LOW TEMPERATURE
THERMAL DESALINATION PLANT

For Producing Potable \Water

Fresh water is an essential requirement of mankind for drinking, agriculture & Industrial purpose & is
amongst one of the most important input for man's survival. The rapid increase of world's population
and nonuniform distribution of potable water has forced mankind to develop new techniques to
generate potable water. Fresh water rivers, lakes & other natural sources are not able to meet the
over growing demand of potable water forcing the scientists to look towards the sea to fulfill the need
of fresh water.

Sea water is available in abundance; however, its conversion to fresh water is limited & restricted due
to high cost of conversion. The salt content in the sea water is very high making it unfit for human
consumption and industrial use. Various processes are being developed to reduce the salinity of sea
water so as to make it fit for human consumption and use. The most popular processes presently being
used are Distillation, Reverse Osmosis & Electro dialysis. The selection of the right process depends
upon the initial capital investment, plant capital, operation and maintenance costs etc. Scientists all
over the world are constantly working on developing economical process so as to generate fresh water
on large and economical sales .

In this article the focus is primarily on the new process known as the process of
"Low Temperature Thermal Desalination" (LTTD).

0.1 Million Litres per day pilot plant on L TTD process has already been commissioned and is in operation since
May 2005 which was designed, fabricated & installed at Kavaratti in Lakshadweep. The plant has been
working since then, generating fresh water from the sea water to meet the drinking water needs of people
of Kavaritti Island, part of Lakshadweep. Sea water contains dissolved salts having a concentration of about
35,000 ppm which is too high for use by human beings. This level must be reduced below 500 ppm before it
can be used. Distillation is the oldest and the most commonly used method of desalination.
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desalination, where sea water is evaporated and vapours then condensed giving clean water. The
latent heat of water is about 540 kcal/kg making the process highly energy intensive and conventional
distillation columns prove uneconomical for production due to high input energy requirements. Various
techniques are being used to recover the latent heat like multi effect evaporators, which can lower
the energy requirement costs drastically. In L TTD method the energy requirement for the evaporation
of water are taken from sea which makes the process eco- friendly and uses renewable source of energy.

LTTD uses the temp difference which exists between the surface layer water (28° -30°C) & deep sea
layer water (7° -10°C) existing in an ocean to produce potable water.

Plant Layout for Low Temperature Thermal Desalination Plant

L .

WATER waprsLme - ™
L 'i.\"-\t

DEMETER TR : et 1

1111
FIAY  EHELLETUBE
COMIENSER

Ti{anium Tan{alum Produc{s Limifed




The basic principle of Low Temperature Thermal Desalination Plant:

The surface sea water at about 28°C - 30°C is pumped into flash chamber which is maintained under low
pressure of about 25 mbar absolute (below the saturated vapour pressure of water). The warm sea
water in the flash chamber evaporates due to low pressure being maintained, taking latent heat of
evaporation from the warm water stream itself. The evaporated water vapours move towards the
shell & tube condenser and the return water, loosing temp by about 7°C is returned back to the sea.
The main condenser has a 'circulation of cold sea water at a temp of 12° - 13°C, pumped from the lower
layers of sea & is used for the condensation of the evaporated water vapour. The condensate thus
produced is fresh drinking water fit for human consumption. The cold water pumped used in the

condenser can subsequently be used for air conditioning as the return temperature of this water is
around 17°- 18°C. This water being pumped from the lower levels of the sea is rich in minerals &

plankton and when discharged on sea surface becomes a potential breeding area for fish and other
marine life.

1. Flash Chamber

2. Condenser

3. Trestle

4. Sea water Sump

5. Output Fresh water

Typical Low Temperature Thermal Desalination Plant

LTTD method of producing fresh water from sea water consists of flash evaporator, main condenser,
fresh water & warm water pump and a vacuum pumping system. Since the major equipment is static
the entire project requires low maintenance, having long operational life (Refer schematic diagram).
The surface sea water is pumped into the flash chamber where low pressure is maintained. Almost | %
of water is evaporated in the flash chamber and the rest of the water freely flows back into the sea as
the flash chamber is maintained at a barometric height. The vapours evaporated in the flash chamber
are driven over the main shell & tube condenser and almost all of them are condensed. The cold source
of water pumped from lower layers of the sea takes away the condenser heat. The discharge water of
the condenser, available at about 17°-18°C, can be used for other cooling applications such as air
conditioning etc before discharging back into the sea. During the process of evaporation non

condensable gases released from the sea water & the plant leakage load are constantly pumped by a
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vacuum system to ensure that absolute pressure
in the range of 25 mbar is maintained in the
vessel. The estimated consumption of energy
per KL on a medium size plant is estimated
around 10 units/KI of fresh water generated.
As per the current rate of energy, the
estimated cost of generation is very economical
as compared to other conventional methods

presently in use.

The main features of LTTD plant are:

= No pretreatment of feed water required.

= Assured consistent quality water fit for drinking as per WHO standards.
= Operational simplicity and easy maintenance.

= Zero environmental Pollution.

= Use of renewable energy.

= Highly nutrient cold water available which can be used to enhance marine life.

Vacuum systems designed and manufactured is capable of handling total non condensable & carry over
water vapour load maintaining system pressure of 25 mbar.

A 10 times larger project of 1.0 Million Litres per day (10 MLD) based on the above L TTD concept is
already in advanced stage of erection & commissioning in the costal waters of T.N.
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