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MODELING OF THE THERMAL MODE
OF HEATING THE WORKING AREA
OF THE AUTOMATED BANKNOTE WRAPPER

The relevance of research related to the modeling of the thermal mode of
heating the working area of an automated banknote packer is due to several key factors. First, the
banknote packaging process requires high precision and reliability to ensure the safety
and security of securities. Heating of the working area can affect the quality of packaging, causing
deformation of materials or even damage to banknotes, which requires a detailed analysis of
thermal regimes. Secondly, the automation of the banknote packaging process involves
the use of complex mechanisms and electronics, which can also be sensitive to temperature
changes. The development of optimal thermal regimes allows to increase the reliability and
durability of these systems, reducing the risk of failure due to overheating or uneven heat
distribution. Thirdly, given the high value and sensitivity of banknotes, it is important to ensure
the stability and controllability of their storage and processing conditions. Modeling thermal
regimes helps predict and prevent possible problems related to thermal effects, as well as optimize
the operating parameters of the automated packer to increase its efficiency. In addition, the
research data have a significant impact on the economic efficiency of banking institutions and
other organizations that handle large amounts of cash. Optimizing thermal regimes helps reduce
equipment maintenance and repair costs, as well as reduces the likelihood of losses due to damage
to banknotes.

The UNA 001 banknote packer is a modern automated device designed for fast
and reliable processing and packing of banknotes into stacks. This device is characterized
by high performance, ensuring continuous operation for a long time with minimal
maintenance needs. YHA 001 is equipped with a modern control and management system,
which allows you to precisely adjust the packaging parameters according to the user's
requirements.

The UNA 001 banknote packer was chosen for the research, the general view of which is
presented in Figure 1.a, and the developed 3D model in CAD Unigraphics NX 7.5 is shown in
Figure 1.b.
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a)
a) general view of the UNA 001 banknote packer;
b) a 3D model of the UNA 001 banknote wrapper was developed

Fig. 1. General view of the UNA 001 banknote packer
For a more detailed modeling of the heating process of the working area during the welding

of packaging tape, a detailed assembly of the UNA 001 banknote wrapper was developed, which
is presented in Figure 2.

Fig. 2. Detailed assembly of the 3D model of banknote packer UNA 001

In the course of modeling the temperature distribution on the welding elements,
the following results were obtained, presented in Figures 3a and 3b. As can be seen from
the results obtained, heating the welding zone to 137.5 CO ensures welding of the polyethylene
tape for packing banknotes and does not affect the temperature regime of the entire banknote
packer.
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b)
a) the result of modeling the heating of the working area in the NX Nastran solver;
b) the result of modeling the heating of the working area with visualization of KE;

Fig. 3. Results of modeling the heating of the working area of the UNA 001 banknote
wrapper

Conclusions. The simulation results confirmed that this temperature provides a reliable and
durable connection of the packaging tape without overheating other elements of the device. This
allows you to maintain stable operation of all mechanisms and prevents possible overloads and
damage. Thus, optimizing the thermal conditions of the welding zone not only improves the
quality of banknote packaging, but also extends the life of the automated packaging machine,
reducing the need for frequent maintenance. The study confirmed that maintaining a temperature
of 137.5°C is key to efficient and safe operation of the packaging machine. In addition, these
operating conditions help save energy and improve the overall productivity of the packer. As a
result, the proposed thermal mode settings can be recommended for use in production
environments, ensuring high quality packaging and reliable operation of automated systems.
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