii Gubenia
National Univergty of Food Technologies, Kyiv, Ukraine

Introduction. The purpose of this study is to determine the influence of structural and
operational parameters of a bead mill on the productivity and quality of yeast cell disruption.

Materials and Methods. The stug focuses on the disruption of yeast cells.
Experimental research was conducted using a laboratory bead mill operating at a rotor speed
of 1350 rpm with beads of 0.6.8 mm in diameter. Cell disruption was evaluated using a
digital microscope. Simulation odeling of the interaction between the working organs,
grinding media, and suspension was performed in the ANSYS software environment.

Results. The degree of yeast cell disruption was determined using microscopy. Visual
analysis showed that after 8 minutégrinding, more than 85% of the cells were completely
disrupted. Key signs of disruption included the loss of cell wall integrity, deformation of the
morphological structure, and the release of intracellular components into the medium.

The key charaetistic of stabilization is the formation of a steady stream of beads and
mat eri al (yeast) ci r cul gapsomtlie diacs dirachtbe bead r ot a
stream, ensuring maximum contact between the bead particles and the yeast cells.dghis avoi
local stagnation zones where cell disruption could be less effective.

Process stability is also maintained by an optimal balance between rotor speed, bead
diameter and material, and other operating parameters. During this phase, yeast cells that
remainintact after the initial disruption are gradually disrupted by repeated bead impacts.

Fig. 1. Particle distribution in a bead mill during the stabilization periodi of cell destruction

I't was proposed to use wor kribuepce thtersitys wi t
was observed in the central zone of the working chamber near the surface of the discs.
Maximum grinding efficiency was achieved using beads with a diameteri@f.8.61m and
a rotor speed of 1350 rpm. Further increases in grinding &yaniol 8 minutes had minimal
impact on the degree of cell disruption but led to higher energy consumption.

Conclusion It is recommended to use bead mill working organs in the form of discs
with radial or spiral grooves. This design increases the coneethatween the beads and
the disc, thereby enhancing circulation intensity.
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Assessment of destruction of microorganism cells during processing in bead mill

Kostiantyn Omelianenkd', Maksym Kasyniuk?!, Oleksii Gubenia, lonut Avramia?
17 National Univesity of Food Technologies, Kyiv, Ukraine
2iUniversity fiSstefan cel Mareodo, Suce:

Introduction. In studies of the processing of microorganisms cells in a bead mill, there
is a need for a quick assessment of their destruction. Let us considertbaenethods of
analyzing images under an optical digital microscope.

Materials and methods.Yeast cells in an agqueous suspension were destroyed in a bead
mill, images of stained samples were analyzed under a microscope. Original magnification
400, wtile the builtin camera magnifies the image and displays it on the screen. Apatexi
total magnificatiori 2000.

Results and discussionThe size of the cells on the monitor screen was about 1 cm.
The cells had clear outlines, the background of theriateand external environments was
distinguishable. The following stages of destruction are observed:

1. Cells of regular, slightly oval shape with a clearly visible wall and bud. The
background of the medium and cells is light, slightly blue, uniform (ig.

2. The color of individual cells was tinted and became uneven dark blue (Fig. 2).

3. The cells became light again, the walls looked thinner, the shape of the cell structure
became irregular, most often elongated, the cells accumulated and stuclertagtih
agglomerates. The environment in the areaelif accumulations became unevenly blue.
Probably, the celtlisrupted its contents under the action of centrifugal forces leaked out,
adsorbing the dye and sticking together the cells (Fig. 3).

4. Frgments of irregularly shaped cells and cellular debris are observed inside
individual unevenly blue accumulations (Fig. 4).

t d.f t d.8 t d.1 td®m
Let's payattention to the second stage. It proceeds unevenly, usually only a few cells in
the image turned blue. Probably, when the wallls disrapted the dye penetrates the cell
and stains the internal environment. Then, very quickly, under the action afuggitr
forces, the stained contents of the cell are released to the outside, and the color of the cell
becomes light again. Therefore, when the stained cells disappear from the images, and their
shape becomes incorrect, it can be assumed that the membadreells has collapsed, and
the process should be completed.

The assessment method has disadvantages: under the same conditions, there was a large
spread in the duration of the stages. It is not clear at what point to complete the destruction
processFor cells of some microorganisms, for example, chlorella algae, the method is not
informative enough due to crumpling, accumulation and indistinctness of elements, the
formation of an indistinctrhasH.

