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Abstract : This device is able to generate a clean and palatable drinking water by absorbing the water vapor present in humid air.
This device uses the process of dehumidification of surrounding air and generates consumable drinking water. This device might
have several applications in defense and during natural calamities. It also has a self sustaining future scope where it can use the
solar energy for its necessary power generation and also storage for further usage. It can also be designed to distill the impure water
using filtration and sanitization of muddy water, which can also be added further in design.

IndexTerms — water generation, clean water, peltiereffect, dehumidification, filtration, condensation, solar energy,
condenser.

l. INTRODUCTION

After a detail analysis and study of the systematically recorded data of last few decades on the occurrence of natural calamities
due to man made changes in the environment or naturally occurring calamities it has been observed that the survival of the being in
such critical situation needs some basic amenities, and the basic amenity of water ranks high in such situation so the idea or need for
undertaking such project was important. Also in military and survival in inhospitable condition requires basic edible water that led
us to developing this device.

There have been numerous endeavors to provide clean drinkable water in the situation of some natural calamities such as
earthquakes and flood naming the few. The physical connection is cut off and the distribution of basic amenities such as food, power
and water is disturbed, the main issue arises of distributing of water and storing the water in large containers for its further
consumption. Thus the delay in such tedious and costly process partly due to collapse of roads and connectivity may prove to be
curse to humanity. So to tackle such situation with lack of standard infrastructure the emergency water generation device need to be
developed which can be safe, easy to use and independent to operate. This was the primary purpose to develop a water generating
device.

Il. MOTIVATION

It’s a fact that more than 75 percent of the human body is composed of water and unfortunately it’s also a fact that 1.2 billion
people lack the access to clean drinkable water (as in 2017), the reason being water pollution and less sources of drinking water, and
its not just those 1.2 billion people, if we look at our daily lives, whenever we go out, what we prefer to drink is bottled water. So this
being our basic problem statement we preferred to develop a project for the community that would solve the drinking water issue to
some extent. The atmosphere holds some amount of water as humidity, and India is one among those countries that is blessed with
an average humidity of more than 45 percent. In order to make use of humid conditions we came up with an idea to develop a bottle
that can extract water on its own by absorbing humidity from the environment.

I1l. MARKET SURVEY

Before developing the initial designs we did a survey for understanding the prevailing problems, know the requirements, know
the cost expectations and also to get an overview of the design of life bottle.

A Google form was created and individuals including our colleagues, friends, family members, etc were requested to fill the same.
We got an overwhelming 121 responses, the results of the survey are as stated below:

While doing above do you face any drinking water issues?

-

Figure 1 Pie chart 1
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IVV. CONSTRUCTION

Until this point of time we are able to come up with two designs, the first being the very initial draft for the product. While the
second model was created after intense research and an in depth study of the processes involved in the production of clean drinking
water. The initial design has undergone various optimizations in order to achieve greater ergonomics as well as the ease of machining
in order to keep the machining costs low as possible. The existing model consists of:

ok wihE

Heat sink

Peltier module array
Condenser

Storage container
Cooling fan

Would you be interested to buy a portable device which can produce water on
the go in any situation and instantly fiter dirty water which is it for
consumption?

Figure 2 Pie chart 2

Do you use any specific portable device 1o combat with above Situation?

o v
®w

Figure 3 Pie chart 3

Do you perform any of the following activities trekking OR trips to outskirts
OR travell?(The big problem that each one of us faces during excursions and
travelling i1s availability of drinking water, this product solves this very
problem)

Figure 4 Pie chart 4

Intake fan and Exhaust fan

V. EARLIER DESIGN

This design was based on the first design but has undergone various changes as well as many parameters were either eliminated
or defined in order to eliminate any ambiguity in the design of the bottle. The dehumidifier unit was redesigned. This was done after
calculations were carried to decide the amount of air flow, the no of thermoelectric tiles, the configuration of these tiles, placement
of the fan on the top from its earlier place inside the cap. The requirement of the heat sink in order to cool the heated side of the
thermoelectric tiles. As well as accommodation of cooling fans for the unit and the exit of air flow from the unit. Also a condenser
coil is being introduced in the hollow space to accelerate the cooling process by increasing the exposed surface area to air. Also the
design for air outlet has been reworked such as that the cool exiting air would help to cool down the heat sink.
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Top plate

