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Drone with anti-sloshing tank for agriculture.

The spread of the use of drones in agriculture is constantly expanding, thanks to their

ability to optimize the distribution of liquids on even complex terrains. An important step

forward was recently made by the Department of Mechanical and Aerospace Engineering

(DIMEAS) of the Polytechnic University of Turin in collaboration with MAVTech srl, with the

design of an innovative drone. In particular, the drone is equipped with an anti-sloshing

tank , which allows it to transport and distribute liquids with high precision and stability.

Let's look in detail at the characteristics of this project and the challenges faced.

Stability in flight: the anti-sloshing tank

One of the most complex aspects in designing a drone capable of carrying liquids is

managing the “sloshing” effect, that is, the undulating movement of the liquid inside the

tank during flight. To overcome this problem, the team developed an anti-sloshing tank,

equipped with internal plates that limit the movement of the liquid. Thanks to this
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innovative tank, oscillations are reduced to a minimum, ensuring greater stability and

safety during flight even on difficult terrain, such as hilly ones.

Distribution accuracy

Another crucial aspect concerns the precision in the distribution of liquids. The

arrangement of the nozzles is designed to exploit the aerodynamic wake generated by

the rotors of the drone, ensuring uniform spraying and minimizing dispersion. The anti-

sloshing tank further contributes to maintaining a constant flow, essential for agricultural

applications on crops such as vineyards and orchards, where it is crucial to avoid losses.

Regulations and transport capacity

Giorgio Guglieri, professor at DIMEAS, emphasizes how the use of agricultural drones is

regulated by European EASA regulations. The anti-sloshing tank also allows the creation

of drones suitable for specialized crops, ensuring stability during the transport of large

quantities of liquid, without compromising operational precision, a significant advantage

for the needs of the agricultural sector.

Optimization between safety, precision and savings

Safety is another primary objective of the project, thanks also to the anti-sloshing tank. As

Guglieri states, the system balances safety needs with precision and efficiency in liquid

distribution. The stability offered by the anti-sloshing tank improves crop yields, reducing

the use of resources and promoting greater sustainability.

An important challenge faced by the research team is the distribution of pesticides in

hilly or difficult to access areas. Stefano Primatesta, a researcher involved in the project,

underlines how current technologies are generally designed for large fields, but have

limitations when applied on specific terrains such as vineyards and orchards. Thanks to

the precision of the patented system, it will be possible to operate on crops where it is

essential to limit dispersion and losses, thus obtaining targeted and high-quality

treatments.

Research and testing of the anti-sloshing tank

The entire system, including the anti-sloshing tank, has been subjected to a series of

intensive tests to verify its effectiveness in different conditions. Nicoletta Bloise, a PhD

student in Aerospace Engineering, has conducted tests in a climatic chamber and flight

tests in the open field, contributing to the development of the drone. The next step will

be the experimentation in vineyards to evaluate the effectiveness of the anti-sloshing

tank and the distribution system in a real context.
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Patented technology and future prospects

The innovation behind the drone is protected by a patent that includes, in addition to the

anti-sloshing tank and nozzles, advanced control software. This software, through

sensors, monitors the movement of the liquid inside the tank and optimizes the

trajectory of the drone in real time. The project has benefited from PoC Instrument

funding from Compagnia di San Paolo and represents a starting point for future

collaborations with agricultural companies that will be able to test the technology on

different types of crops.

As Guglieri and Primatesta point out, the involvement of commercial partners who can

contribute to the testing of the drone in different crop conditions will be essential. The

prospects for the future are promising: with the improvement and widespread adoption

of this technology, the way in which treatments are managed in agriculture could be

revolutionized, making them increasingly efficient, safe and respectful of the

environment.

For more information on the patent, click here.

(Source: Polytechnic University of Turin ).
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