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Abstract

A research project on smart technology and solutions for surveillance of water quality
and water budget was conducted in the 2024 fiscal year. The project aims to (1) Design and
develop smart technology/solutions to monitor water quality and water quantity situation. (2)
Design and develop smart technology/solutions to monitor water distribution from water
sources. (3) Increase efficiency of the water distribution system of the Department of Water
Resources. To be able to respond to the monitoring of water resources to ensure that the
water quality is suitable for use and to be able to monitor water levels which reflect the
amount of water resources available by applying small sensor technology together with loT
technology. The measurement results can be displayed and data can be retrieved on mobile
phones and computers. The technology prototype was installed in the construction area of
the Bueng Phra solar water distribution system, Chok Chai District, Nakhon Ratchasima
Province. The results were three prototypes of technology: (1) prototype of a solar-powered
water quality and water level measuring buoy, (2) prototype of a mobile automatic water
quality and water level measuring buoy, and (3) Smart meter prototype to measure water
distribution rate in solar water distribution system.

The prototype solar-powered water quality and water level monitoring buoy is designed
with all equipment mounted on a floating buoy with an H-shaped structure, which is designed and
3D-printed. Thick polyurethane foam is used inside to ensure good buoyancy. The components of
the prototype are as follows: (1) Floating buoy, size 0.52 m x 0.66 m x 0.22 m (width x length x
height); (2) Sensors to measure three water quality parameters: pH, conductivity, dissolved oxygen;
(3) Ultrasonic water level sensor; (4) Solar panel, charging controller and lithium-ion battery; (5)
Working status indicator light; (6) Control box, display of measurement data.

The prototype of a compact, mobile, automatic water quality and water level measuring
buoy has the following components: (1) a floating buoy with dimensions of 0.46 m x 0.75 x 0.21 m
(width x length x height); (2) a sensor to measure 3 water quality parameters: pH, conductivity,
dissolved oxygen; (3) Ultrasonic water level sensor; (4) Solar panel, charging controller and lithium-
ion battery; (5) Two underwater propellers and speed control motor; (6) Water pump for collecting
water samples; (7) Remote control; (8) Control box.

Smart meter system measures water flow rate from Bueng Phra solar water distribution
system to measure the balance of water in and out of the water distribution system by using smart
meter set with ultrasonic flow sensor that works with solar energy and has a battery to store energy.
It is controlled by a specially designed electronic circuit for controlling the charging of energy, smart
meter operation, data transmission and reception are controlled by microcontroller.

Testing of the operating system and data transmission of the three prototypes, which began
after the prototypes were installed and the display development was completed, has found that

all three prototypes can measure and transmit data efficiently.