Conclusion. The method of assessing the destructisenanalysis based on images
from an optical digital microscope is fast, but its accuracy is questionable. The method is
relative and does not allow to obtain a specific destructiveness value.
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Improvement of the process and equipment for boiling jelly massefor the
vitaminized sweetsnanufacturing

Tetiana Zuieva, Olena Kohan, Olena Chepeliuk
National University of Food Technologies, Kyiv, Ukraine

Introduction. Improving the process of jelly masses evaporation and the corresponding
equipment makes it pdbte to meet the demand for higjuality functional confectionery
products, reduce energy consumption and loss of raw materials, which is in line with current
trends in sustainable development.

Materials and Methods. Simulation modeling of mass mixing ircaoking boiler with
an anchor stirrer was used. The main parameters for evaluating the process efficiency are
density, pressure, and flow rate in the system. The mixing options differed in the stirrer speed:
17 48, 21 30 and 3 60 rpm.

Results and discussionin all three variants, there is an
initial uneven density distribution associated with the zonal
nature of mixing. Variant 3 demonstrates the most stable
density distribution at the end of the process, indicating a
better uiformity of the distribution of the mixture
components.

In the three variants, the pressure changes gradually,
but only in variant 3 there is a smooth drop without
significant peaks or instabilities. The stabilization of the

Cooking boilemmodel pressure at the end indicates stable flow and no
unnecessary energy loss.

In variants 1 and 2, the velocity is characterized by sharp peaks, which may indicate
local turbulence or uneven mixing. Option 3 has a more uniform velocity distribution,
although peaks are also present. Thimynbe caused by the optimal balance between
turbulence and flow stability.

Analysis of optionsl. Fluctuations in density and velocity are significant, indicating
areas of uneven mixing. Energy consumption due to high velocity peaks may be higher than
optimal. 2. There is animproved density distribution, but excessive pressure drop and some
velocity fluctuations are observed, indicating an irrational flow pat8rhhe best result in
all parameters: rapid density stabilization, uniform pressure dropimalp velocity
distribution (intense, without excessive peaksgnsures efficient mixing with minimal
energy loss. This option can be recommended for implementation as energy efficient and
with high-quality mixing.

Conclusion. Jelly vitamins made by theniproved technology are enriched not only
with traditional components (vitamins A, C, D, E) but also with natural additives, such as
fruit juices, which increase the biological value and improve the taste. The results of the work
demonstrate the prospecfstee enhanced technology and equipment used for the production
of functional jelly products. This makes it possible to create products with high added value.

References
1. Verschuren P.M. Functional Foods: Scientific and Global PerspedBriish Joumal of
Nutriton. 2012. ~88.-1®Buppl . 2. P. 125

2. Gummy Making Machine§ Confectionery Production Line Solution and Machinery.
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Improvement of the separation device of the bead mill

Kyrylo Kozytskyi, Dmytro Osadchyi, Kostiantyn Omelianenko, Kateryna Hrininh
National University of Food Technologies, Kyiv, Ukraine

Introduction . Innovative continuous bead milieeedsthe device for separatingf
suspension from the bead&he centrifugal bead separator is the most effective compared
with agapor cartridge separator.

Materials and methods The design of a centrifugal separator for a bead mill and the
justification of its opeation were developed based on the analysis of samples of innovative
equipment and the theory of sedimentation of suspension particles in a centrifugal field.

Results and discussionThe separator is made in the form of a wheel mounted on a
hollow rotor ofa bead mill. Windows are cut out on the outer cylindrical surface of the wheel,
into which the suspension witjrindedproduct ordisruptedmicroorganisms enters and is
discharged through the hollow rotor.

The rate of particle sedimentation in gravitaticsad centrifugal fields depends on the
sizei smaller particles settle more slowly. The diameter of the beadsi 8 ®u®, and the
suspension particles are less than 0.05 mm, so the beads under the action of centrifugal forces
move to the walls of the bdamill at a speed much higher than the particles.

The operating condition of the centrifugal separator: the flow rate of the suspension
must be selected so that the speed of its movement into the separator is greater than the speed
of movement of the padiies outward under the action of centrifugal forces. The beads under
the action of centrifugal forces move outward faster than the suspension particles and are
thrown out of the separator, and the particles together with the liquid are discharged through
ahollow rotor. The design in which the separatxeives movement froown drive is more
rational, because it allows you to set the optimal grinding modes and separation of the beads.

