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Abstract

A low-power-small-scale desalination aims to design, treat, and recycle saline in the
area with high salinity in surface water as an alternative of water supply in the northeast region.
A pilot device was installed at Bann Nong Katiem Tai, Tumbol Nong Bua Ta Kiet, Amphor Dan
Kun Tod, Nakhon Ratchasima. The equipment was equipped with a smart device to monitor

and record water budget of the operation. Activities are divided into 3 parts as follow.

The first part is a design and installation of a low-power-small-scale desalination which
consists of 3 main components (a) power source is derived from 3kW output of the solar panel
with an inverter, switches and control box device, to supply suffice power consumption during
day-time operation, (b) a polyamind membrane module with a pre-treatment system to
remove residues prior to the desalination process of the membrane, and (c) enclosure and

control device. The daily output is designed to process at least 6,000 liter of water per day.

The part is the design and installation of a smart meter system as the device to monitor
water input and consumption. The smart meter is the ultrasonic flow meter. It is the
supplementary equipment for the small-scale desalination. Two ultrasonic flow meters are
installed at the inlet and outlet. The measurement is used to calculate the water production
of the small-scale desalination. The water flow rates are transmitted via RS485 interface and

the data are wirelessly send to the cloud. The measurement provides real-time water usage.

The third part is brine water management. The design of the management system is
based on a two-step hybrid approach to recycle treated water and reduce the environmental
impact of the discharge. The brine management system uses the ion-exchange to lower salinity
and mix with the water supply in a storage tank. The discharge also later treated with an
underground filtration prior to discharge into a modified wetland for further treatment with
native plants and reeds. The reeds and grass were planted in the wetland to facilitate removal
of dissolved solids. The treated water was slowly diluted into the nearby pond which can be

recycled for later use.