Water Condenser coil

Aluminium heat sink

Cooling fan
Peltier cooling device
Intermediate plate

Pure water storage tube

Thermal liquid tube

Power generation unit
Using peltier generator device

Figure 5 Earlier concept

A lid structure is introduced between the dehumidifier and storage compartment. It would have conical cross section on the lower
side, this side would act as a condenser for the solar distill. The storage compartment has been divided in four parts now : The
innermost being for the storage of dehumidifier condensate. The next to it will store dirty water and will contain a nano filter with
activated carbon filter which will be in form of a straw. This compartment will also collect the distill water from the solar distillation
process. The third compartment will be used for storing the thermal fluids, as earlier no changes have been made to this part. The
outer most part will now work for two processes, that is for solar distillation and forward osmosis. It will store saline or dirty water,
which could be then filtered by either process. Also at the lower end of the bottle space for the electronics and an independent power
unit for the bottle will be provided. This will help us secure the electronics from any damage and also increase the portability range
of the bottle. Also the This part being a little heavy will provide balance to the entire bottle and will resist tipping on any kind of
surface. Also the dimensions of the bottle were decided to be 300mm in height and 100mm in diameter. These dimensions were
decided considering the process requirements, ergonomics and portability.

V1. CALCULATIONS

Radius of fin (r2) = 60mm =0.06 m

Outer radius of fin (r))=40mm=0.04 m

Length of fin (L) = rz-r1 = 60-40 = 20mm = 0.02 m
Fin thickness = 3mm = 0.03m

Le=L+(%/,) = 0.02+ (0003/,y =0.0215m
A = Lc X t=0.0215 x 0.003 = 6.45 x 105 m?
Rac = 12+ (t/5) = 0.06+ ( 0-003/,) =0.0615 m

v=4.83m/s
1
h=10.45-v +10 (v)2

h = 27.6 W/m?K

1
[ 27.16 2
(210)x(6.45x1075)

3 n 1 3
Lcz x(—)2=0.02152 X ]1=0.14
kAp

0.0615 _ 4 po

004
Since the ratio is not a whole number we consider the graph for radius ratio of 2. hence from the graph we get value of fin

efficiency, ne f f=97%

Radius ratio =
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Figure 6 graph of fin efficiency

VII. CONSTRUCTION AND WORKING

A. Heatsink
There are two options available for manufacturing the heat sink i.e by casting and by conventional material removal
processes, since closer tolerances as well as smooth surface finish required for the efficient operation of peltier tiles
couldn’t be achieved using casting, we opted for material removal processes,Also the Machining or material removal
processes is less costly and much easier to design because casting require more attention todetailsand involves after
casting machining process which was costly and time consuming . The manufacturing sequence is as stated below: As
the Aluminium is ductile and malleable the CNC operations needed to be more precise and accurate.

1. Purchase of raw material (Al 6063 bar 200mm dia.)
2. Turning on lathe.

3. Grooving on lathe

4. Machining on VMC (Vertical Milling Center)

@,

Figure 7 Actual heat sink design
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B. Condenser

For manufacturing the condenser a strip slab of straight fin was purchased which are used as heat sink in
workstations/pc and other cooling devices and then it was fabricated in college workshop as per design
requirements.We made it as per design requirements in cubical shape where a thin Aluminium plate was cut and the
attached to the fins to take the shape of the desired fin specification.

Figure 8Actual condenser

VIII. ANALYSIS AND RESULTS

A. Steady state thermal

Steady state thermal analysis of Heat sink: We have performed steady state thermal analysis of heat sink to calculate the
temperature of fins at the tip, as well as heat flux of the heat sink. To obtain the result the model was imported and meshed
using mesh on curvature tool to obtain the required quality of mesh. Then the model were given the boundary condition
which we calculated earlier the heat flux was given on the surface on which Peltier tile is mounted and the convection of
27.6W/m 2 k was given as per the calculation of convective heat transfer coefficient. The heat flow given was about 180W.
We obtained results of heat flux as well as Temperature distribution of the Heat sink. The temperature and heat flux obtained
was about 49.163 degree Celsius and 30823W/m 2 respectively.
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Fiéure 9 Sink'rhesh
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Figure 10 Heat flux of stédy state thermal Figure 11 Temperature' of stéady state thermal

IX. CIRCUIT OF ARDUINO AND SENSOR

Arduino and Sensor (dhtl1-Temperature Sensor Module) circuit can be developed for temperature and humidity measurements the
circuit diagram is as shown below.This Temperature Sensor module along with the the arduino circuit will help us to determine the
temperature and humidity of fin’s and surrounding air/atmosphere for validation purpose.The program will help us to retrieve the
data into the laptop for further data analytics.

DHT-11

Pin 4

10K

Figurel2 Arduino circuit

X. FINAL PrRODUCT

Figurel3 Disassembled view Figure 14 Assembled view
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