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-------------------------------------------------------- ABSTRACT----------------------------------------------------------The salt water is being a problem for a long time with decrease in fresh water reservoirs it has become difficult to
survive in the future. This paper concerned on using a clean energy for converting the saline water of sea into
fresh water which can be used for drinking .The tidal energy of sea is being earlier used in order to generate
electricity the spare water is being pumped back into the sea but if the spare water is being converted into steam
using solar thermal power and the electricity produced by tidal power, then the evaporated water after cooling can
be stored which can be used for drinking. The changes are been done in order to use the central receiver thermal
power plant in order to produce power as well as clean source of drinking water without depleting the natural
fossil fuels and without disturbing the environment.
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I.

INTRODUCTION

THE freshwater resources are nowadays increasingly short, seawater desalination is a new technique for
freshwater resources replacement, has been highly admired by many countries and institutions. But in the area’s
such as Remote Island, due to the high input, high consumption, equipment complex reasons and degradation of
natural resources, resulting in seawater desalination technology is not used in production and practiced; therefore
the development of a clean energy-efficient desalination technique is close. In recent years, research on seawater
desalination gradually increased the concern of researchers, and issues related to energy-efficient desalination has
become a hot spot. Methods usually include seawater desalination by freezing method, electro dialysis,
distillation, reverse osmosis.
This research paper concentrates on tackling issues like

Scaling.

Cost.

Scarcity of fresh water.

Flood

Cyclones.

Fig. 1 Showing the Moon's declinational effect in production of semidiurnal, mixed, and diurnal tides

