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ТЕМАТИЧНІ НАПРЯМКИ РОБОТИ КОНФЕРЕНЦІЇ

 Стан та перспективи розвитку машин для рослинництва
 Стан та перспективи розвитку машин для тваринництва
 Технічний сервіс та надійність машин
 Енергетика, енергетичні засоби електротехнології та автоматизації
 Закономірності процесів тертя та зношування деталей сільськогосподарської
техніки
 Транспортний процес в АПК
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Жорсткість Достатня Надлишкова

Подрібнювальний елемент

Показник Запропонований ніж Типова конструкція

Товщина ножа 6 мм 8–10 мм

Робочі напруження ~60 МПа 40–55 МПа

Коефіцієнт запасу 2–2,5 3–4

Маса елемента Менша (~20%) Більша

Інерційні навантаження Менші Більші

Результати проведених досліджень свідчать, що запропоноване конструктивне рішення забезпечує
достатній рівень міцності та створює передумови для зниження металоємності без погіршення
показників надійності. Встановлено, що конструкція функціонує в межах раціонального коефіцієнта
запасу міцності (2–2,5), що відповідає нормативним вимогам до машин харчової промисловості та
сприяє зменшенню енерговитрат за рахунок зниження інерційних навантажень.

Порівняльний аналіз показав, що вдосконалена конструкція характеризується такими перевагами:
зменшення металоємності на 15–20 %; зниження інерційних навантажень ротора; забезпечення
нормативного коефіцієнта запасу міцності; відповідність вимогам енергоефективності технологічного
обладнання.
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DEVELOPMENT OF ENGINEERING SOLUTIONS FORWATER SUPPLY SYSTEMS OF

LIVESTOCK AND PROCESSING ENTERPRISES
The issue of providing livestock enterprises with water resources is one of the key areas of modern

scientific research, as a stable water supply directly affects the efficiency of production processes in animal
husbandry. It has been proven that insufficient or irregular water supply leads to digestive disorders in animals,
reduced feed digestibility, and consequently a decline in productivity, especially under conditions of elevated
temperatures [1].

Current research is focused on improving the efficiency of water resource use, since the livestock sector
is a significant consumer of fresh water. In this context, indicators of water productivity are analyzed and
factors influencing the rational use of water in various production systems are identified. A promising direction

https://dspace.mnau.edu.ua/jspui/handle/123456789/17121
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is the modernization of water supply systems through the implementation of polymer pipelines, the use of
storage tanks, and automated drinking systems, which helps to minimize water losses and ensure continuous
access for animals [2, 3].

An important role is also played by the application of automated control and monitoring systems for
water consumption, which make it possible to optimize resource management and reduce operational costs.

In addition, increasing attention is paid to the integration of energy-efficient pumping units that reduce
electricity consumption while maintaining stable pressure in water supply networks.
The development of adaptive control algorithms allows real-time adjustment of water distribution depending on
animal needs and environmental conditions. Modern sensor technologies enable continuous monitoring of
water quality parameters, including temperature, turbidity, and mineral composition. The implementation of
digital management platforms facilitates centralized control of water supply systems across large-scale
livestock facilities [4].

Special emphasis is placed on reducing water losses through leak detection systems and improved
pipeline integrity monitoring. Sustainable water management strategies are being developed to ensure long-
term environmental and economic efficiency of livestock production [5].

The proposed water-lifting equipment for livestock farms is based on fundamental laws of hydrostatics,
including Boyle-Mariotte’s law and the principle of communicating vessels. Its operation ensures the creation
of the required pressure in the water supply system by forming a liquid column under the action of gravitational
forces. In this case, the pressure can be generated either artificially – within the water supply network – or
naturally – due to differences in water levels in reservoirs.

For a clearer understanding of the operating principle of the equipment, a corresponding diagram is
provided (Fig. 1).

The system operates as follows: through the supply valve, water flows from the pressure tank 1 into the
transit container 2 and then into the reservoir 8. After filling, the system is sealed using valve 6, which ensures
the necessary conditions for further operation of the equipment.

At the same time, the right base tank 3 is sealed and filled with water through a ball or screw valve 5. As
a result, compressed air pressure is created inside the tank. 𝑃0 = 𝑃атм + 𝛾ℎ, where 𝛾 – the specific weight of
water, and ℎ – the height of the water column corresponding to the pressure head 𝐻.

Compressed air from the right base tank 3 is supplied through a ball or screw valve 5 into the
compressed air pipeline 7, and further through the sealing or depressurizing valve 6 into the transit reservoir 8.
Under the action of compressed air pressure, water is displaced from the reservoir through the pressure pipeline
9 into the next transit tank.

After the tank is filled, the system is sealed, and the water displacement cycle is repeated. In subsequent
transit reservoirs, the process operates on the same principle, while each successive tank, starting from the
second one, contributes to an increase in water pressure head 𝐻 = 𝛾ℎ.

To ensure a continuous supply of compressed air to the system, the sequential and synchronous
operation of two base tanks is provided – the right tank 3 and the left tank 4.

.
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Fig. 1. Diagram of water-lifting equipment under livestock farm conditions:
1 – pressure tank, 2 – valve for filling the transit tank with water, 3 – right base tank, 4 – left base tank, 5 – ball

or screw valve, 6 – sealing or depressurizing valve, 7 – compressed atmospheric air pipeline, 8 – transit
reservoirs, 9 – pressure pipelines.

The proposed principle of pressure increase can be used not only for water supply systems but also for
generating environmentally clean energy in high-head hydropower installations of various capacities. This
expands the functional scope of the technology and allows its application in both agricultural and energy
sectors. The utilization of pressure-based water movement provides a stable hydraulic regime and improves
overall system efficiency.

The developed equipment operates in an automatic mode and does not require constant human
intervention, which significantly increases its practical value. Automation of processes reduces operational
risks, minimizes maintenance requirements, and ensures stable performance under variable load conditions. In
addition, the system is capable of adapting to different operating environments without complex technical
adjustments.

Therefore, it is considered promising for implementation in livestock farms, where ensuring the
autonomy of water and energy supply systems is of particular importance. Reliable autonomous operation
contributes to uninterrupted water supply for animals, which directly influences productivity and welfare
conditions.

Furthermore, the use of such systems can reduce dependency on external energy sources and improve
the sustainability of agricultural production. The integration of energy-efficient solutions also supports
environmental objectives by reducing emissions and optimizing resource consumption. In the long term, the
implementation of this technology may contribute to the modernization of farm infrastructure and the
development of smart agricultural systems.
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ANALYSIS OF THE EFFICIENCY OF MELON SEEDS SEPARATION TAKING INTO ACCOUNT

DESIGN AND TECHNOLOGICAL MODES
In modern vegetable growing and melon cultivation, ensuring production with high-quality seed

material is one of the key factors of sector efficiency. The formation of a high-quality seed base requires the use
of specialized technological solutions and machinery that enable the mechanization of seed extraction, cleaning,
and preparation processes.
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