Fig. 1. Designs of wdking
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Conclusion The centrifugal separator of the bead mill allows for Highlity
separation of the suspension from the beads, provided that the rotation speed is rationally
chosen.
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Effect of tablet density on their strength

Oleksandr Ziomenko, Serhii Samarchuk,
Anatolii Zhebrovskyi, Mykola Danyuk
National University of Food Technologies, Kyiv, Ukraine

Introduction . Tablet strength is a critical quality attributeat determines their ability
to withstand mechanical stresses during transportation and storage, as well as their proper
disintegration and dissolution in the human body. Tablet density is a key factor that directly
affects their strength. A proper undiending of this relationship allows for the optimization
of the manufacturing process and a reduction in the rate of defective products.

Materials and Methods The study was conducted using tablets prepared from
microcrystalline cellulose and lactose mbgdrate by compressing granulated material
under varying pressure levels. Tablet strength was determined using the standard
pharmacopoeial method involving tablet fracture testing and force measurement.

Results Experimental results revealed that incregstablet density leads to a
significant rise in mechanical strength. Sy
1.5 g/ cmj, the t abli30%. Hewever furthér densification @mwee d b
3.6 g/ cmj) resul t edue tfonedueed tdbdet disintageation capadty, r e n ¢
which negatively affects the bioavailability of active ingredients. The relationship between
density and strength also varied depending on the excipients used. Tablets composed of
lactose monohydrate exhibite higher strength compared to those made from
microcrystalline cellulose, even at the same density. Additionally, tablet porosity was found
to significantly impact strength, as highly porous tablets with high density demonstrated
reduced strength due tdénnal defects and microcracks. Figure 1 presents the test results for
tablets xvith varying bulk densities.

& 50
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Figure 1. The Effect of Tablet Density on Their Strength
171 lactose monohydrate i2microcrystalline cellulose

Conclusions Bulk density is agtical parameter influencing tablet strength. The

optimal densityrangeis23 . 2 g/ cmj, within which maxi mum
achieved.
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Bibliometric Study on Biodegradable Active Food Packaging: Trends, Challenges,
and Future Directions

Auian Bianca, SoniaAmariei
Faculty of Food Engineering, ktefan cel

Introduction . Global concerns about the transfer of microplastics from packaging into
food products have increased as evidenceeoh#igative impact of these particles on human
health and the environment continues to grow. In this context, biodegradable packaging made
from natural polymers emerges as a promising solution due to its ability to reduce pollution
caused by conventional gdtic materials. Additionally, it can incorporate bioactive
compounds with antimicrobial or antioxidant properties, thereby extending the shelf life of
products and enhancing food safety.

Materials and methods. The study involved a bibliometric analysisdaa systematic
review of the literature on active biodegradable packaging. Data were collected from the
international academic database Dimensions.

Results. The bibliometric analysis demonstrates the increasing concentration of
publications in the fieldfoactive food packaging, suggesting the growing importance of this
topic within the scientific community. This is also reflected in the steadily rising number of
citations, as well as the presence of papers inimglact journals , indicating the signifiot
recognition of this field.

Moreover, studies have increasingly started to address interdisciplinary topics,
combining research from areas such as materials science, food technology, and
environmental sustainability. These aspects open the way faratiteral collaborations that
may lead to industrgpplicable inventions, addressing challenges related to microplastic
pollution, food preservation efficiency, and reducing the carbon footprint of packaging.
The thematic maps created highlight the maieassh directions, such as the use of natural
polymers and the integration of bioactive compounds in packaging

Conclusions As a result of the bibliometric analysis, emerging themes and promising
directions in biodegradable packaging research have bedffigdersuch as the integration
of bioactive compounds and the development of innovative solutions for extending shelf life
and preventing the transfer of microplastics. Therefore, a shift towards sustainable sources,
rather than traditional ones, is essarto address current challenges. This transition not only
reduces environmental impact but also promotes the efficient use of resources, thus
contributing to the development of innovative and sustainable solutions in the packaging
sector.
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Development of the knife mechanism design for PET bottle shredding

Ivan Tymchenko, Mykola lakymchuk
National University of Fod Technologies, Kyiv, Ukraine

Introduction. Separating the bottle into the neck, bottom, and middle for separate
processing ensures a homogeneous polymer, which increases the quality of the recycled
material, since the polymer is amorphous in the neclbatidm, and oriented in the middle.

Materials and methods.Theoretical research was carried out using complex methods
of analysis and scientific generalization of data from literary sources. 3D modeling done in
Autodesk Inventor.