DOI: 10.9790/1813-0604015862

www.theijes.com

Page 58

Desalination of Sea Water into Fresh Water Using Thermal and Tidal Power
A. Solar Energy Power Plant
For decades, to come the sun will grow in importance as one of the best alternatives for fossil fuel as a natural
source of energy. The solar radiation on earth surface, though erratic due to cloud cover, discontinuous due to
night and seasons; and diffuse but enough to provide energy for industrial process ,commercial building, private
homes, electricity generation& many other endless uses. Solar heating and cooling system have been
commercialized. Large size solar thermal power plants (100MW) are in the developing stage.
There are two types of solar thermal electric power system:
 Central receiver thermal power plant
 Distributed collector solar thermal power plant.
1. Control Receiver Thermal Power Plant
The arrangement of a central receiver thermal power plant uses an optically transmits radiant solar energy from a
reflector known as heliostat a centrally located receiver on a tall tower for converting water into steam .the
central receiver is an insulated enclosure with a slot opening of about 1x4m and with cooling tubes opposite the
slot .the radiation through slot can give rise to a very high temperature about 2000 degree Celsius .A part of
steam is allowed to expand through a conventional turbine and the rest is utilized for thermal storage as a storage
is essential requirement to take care variable solar radiation .the use of storage facility helps the plant to produce
electrical output at or near rated power continuously. The working cycle is Rankine Cycle and the system is
known as ―stand alone solar power plant ―and most closely represents the manner in which conventional plant
operate.
For example the solar energy power plant in California the principle of operation follows as The installation uses
parabolic concave shaped with an open top, solar thermal science along with natural gas to generate electricity.
About 90% of the electricity is produced by the sunlight. Natural gas is only used when the solar power is
insufficient to meet the demand from Southern California Edison, the distributor of power in southern California.
Mirrors used:
The parabolic mirrors are used. The sun rays falls onto the panels made of glass, which are 94% reflective, unlike
a typical mirror, which is only 70% reflective. The mirrors automatically trace the sun throughout the day. The
greatest source of mirror breakage is wind, with 3,000 mirrors are replaced each year. Operators can turn the
mirrors to protect them during intense wind storms. An automated washing mechanism is used to periodically
clean the parabolic reflective panels.
Heat transfer:The sunlight reflects off the mirrors and is directed to a central tube filled with synthetic oil, which heats to over
400 °C The reflected light focused at the central tube is 71 to 80 times more
As per my knowledge this idea of using the solar energy power plant and tidal power plant to produce fresh water
and to get clean energy as a byproduct is not been considered and thought.
B.
Tidal Energy
Tidal power, also called tidal energy, is a form of hydropower that converts the energy of tides into useful
forms of power - mainly electricity.
Although till recent years not widely used, tidal power has potential for future electricity generation. Tides are
been more predictable than wind energy and solar power. Among other sources of renewable energy, tidal power
has relatively high cost and limited availability of sites with sufficiently high tidal ranges or flow velocities, thus
resisting its total availability. However, many recent technological developments and improvements, both in
design and turbine technology , increases the availability of tidal power than previously thought, and that
economic and environmental costs may be brought down to competitive levels. Tidal energy is unconventional
never ending energy source.
Tidal power conventionally involves constructing a dam across the opening to a tidal basin. The dam includes a
sluice that is opened to allow the tide to flow into the basin; the sluice is then closed, and as the sea level drops,
conventional hydropower is produced which can be used to generate electricity from the elevated water in the
basin.
The energy potential of tidal basins is voluminous — the largest facility, the La Rance station in France,
generates 240 megawatts of power. Currently, France is the only country that successfully uses this power source.
French engineers have noted that if the use of tidal power on a global level was brought to high enough levels,
the Earth would slow its rotation by 24 hours in every 2,000 years.
Tidal energy systems can have environmental impacts on tidal basins because of reduced tidal flow and silt
buildup.
3 Ways of Using the Tidal Power of the Ocean
There are three basic ways to tap the ocean for its energy. We can use the ocean's waves, we can use the ocean's
high and low tides, or we can use temperature differences in the water.
Wave Energy:-
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Kinetic energy is present in the moving waves of the ocean. That energy can be used to move the shaft of a
turbine.
When the wave goes down, air flows through the turbine and back into the chamber through doors that are
normally closed.
This is only one type of wave-energy system. Others actually use the up and down motion of the wave to power a
piston that moves up and down inside a cylinder. That piston can also turn a generator.
Most wave-energy systems are very small. But, they can be used to power a small light house.
Ocean Thermal Energy:The ocean energy idea uses temperature difference, in the ocean Power plants can be built that use the difference
in temperature to make energy. A difference of at least 38 degrees Fahrenheit is needed between the warmer
surface water and the colder deep ocean water. Using this type of energy source is called Ocean Thermal Energy
Conversion or OTEC. It is being used in both Japan and in Hawaii in some projects.
Tidal Energy:Another form of ocean energy is called tidal energy. When tides come onto the shore, they can be trapped in
reservoirs behind dams. Then when the tide drops, the water behind the dam can be let out just like in a regular
hydroelectric power plant.
In order for this to work well, we need large increase in tides. A difference of 16‖ is required between the low
tide and high tide. There are only a few places in the world where this tide change can occur. Some power plants
are already operating using this idea. One plant in France makes enough energy from tides to power 240,000
homes.

