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Goal
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Off the grid level

For people with access to electricity
and water, they still need to be off
the grid sometimes. The reason
could be either they have the
poor infrastructures or have the
need of off-the-grid life, such as
camping. They are half off the grid.

We could define off-the-grid in
different level: Completely on the
grid, which means people get full
access to water. Half off the grid,
which means people have access
to water and electricity grid that
Is not stable or tends to be more
self-sufficient and live without
electricity grid. And completely off
the grid: live totally without water
and electricity supply.




Access to electricity
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For example?

In India, there're 163 million people lack
access to safe water and 210 million lack
access to improved sanitation. Also,
300 million people in rural areas live
without electricity supply. Besides, for
people who get access to electricity,
the electricity supply is not stable.

What could we find? & e

From the map, we could find out

common areas that are short of {
electricity and water resource. They : L”“{;“
are mostly Africa countries, some \ ~ ;’f
Southeast Asia countries and South J ﬂ/.)/
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How much we are
off the grid?

Majority of us is
on the grid

Some of us live

in developing
countries are off
the grid, or not
completely on the
grid
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Very few of
us are totally
off the grid

Conclusion

Most people on the earth connect to
the grid. However, some people are
still suffering from water and electricity
supply problems. They usually don't
come alone, especially for people
living in developing countries with
infrastructure. It means in some
countries, people with poor clean
water supply may also lack electricity.
Besides, even though many people
have connected to the grid, the water,
and electricity supply could be quite
unstable.



Existing products

There're existing products used for
the different off-the-grid scenario.
For example, there're products for
off-the-grid scenarios in the wild,
like life straw, hand-crank flashlight,
or solar panel charger. Many off-
the-grid products are not for an
extreme off-the-grid scenario, like
a tent or barbecue grill.

Design opportunity

It could be a design opportunity that
we develop a product solving two
off-the-grid problems at the same
time, for example, energy and water.
Besides, there're few products aim
for families or home which is not
connected to the grid or could not
getstable water and electricity supply.

It's hard to solve the long-term off-
the-grid problem though, but it's
still possible to solve short-term
water and electricity shortage, which
could be the key for the product.
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Technology routes: electricity

Hand & foot power

The hand-crank
electricity generator is a
simple device. It doesn't
produce any pollution,
however, to produce
enough electricity, it
means you always need
to crank the electricity
generator, which is not
convenient for long-
term electricity supply.
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Solar power

Solar power is the most
common energy on
the earth. However, the
efficiency of the solar power
is low, and it couldn't work
fine in places where there're
not enough sunshine.
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Chemical power

Chemical energy is everywhere
in our daily life. We could find
them in electronic device and
cars. However, some chemicals
in chemical 'batteries could
be extremely harmful to the

Wind power /m
Wind power is 100%

environment-friendly
and effective. However,
traditional wind power
electricity generatoris pretty
huge. Usually produces
electricity for the electricity
grid.

WIND PowcR



Technology routes: water

purification

wATER PLTER

Solar still

Solar still is a simple device
using solar heat to get
distilled water. It's reusable
and cheap. However, it
couldn't work in the places
where's cold and has few
solar resources.

Water filter

A water filter is a
common  purification
device. However, you
need always keep an
eye on the filter part and
change it frequently. For
some water resource, it
doesn't work very well.
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Selection

The technology route for the
final product is to combine
solar still with chemical
battery or solar panel.
This combination makes
the device more portable,
reliable and affordable.



Further research:
salt water battery

There are loads of experiments
on saltwater battery. It's easy to
find relevant videos regarding the
way of using saltwater to produce
electricity. In addition, there're also
some saltwater light products. To
learn more about saltwater energy,
| learned about the principle of
saltwater energy and relevant existing
product to get more information for

the final construction.

The  best material for the
negative pole of the Dbattery
Is Aluminum. In the saline solution,
Aluminum lose electrons without
getting blocked by the oxide coating,
making electricity generation
possible. Most importantly, the by-
product of the reaction is not harmful
to the environment.

