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19. Study of mechatronic water level control system and oxygen saturation of fish
farms

Oleksii Vasylchenko, Sergii Volodin
National University of Food Technologies, Kyiv, Ukraine

Introduction. The described system uses proportional control of water and oxygen
flow, which significantly improves the technological characteristics of fish farms. The
relevance of the study lies in the development and selection of elements for proportional
control of water and oxygen flow based on a positional electropneumatic actuator. This
makes the system more accurate, economical, stable and, in general, more efficient.

Materials and methods. Using numerical and experimental research methods, the
following tasks were solved: modelling changes in the flow characteristics of the valve;
modelling changes in the parameters of water in the tank; determining the accuracy of the
valve knife positioning; studying the influence of external factors on the key elements of the
system,

Results and discussion. The proportional controller is one of the simplest types of
controller and is often used to control oxygen flow. An analogue control signal, which can
be in the range of 4 to 20 mA, is used to set the desired oxygen flow rate. A diagram of
the.control ranges is shown in Fig.1.
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Fig.1. Proportional flow control system using current control: a) diagram of the internal
part of the regulator; b) diagram of control ranges

When the analogue control signal changes, the proportional controller responds by
changing the oxygen flow rate. For example, if the analogue control signal increases from 4
mA to 12 mA, the controller increases the oxygen flow proportionally to the range of the
signal change (0 to 100%). Thus, the oxygen flow rate increases by 50% (0 to 100% range).

Conclusions. The scientific novelty of the work is the development and study of a
mechatronic control system that combines proportional control of water level and oxygen
saturation. This allows not only to maintain the required parameters with high accuracy, but
also to significantly save energy and operating costs. For the first time, the impact of
proportional control on the accuracy, energy efficiency and cost-effectiveness of the system
was studied, which makes it possible to optimise its operation.
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