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ABSTRACT

The underlying proposed model for water purification system mimics natural hydrology cycle which is based on
evaporation and condensation of impure water. This system is capable of providing ample supplies of purified waterfor
drinking and cooking purpose to societieswhich do have sufficient water supplies but still rely on water tanks or Reverse
Osmosis water purifiers for fresh drinkable water. The modeldesalinates, collect and supply water automatically as it
designed by using industrial automation technology.[4]Desalination plant based onthermal Evaporation is also
conceivable in places where sea is a major source of water also.
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INTRODUCTION
Pure water scarcity is top rated global issue around the world. Approximately 1 billion peoplecannot get
access to safe drinking water.Four out of every10 people gets affected eitherby scarcity of water or impure
water borne diseases. Earth is covered with 75% of earth’s crust by water but this water is saline. [1]So why
not purify this saline water to fulfill human needs. [6]Many water desalination plants have been already
installed in more than 120 countries including UAE, India, Israeli but most of these plants are based on
Reverse Osmosisprocess which has its own drawbacks. Galmobile vehicle developed by Israeli is a running
water purifier capable of working during epidemics and at natural disaster sites by converting muddy impure
water into potable water. Evaporators in submarine which uses evaporation and condensation processes to
purify sea water is a major source of purified water for submarine mission survival that lasts upto 6 months or
even more. Rain waterharvesting is another attempt in storing water and to bring up ground water level. Solar
stills are the eco-friendliest,low cost, low maintenance water purification systems that float on water surfaces,
usually in sea and uses direst sun’s energy to desalinate sea water. But this system highly depends on
atmospheric conditions to work effectively. Most of these stated methods of fighting scarcity of water are
either state level or home based.
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[2]Thedesignis aimed and designed to reduce the cost of purifying water, labor work, maintenance cost, etc.
collectivelyof a society. This project is basically based on purification and distribution of fresh water using
Industrial automation technology. Therefore, no skilled person is required to operate the plant after its
complete establishment.

Beakers, Funnels, Transfer pipes, sealing material, Metal detectors, Solenoid valve, Relays, push buttons,
Immersion rod, Wire, Solid base, Screw driver, SMPS, Coolant material, coolant piping, wire cutter, electric
tape, Delta DVSP14SS2 PLC, RS-232 communication cable, LED lights, Computer system and power
supplies are basic hardware requirements.Wonderware Intouch(SCADA(Supervisory Control and Data
Acquisition)) software, WPL soft version 2.33 programming software are needed for downloading logics in
PLC and for process animation on monitor screen.

METHODOLOGY
A start push button is pressed manually to start the process and simultaneously a green LED turns ON
automatically to depict the running state of the process.Process consist of two separate containers. The first
container incorporates heating process while the other container is a collector and it incorporates a pumping
system.Water is feed to the first container through a pipe network automatically with the help of a solenoid
valve(24V DC).To detect the level of water in first container two set points are chosen and a single set point
for the other container. Now placing three proximity sensors(3 wire NPN type metal detector) one at each set
point the level detection which is an analog quantity gets converted into equivalent discrete quantity.Two
metal floats made of aluminum each one attached to the wall of each container are made to move freely
vertically along a straight line.  These floats will now decent or ascent according to the level of water in each
container and thus denoting water level.Sensor 1 and sensor 2 are placed at the outside of bottom and topmost
height of first container respectively. Sensor 3 is placed at the outside topmost height of the second
container.Now if first container is empty then the respective metal float will be in front of sensor 1 showing
low level of water. This way sensor 1 will be high(ON) and solenoid valve will get high automatically and
water will start filling the first container.As soon as the water reaches the topmost level of first container the
respective metal float will be in front of sensor 2. This way sensor 2 will be high and solenoid valve will be
automatically closed and the immersion rod already dipped into the water of first container will automatically
start heating the water.If the sensor 1 is high but the start button is not pressed then the process will remain in
rest state only.There are two individual electrical supplies to immersion rod. The electrical supplies are from
renewable/non-conventional source of energy and single-phase power supply.There is an automatic switching
between the two-stated electrical supply keeping the renewable or no conventional source of energy at
priority. This switching is done with the help of an AC 220V relay. The ON/OFF of immersion rod is also
controlled automatically via a 24 V DC relay connected to an input port of PLC.Now as the water boils it
starts forming water vapors. These water vapors are collected in a piping system which is wrapped up by a
coolant(acetone). This coolant increases the rate of condensation of water vapors.The condensed water vapors
are collected in second container.Now as the water level in second container rises to the topmost height, its
float reaches in front of sensor 3 and it becomes high and the whole system comes to a halt and red LED turns
ON to depict rest state of the process.The condensed water is pumped to houses for domestic usage.The
remaining impurities like salt left at the bottom of first container can be removed either manually or
automatically.Corresponding ladder logic program is designed on WPL soft 2.33 version software. It is first
tested on simulator and then downloaded to DVSP14SS2 Delta PLC via RS-232 communication cable.Above
mentioned PLC works on 24V DC supply and thus PLC is given power from SMPS which converts 220V AC,
50 Hz supply(domesticsupply) to 24 V DC supply.
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FLOWCHART DIAGRAM
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CIRCUIT DIAGRAM
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LADDER LOGIC DIAGRAM

