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CIRCULAR ECONOMY IN AUTOMATED SYSTEMS

Y. 1. Khalimonov, S. V. Sotnik

Kharkiv National University of Radio Electronics
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Annotation: Circular economics in automated transfer systems are moving from a linear model to
cyclical development of resources related to technologies: SHI, IoT, robotics, blockchain and 3D
tools. They will optimize production, automate the processing of products, ensure the transparency of
supply lines and the production of products with a development for future disposal. The price of the
world's most important is the cost of new economic opportunities.

Key words: circular economy, automated systems, piece intelligence, [oT.

Today's circular economy is a key tool for the use of global environmental and economic
instruments. The traditional linial model of "vikoristav-wikinov" is no longer conducive to the needs
of the fulfillment, where the resources are very important, and the approaches and burdens reach
critical levels. Changes in the climate, degradation of ecosystems and toxic damage to landfills are
the only part of the consequences, which can be re-absorbed in the process of production and
production.

Circular economics leads to systems, materials and energy are cyclically wasted (Fig. 1). The goal
is not devoid of an ecological initiative, an economic strategy. Business models, based on repeated
maintenance, recycling and repair, distorting new markets, reducing the cost of production and
increasing the competitiveness of companies. The company-manufacturer of electronics, as a new
product of the old technology, has been invested in the production of new additions and has been
constantly forming the loyalty of the customers, which is valuable in the future.

Production Consumption

Reuse
Recycling

Figure 1 — Representation of the circular economy closed cycle

The introduction of automation and digital technologies plays a crucial role in transforming the
circular economy from concept to practice. Automated systems such as artificial intelligence (Al),
Internet of Things (IoT), or robotic lines allow optimizing resource utilization at all stages of the
product lifecycle [1-8]. For example, IoT sensors can monitor the condition of equipment in real
time, predicting its wear and tear and preventing premature failure. Not only does this reduce waste,
but it also promotes rental or service models where durability is prioritized over disposable.

Automation is also revolutionizing waste recycling and sorting. Robots with computer vision and
machine learning can identify and separate different types of materials (plastic, metal, glass) with
high precision, making the process more efficient and less energy-consuming [9, 10]. Such systems
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are already used in modern waste processing plants, where they replace manual labor, reducing costs
and increasing the volume of secondary raw materials.

In addition, blockchain- or cloud-based digital platforms provide transparency to supply chains.
Manufacturers, consumers and processors gain access to data on the origin of materials, their
composition and the possibility of reuse. This creates conditions for closed loops, where each element
of the system interacts with others, minimizing losses. An important aspect is the integration of
circular principles into «smart» production. In factories that use 3D printing or adaptive technology,
it is possible to manufacture parts from recycled materials, exactly matching the needs, without
redundancy. Automated systems also help design products with their future disassembly and
recycling in mind, which is the basis of eco-design.

CONCLUSIONS. Thus, automation doesn't just speed up processes — it makes the circular
economy scalable and cost-effective. Technology becomes a bridge between environmental
responsibility and efficiency, turning the idea of "restore instead of destroy" into the new normal for
business and society. The use of artificial intelligence, 10T, robotics, and blockchain allows you to
optimize resources, predict equipment wear, automate waste sorting, and ensure transparency in
supply chains. The integration of 3D printing, eco-design and adaptive technologies contributes to the
creation of products suitable for reuse and recycling. Automation turns circular principles into cost-
effective practices, combining efficiency with reduced environmental impact. This forms the basis of
sustainable development, where technology becomes the key to recovering resources instead of
destroying them.
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