Saline solution ’



Ry

Glass Tube

Condensate
Surfaces —,

f f Salt Water f f

Jute Cloth Tray

Concrete block

Glass or plastic cover

y Distillate Water

Colection trough

g (a)
oy R
Insulation
Figure 2 Single slope type solar still
Soline "R cover
waler Central support
Collection trough Sunlight

Basin liner
-------------------------------- Concrete footer
////////////////////////// i
Figure 3 V type solar still
Glass cover
Collection trough
Catch
Trough

Figure 4 Tverted V type solar still

Plastc cover

Salinewater

Collection trough

___consendatior

glass or
plastic sunlight
L - droplets of
‘ )

beer/wine/saltwater/ect

Condensate
Surfaces —»,

Glass Tube

f f Salt Water f f

ray|
flnle( Outlet

| Distillate Water

[<—support

(b)

Transparent
Glazing

[ Reflective
Surface

Tray with
contaminated
water; black
or other

1| absorptive
quality

—> Cold water containing tank

Stand

Water collection segment

_nn:_, Spheriedl shsorbes
0

[

aces that
are la and electricity
are most likely warm and humid. It
means that the incline of the solar
still should be at around 25 degrees
to get maximum efficiency.
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Dome shape
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It's also necessary to consider the
shape of the solar still. Usually
ramp shape is more effective than
a dome shape because the distilled
water is less likely to get back to
dirty water.

T T~

Ramp shape

Best angle



Initial sketch




Plastic cover
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Final selection

The section view shows two technology
routes for the device: solar still with salt
water battery or with the solar panel. For
plan A, the saltwater battery is inside while
solar still is outside. In plan B, the solar
panel is placed underwater to save space.

For the saltwater battery, there're existing
products using saltwater as energy. For
the solar still, we could find lots of relevant
productsand experiments. In plan B, electricity
generation efficiency and waterproof could
be problematic. Thus the final choice is plan A.
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Idea selection

This off-the-grid device is for the family and portable
for usability consideration. As the ramp or cone shape
Is the best for the solar still, the appearance is more
functional based.




Mock-up

To make sure that the prototype
could be in the right size, | made a
full-size cardboard model to find
the best size and to explore how the
structure of the product could be.
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- Function model .
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In this step, | tried to figure out
if the shape of the solar still
IS reasonable. | made a plastic cover
and to put it in the pot. It turns out
working perfectly. Then | put this
device under the 25 degrees sunny
weather in Sweden, and it gets started
to collect water in 1 hou




Second sketch

For this project, | got a circuit board
used for the final prototype. There
are three buttons on the circuit
board: power, brightness and reset
button. The inner part is for the light,
the outer is the water distiller.

These sketches are about
the cover on the top which
contains the circuit board for
the light and USB, and also
for the body: The collector
for the distiller device.

)




Ideation & final sketch
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Final section view
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Drawings

These are the drawings of light and battery
parts. They're made by SLS 3D printing.

21.00 |,

18.580

Circuit board cover

38|00

Inner light cover Reflector Battery cover(with metal parts as poles)



Drawings

These are the drawings of the vacuum

forming molds of the plastic parts. They will

be made of wood using CNC machine.

Inner basin

00°2Z

Light cover

Outer basin
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Power on/off

~ There're three buttons on the top: The power
~ button, to turn the device on or off. Reset button:
~ to make sure the device working normally(as the
electricity supply from the salt water battery could
be unstable sometimes). A knob to adjust the
brightness of the light. The hollow area on the
knob makes it easier to use.




Construction process
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Reflections

1. Manufacture process. The body
of the prototype is ABS plastic
and vacuum formed. In the mass
production. to make the thickness
of the outer plastic parts even
and the overall quality Dbetter,
injection molding should be
introduced for the manufacturing
process of the body parts.

2. Although saltwater and
aluminum battery causes no
pollution, there's still the possibility
to get improvement:. as the
production process of aluminum
consumes large quantities of
electricity and is not friendly to
the environment.

3. The light with brightness for
two people should be at least
700 lumens. However, for this
prototype, the only available light
is 350 lumen due to the limitation
of the battery. If possible for further
development, a brighter light
should be introduced.

4. Usability. By changing CMF
features of the buttons and the knob
on the top, it's possible to improve
the user experience of the device.

5. Others. The connection part
between the handle and main
body is not strong enough due to
the limitation of vacuum forming.
Besides, the thickness and weight of
the main body should be reduced
to make it easier for daily use, like
pouring water or carry.
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Videos

Energy Salt water: https://www.
youtube.com/watch?v=6J5R9X8QrJA

Chargesmartphonebywater,amazing
smartphone life hacks .https://www.
youtube.com/watch?v=_cw1NcTp4L8

Solar still design processhttps://www.
youtube.com/watch?v=QdH09J9hBb0
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