Results. According to theresults of a literature analysis, it was found that the main
problem of bottle recycling is the lack of equipment for preliminary separation of the bottle
into parts with different polymer properties.

For such separation, sickélmaped knives with a pieng part were designed, which
reduces the required force during cutting (Fig. 1). A mathematical model of the cutting
process using such knives was developed for their study.

A prototype of a PET bottle shredder was also designed (Fig. 2). It includesiang
chamber 1, a body 2 in which knives 3 and counter knives 4 are installed, and an output
chamber 5. The installation works as follows. A PET bottle is placed in the receiving chamber
1 and rolls along an inclined plane into the body 2. In the Hodyes 3 are installed on the
shaft, which capture the bottle and, resting it on the counter knives 4, divide it in two stages:
piercing and cutting. The piercing stage allows to reduce the force of further cutting. The
separated parts exit the shreddeotigh the output chamber 5 and proceed to the next
technological process.

Te—=7 7]

Fg. 1. Knife desig: Fig. 2. Model of the shredder prototype:
1171 piercing part, 17 receiving chamber, 2i body, 31 knife,
21 cutting part. 47 counter knife, 51 output chamber.

Conclusions Conducted analytical studies of the proposed design of knives allowed us
to conclude that due to the presence of a piercing element, the cutting force is;retiiced
in turn leads to energy savings of up to 15%. The obtained data will be used in the
manufacture of a prototype shredder.
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Development of a specialized robotic module for group packaging

Ivan Hlushchenko, Mykola lakymchuk
National University of Food Technologies, Kyiv, Ukraine

Introduction. Extensivedevelopment of food industry and packagindustryforces
packaging equipment manufacturersdvelopsolutions that allow packaging products of
various shapeand typedaster and more efficiently. That is why leading manufacturers of
group packaginggipment use specialized robotic complexes (SRC), which enable quick
reconfiguration for different types of packaged products. The development of new SRC
designs is therefore a relevant task for increasing the competitiveness of such equipment in
the packging machinery market.

Materials and methods The study involved analyzing existing designexaidernSRCs
for group packaging, designing a robotic module using CAD software Autodesk Inventor and
modeling the working areaf SRCusing MatLab.

Results and discussion. The research on SRC usage in modern group packaging
equipment and their structural analysis revealed that the most common SRCs are of the
articulated type with 4 degrees of freedom. One of the key characteristics of SRCs is their
modulardesignand the ability to be quickly reconfigured.

Fig. 1: a) Structure of the robotic module for group packaging:
17 servo motor, 2 reducer, 3 mounting bracket, 4 pneumatic cylinder module,i5
timing belt, 61 link, 71 vacuum gripper
b) Techmwlogical scheme for using the robotic module for product pushing operations.

As a result, a robotic module with two degrees of freedom was developed (Fig. 1a). It is
powered by a servo motor and a pneumatic cylinder module (Fig. la, pos. 1,4). A
distinguiing feature of this module is the toothed belt transmission system (Fig. 1a, pos. 5)
positioned along the links (Fig. 1a, pos. 6), which allows mechanical adjustment of the
gripper's orientation (Fig. 1la, pos. 7). This function finds application in éapesatuch as
product transfer, pushing packaged products (Fig. 1b), forming group packaging arrays and
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structuring packaging elements where the gripper does not change orientation during
operation. The robotic module is mounted in the packaging system hiiacket (Fig. 1a,
pos. 3) whictenables ceiling mounting amelduces the overall dimensions of the packaging
equipment.

The operability of this module was verified by modeling its working area in MatLab.
The link dimensions were set as L1 = 390mm and-L240mm, along with their rotation
angles. The simulation result produced a graplfFig. 2) with a hemispherical shape,
illustrating the form and size of the robotic module's working area. The results of the
mathematical modeling were validated using Céditware Autodesk Inventor, where the
calcul ated working area of the developed r

-100
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=300

o

400
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Fig. 2: Working area of the developed SRC.

Conclusions Conducted analytical studies of existing SRCs facilitated the development
of a new robotic module design, which allows rapid reconfiguration for different shapes and
sizes of packaged food products. The modularity of the developed robotic module enables its
use in various group packaging operations, including product transféring packaged
products, forming group packaging arrays dorining packaging elements. Mathematical
modeling of the working area in MatLab and validation of the simulation results in Autodesk
Inventor (Fig. 2) confirm the feasibility of integrating thi®dule into packaging complexes.
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Modern methods and ways of purification of sunflower oil

Vitalii Okolita, Evhen Babko
National University of Food Technologies, Kyiv

Introduction. In modern conditions, the issue of food quality is becoming increasingly
important. Sunflower oild one of the main sources of fats, but its production is accompanied
by the formation of undesirable impurities that negatively affect the quality and safety of the
product. Oil purification is an important stage of the production process.