Fig 2 – shows down view of a dam, Blue and dark red colors shows low and high tides, respectively.
Tides in the ocean are caused by the joint action of sun and moon .there are normally 2 high tides a day ,each
about 12 hours & 25 minutes apart .the change in level between high and low tides produces available energy
provide sufficient water can be impounded at high tide and released at low tides through a water turbine.
The single basin schemes suffer from the drawback that they can only generate power for part of a time due to
discontinuous effect of the tides .the two basin schemes produces continuous power at the cost of extra capital
cost.
Tidal power is reliable, clean source of renewable energy .the plant at la Rance in France has been operational for
about 20 years producing 240MW of power.
C. Ohmic Heating
Joule heating, also known as ohmic heating and resistive heating, is the process in which the flow of an electric
current through a conductor produces heat. The amount of heat produced is proportional to the square of the
current such that
This relationship is known as Joule's first law. The SI unit of this energy was named the joule and the symbol is
J. The commonly known unit of power, the watt, is equivalent to one joule per second. Joule heating is
independent of the direction of current.
Joule heating is caused by interactions between the moving particles that form the current and the atomic ions
that forms the body of the conductor. Charged particles in an electric circuit are accelerated by an electric field
but give up some of their kinetic energy each time they collide with an ion. The vibration energy of the ions
provide evidence itself for heat and a rise in the temperature of the conductor. Hence energy is transferred from
the electrical power supply to the conductor and any materials with which it is in thermal contact.
Joule heating is referred to as ohmic heating or resistive heating because of its relationship to Ohm's Law. It
forms the basis for the large number of practical applications involving electric heating. However, in applications
where heating is an unwanted by-product of current use, the diversion of energy is often linked to as resistive
loss. The use of high voltages in electric power transmission systems is specifically designed to reduce such
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losses in cabling by operating with equal measure or extent lower currents. The ring circuits, or ring mains, used
in UK homes are another example, where power is delivered to outlets at lower currents, thus reducing it. Joule
heating does not occur in superconducting materials, as these materials have zero resistance in the
superconducting state.
Resistors create electrical noise, called Johnson–Nyquist noise.
As a heating technology, Joule heating has a coefficient of performance of 1.0, which means that that every joule
of electrical energy supplied produces one joule of heat. In contrast, a heat pump can have a coefficient of more
than 1.0 since it moves additional thermal energy from the environment to the heated item
II. THEORY
The high tides and low tides are basically forms by the gravitation field of moon with that the high tides are
formed, and when the moon is set, i.e. when the sun rises the, tides tends to move back that are used in order to
rotate the shafts of generator which convert’s the mechanical energy into electric energy since the mechanical
work is been done by rotating the shafts of turbine which is connected to the generator. Therefore the electricity
produced by the tides is been stored.
The solar radiation is erratic due to cloud cover, discontinuous due to night and seasons, therefore using the
electricity produced by tidal power and using it to produce heating will solve the above problem. Now using the
principle given by ―JAMES PRESCOTT JULE‖
H α I² (CURRENT),
H α R (RESISTANCE),
H α T,
Therefore, H=I²RT.
This is also known as ―HEATING EFFECT OF CURRENT‖.
The electricity produced in order to heats up the sea water.
The aluminum pipes is been used in the piping of thermal power plant in order to increase the temperature of the
water, the sea water is being pumped into the assembly comprising of the aluminum pipes which are used in the
thermal power plant, thermal power plant converts the sea water into vapors /steam a small amount of steam is
transferred to rotates the turbine which also produces electricity and other major part of steam is cooled down to
obtain water. In winter season and cloudy days or in nights electricity produced by tidal power is to be used
which will increase the temperature inside the pipes , therefore the evaporation process starts leaving the salt in
the pipes and the evaporated water i.e. the water vapors are collected separately.
Therefore, water vapors produced are cooled down in order to collect the water that is pure and drinkable in
nature.












III. PROCEDURE
The tides are attracted by moon’s gravitational field, therefore when the tides are high enough then close
the chamber, which consists of shafts, so that the shaft start rotating the current so produced are stored so the
generator starts producing electricity.
When the tides are low, they tend to move back therefore again the shaft rotates and the generator starts
producing current.
Now, with the chamber closed the sea water is pumped into the assembly of solar energy power plant
with aluminum pipes fitting with the help of an electric pump in order to cope with the potential difference.
The interior temperature of the central receiver thermal power plant rises up to 510 degree, which
converts the sea water into steam /vapor Formby
The steam so produced rotates the shafts of the turbine which is attached to the generator in order to
produce to electricity.
The steam so produced in the above step is cooled down and taken out.
The main constitute of sea water is salt (sodium chloride) therefore when the phase of water changes its
leaves behind salt.
Therefore the salt is removed from the sea water.

IV.

PROBLEMS

Scaling problem.
No solar radiation in winter season.
Cost is high.
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V.
REMEDIES
The electricity produced by tidal power in hot seasons and by steam can be sold in order to account for cost of
establishment. Second the in winter season heating effect of current can be used to convert sea water into fresh
water. For scaling each section of aluminum pipe have to clean separately or any sticking agent have to be
applied in the interior parts of the pipes.






VI.

ADVANTAGES

Clean source of energy.
Water is desalinated.
Salt is produced.
The imbalance caused by the melting of polar caps can be controlled which will help in the controlling
the formation of cyclones and hurricanes.
Flood management.

VII.
CONCLUSION
The desalination of sea water using solar thermal power plant and tidal power can be used in order to produce
clean energy, drinkable water& salt and will help in controlling environmental problems such as cyclones, flood.
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