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Abstract

Water thermal pollution is one of the most critical pollutions that threaten the
Aquatic environment, any increase or decrease around water temperature
standards is considered a thermal pollution. A common cause of thermal
pollution is the use of water as a coolant by power plants and industrial
manufacturers. When water used as a coolant then returned to the natural
environment at a higher temperature, this change in temperature decreases
the level of dissolved oxygen supply, and affects ecosystem composition.
Fish and other aquatic organisms adapted to particular temperature range can
be killed by the abrupt change in water temperature known as "thermal
shock.™ thermal pollution may also increase the metabolic rate of aquatic
animals, as enzyme activity, resulting in these organisms consuming more
food in a shorter time than if their environment were not changed.

This type of pollution cannot be measured in laboratories because of the
physical and chemical characteristics of water that establish chemical
equilibrium with its new surroundings which results in false measurements
for the water temperature parameter values. For this reason the control of
water thermal pollution needs In-situ temperature measurements, so there is
a necessity for a continuous water quality monitoring in real time to stand on
the actual values of pollutants.

Different methods of water quality monitoring are illustrated in this study,
discussing advantages of these methods and the challenges facing each
method, Then the study scopes on the wireless monitoring of water thermal

pollution through the use of locally assembled waterproofed sensors
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connected to low power wireless sensor nodes which in turns communicate
with the host computer through Xbee radio chip modules that support the
(IEEE 802.15.4/Zigbee) wireless communication protocol. This
communication protocol fill the gap of low data rate with low power
consumption in the IEEE wireless communication protocols chart as
presented in chapter two. Work in the study is done in many directions
simultaneously, first the study used two types of local sensors, the
(LM35DZ) analog temperature sensor and the (DS18B20) digital
temperature sensor, validation of these sensors is done three times through
the study, first after purchasing of sensors, then after waterproofing of
sensors and finally after the assembly of the wireless sensor node with the
implementation of the wireless connection. To receive data from sensors the
study used two types of microcontrollers the (16F877A) PIC microcontroller
and the Arduino Uno board that includes (Atmega328a) microcontroller,
and that to determine the power consumption in both systems, also the study
put into consideration the type of batteries to be used and a comparison
between them in their capacities and discharge rates, in addition to the
empirical experiments done to measure the signal strength of the wireless
connection and to assign the optimal location for adding another sensor node
to prevent signal loss between wireless nodes. Finally a visual basic software
application has been designed as a user interface application for remote
monitoring of all data collected from the wireless sensor nodes without the

intervention of human on the process of collecting water samples.
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