Materials and methods of research An analysis of traditional and modern methods of
purification of sunflower oil was carried out, including alkaline refining, neutralization,
freezing, adsorption, enzymatic methods, membrane technologies, ultrasonic and
electrophysical ffects. The effectiveness of innovative purification methods was assessed in
comparison with traditional ones according to the following criteria: the degree of removal
of impurities, preservation of useful components, economic feasibility and envirohmenta
safety.

Results and discussion.Traditional purification methods, in particular refining,
although effective, often lead to losses of biologically active components and have a
significant impact on the environment. Therefore, the development of nevoltegias that
ensure high product quality with minimal environmental impact is an urgent task. Promising
directions are enzymatic methods, membrane technologies and modern adsorbents.
Traditional methods of purification of sunflower oil remain the basiisdfstrial production,
but their shortcomings stimulate the development of innovative approaches. Innovative
technologies, such as membrane methods, enzymatic methods, ultrasonic processes and
combined methods, demonstrate significant potential for impgoyiroduct quality and
optimizing production processes. Membrane technologies effectively remove impurities at
the molecular level, enzymatic methods provide high purification efficiency with minimal
impact on useful components, and ultrasonic methodssifiygphysicochemical purification
processes. Combined methods allow to achieve maximum purification efficiency by
combining the advantages of different technologies. Centrifugal separators and decanters are
effective equipment for oil purification, espalty at the stages of liquid and solid phase
separation, due to the use of centrifugal force to separate mixtures into components with
different densities.

Conclusion. Modern methods of sunflower oil purification, especially innovative
approaches, play ak role in ensuring its quality, safety and nutritional value. Innovative
technologies allow for more effective removal of impurities, preservation of the organoleptic
properties of the product, minimizing the loss of useful components and reducingdtieeneg
impact on the environment. The introduction of modern purification methods into the
industrial production of sunflower oil contributes to increasing its competitiveness and meets
the growing requirements of the modern food industry.
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Study of a 3D additive mechatronic module for processing fragile food products

Dmytro Yemelianov, Sofila Semeniuk, Liudmyla Kryvopheslodina, Nikolay Maslo
National University of Food Technologies, Kyiv, Ukraine

Introduction. The study developed a coolirsystem for a manipulation robot with a
soft pneumatic gripper for transporting fragile products using 3D printing and PLC. The
algorithmic support of the electric pneumatic drive ensures the optimisation of the movement
process. Dynamic modelling helpsduce trajectory errors by up to 2.3% and ensure the
energy efficiency of the mechatronic gripper module.

Materials and methods.The study uses a quantitative assessment of the dynamics of
an electropneumatic positioning actuator with a soft grip basedatinematical modelling,
solving differential equations, and correlation analysis. The modelling of the cylinder piston
motion is carried out taking into account the change in the starting pressure. Two gripper
designs with different bearing surfaces weareestigated. The results were obtained by
means of experiments with PLC control, which allowed for smooth adjustment of the
manipulator's operation parameters.

Results. As part of the study, 3D drawings of soft mechatronic grippers for a robotic
manipulabr were created based on the author's solutions and the library of CAD system
components, taking into account the selection of drive elements for bench tests. An approach
to the selection of the initiakgoordinate is described, taking into account thgaiot on the
drive dynamics.

Fig. 2. The author's experimental stand for the study of a robot manipulator with soft
grippers: a) general view of the experimental stand; b) general view of the control and
measurement dynamic system of the soft grippegeneral view of the soft grippers during
overloading of the research object at an angle of 90 degred2ovier supply module; 2
Control area consisting of a island, PLC module, sensor control and measuring driite3
of mechatronic reloading rdale 2 with Soft gripper; 4drive of the mechatronic reloading
module 1 with soft grip; 5 linear reloading module with an amttation platform; 6
electropneumatic scraper: photo sensor

Conclusions.The experiments with positional and cyclibiemes of electropneumatic
control were carried out. The results obtained are aimed at improving the efficiency of food
equipment
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Modelling of flow modes in membrane dispensers
of automatic packaging machines

lvan Diachenko, Serhii Tokarchuk

National Uriversity of Food Technologies, Kyiv, Ukraine
Introduction. The efficiency of bulk food packaging depends on the design and flow

characteristics of the dosing device. Diaphragm dosing devices that do not have traditional

moving parts reduce energy consuroptireduce wear and tear, and increase reliability. To
ensure dosing accuracy, it is important to model flow dynamics taking into account the

properties of different products.