Inputs (X0- START Push Button, X1-STOP Push Button, X2- Proximity Sensor 1, X3- Proximity Sensor 2,
X4- Proximity Sensor 3).Outputs(Y0-Green Light, Y1-Red Light, Y2-Solenoid Valve, Y3-Immersion Rod via
DC Relay).

RESULTS & DISCUSSION
The required system with specified configuration has been achieved successfully.[9]Thermal evaporation
desalination processes are simple and easy to operate as compared with RO based Desalination Plant. RO
water purification systems require maintenance every 6 months plus the semi-permeable membrane tends to
clogged up (Fouling) due to retention of impurities, metals and minerals. If seawater is to be filtered via RO
system then the seawater is needed to be pre-treated. Waste water from RO water purification system contains
high amount of salinity and impurities and when it comes back to ground water, it further increases the overall
salinity of ground water. This further increase the need to more filtration of ground water.[8] Whereas there is
no wastage of water in Thermal evaporation desalination systems.[5] Thermal based desalination processes
produce highly purified water than RO based water purification system at cheaper price. Suppose there are
500 houses in a society then more than 55 Lakh INR are required for the installation, maintenance and
electricity consumption to run RO systems for the first year along with installation of RO systems. That also
with the purification rate of 1 Liter of purified water in 8 minutes.Boiling the water removes the microbes but
not the pathogens, arsenic and other heavy metals. [7]Chemical disinfectants like chlorine, potassium per
magnate, iodine and alum prevent waterborne diseases but are not effective against heavy metals present in
water. [3]RO is capable of removingheavy metals like arsenic but it also removes the minerals required for
human body growth. Bottled water does contain deadly chemicals which are added to it during packaging and
processing of impure water. For example, chemical disinfectant reacts to form other compounds like
carcinogenic salt from bromate.
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CONCULSION
Evaporation based desalination process is more reliable and effective than most of the alternatives sources of
purified water. A high-quality coolant can be used to further increase the rate of condensation. A Rankine
cycle can be developed to minimize heat loses and further increase the efficiency of the process. The base of
first container can be made slant so that the leftover salts and impurities can be easily removed from the
container. Using analog level detector,we can get accurate water level measurements. A pictorial
representation of the whole process can be developed on SCADA and can be communicated with the PLC.
Now whatever happens on the process hardware it will be reflected on SCADA i.e. on computer screen. This
way a single non-technically skilled person can operate the plant. Other processes like sedimentation, carbon
filtration can be incorporated to increase the purity of water. Mineral cartilages can be added externally for
added minerals to the water.
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