Materials and methods. To calculate and compare the flow characteristics of a
membrane dosing device, a mathematical model of the flow of a bulk product through a

measuring chamber was used. The calculations are based on the adapted Torricelli

differential equation, taking into account friction losses between the particles of the bulk
medium and the walls of the metering device. The area of the outlet, gravitational
acceleration, friction coefficient and current product height were taken into account. Three
types of bulk food materials with different physical and mechanical propestes
considered as objects of study: buckwheat, rice, and millet.
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Results. To evaluate the efficiency
of the membrane dispenser for bulk food
products, we performed numerical
modelling of the leakage of three types
of bulk materials: buckwheat, rice, and
millet. The initial equation for the
dynamics of leakage was the modified
Torricelli equation with a correction for
the coefficient of friction of the bulk
materia: 0 6 82 cQp * Qo,
where is the instantaneous flow rate,

- is the area of the leakage hole, g is the
acceleration of free
coefficient of the product, h(t) is the
height of the product in the chamber at
time t. By ntegrating this function, the
volumetric characteristic of the leakage

is obtained: @ 0 :6 0'Qo The
modelling results are shown in Fig. 1.

Fig. 1. Comparative characteristics of the flow process in a membrane dosing unit for
three types of ppducts: a) instantaneous flow ratg9; b) volume of product flowing out

during timeg «(9.

The graphs show that buckwheat has the highest flow rate due to its low friction
coefficient (0.28), rice has a slightly lower flow rate and millet flaws the slowest due to

its high coefficient (0.36). Within 10 seconds, the volume of the buckwheat dose exceeds that

of millet by 1215%, which is important for accurate packaging.

Conclusions.The simulation showed the effectiveness of the membranegdasinfor
packing bulk products with different properties. For stable feeding, the effect of friction
should be taken into account. When working with products such as millet, it is advisable to
adjust the air supply or change the geometry of the charmberresults are useful for

creating versatile packaging systems.
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Digital approaches in mechanical engineering: creating control cabinets based on 3D
models as an example of transformation
Polyushchenko Iryna, Oliynyk Vasyl
Separate structural subdivisianKy i v Pr of essi onal Coll ege of
Economics of the National Aviation University", Kyiv, Ukraine
I ntroduction. Using Inventor and AutoCAD for 3D modelling of control cabinets
enhances design efficiency by enabling early detectionrofseand optimising internal
layout. Accurate visualisation improves communication with clients and supports better
engineering decisions, reducing production issues and improving product quality.
The aim. The goal of this study is to design and optimiseistrol cabinet for a gate
type dosing machine through 3D modelling. The task involved using specialised software
and a 3D component library to create a model that ensures precise weight control of bulk
food doses whil e i mpr odfunaiigpalit.he cabinet s st
Discussion of the research resultd/isualising threedimensional scenes is a complex
task that involves advanced algorithms and significant computational resources. Although
computer graphics technologies have advanced considerabibyiagrealtime, physically
accurate light propagation remains challenging due to the exponential increase in
computational demands as scene complexity grows. To address this, modern rendering
engines typically use hybrid methods, each with specific gtihenand limitations.
Rasterisation is among the most widely used and efficient techniques. It projects 3D geometry
onto a 2D screen using mathematical transformations and is populartimeapplications
like video games due to its speed. Howevaesfférs limited realism when simulating effects
such as reflections, shadows, or translucency Ray tracing provides a more physically
accurate rendering by simulating light rays' paths from a source to the viewer. This method
generates highly realistic imag (see Fig. 1), but its performance drops with scene
complexity, especially when accountiqg for multiple reflections and refractions.

\I - |

Figure 1. General 3D view of the control cabinet for the mechatronic dosing module

For example, ray tracing is usedl ¢reate higkguality prerendered images, while a
hybrid approach combining rasterisation with ray traddaged methods is used for
interactive applications.

Conclusions. The resulting model provides an opportunity to analyse the machine's
operation in @tail, identify potential problems in the design and optimise the packaging
process. The use of Inventor Studio for model visualisation allowed us to create a realistic
image of the machine, which makes it easier for both developers and customers tanthders
its functioning. The developed model can be used for further calculations, simulations and
optimisation of the packaging machine design.
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