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Introduction

Thismanual is mainly for those who want to promote the use of solar cookers by teaching and training othersin their home countries. It is
not meant to be comprehensive, but more as an introduction to the wide variety of different waysin which solar energy may be used for
cooking. It introduces a number of solar box cooker models. Some of them are older models, which we have had alot of experience with.
The newer models are interesting, but still have to be developed and tested carefully.
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Technology For Life (TFL) is a Finnish non-governmental organisation founded 1983 for people interested in the responsible use of
technology. It brings people together - from students to professionals - to discuss, promote and learn about more humane and
environmentally friendly technology. TFL works to have ethical principles more often considered in decision-making. TFL works together
with INES (International Network of Engineers and Scientists for Global Responsibility) for reducing arms and for liberating the resources
to satisfy the basic needs of developing countries and for improving the state of the environment all over the world.

TFL began its project on solar box cookersin 1992 by delivering itsfirst solar box cooker to Oshakati, Namibia. Later the project has been
expanded to Nepal. Both Namibia and Nepal are very appropriate countries for solar cookers. For example, in Nepal the rate at which the
forests are being depleted is the fourth highest in the world. Widespread use of solar cookers could significantly help to preserve forests,
and thus decrease erosion.

Experience in Namibia and Nepal has shown that it isvital to involve local people in the promotion of solar box cookers right from the
start of the project. The promoters must learn, and take account of, local conditions and local customs when planning their campaign. If
cookers are just brought in from the outside by foreigners and left there together with printed manuals, this does not lead anywhere. It is
necessary to stay with the people, become familiar with their customs and habits, and take their opinions and experiences into account
when adapting the solar cooker to suit local conditions.

TFL wantsto thank Finnish International Development Agency (FINNIDA) for publishing this manual. FINNIDA's financial aid has
made it possible to continue with and broaden both research and fieldwork on solar cookers in Namibia and Nepal.

Why use a solar box cooker?

About 2000 million people, over one-third of the population of the world, are daily dependent on firewood as the source of their cooking
and heating energy. They livein the tropics, in the most favourable areas for the use of solar energy. Every year the cutting of firewood
resultsin the loss of 20,000 - 25,000 km?2 of tropical forests (UNEP).

Health aspects

The use of solar box cookers aso brings with in important health benefits. Diseases spread through contaminated water cause 80% of the
illnesses in the world (WHO). Heating water to the pasteurisation temperature of about 60 C destroys disease organisms. This temperature
is easily achieved with solar cookers. Acute respiratory infections (ARI) are the cause of death for millions of children in the world each
year. The large majority of these casualities occur in the developing countries as a result of polluted indoor air due to cooking over open
firesin houses without chimneys or ventilation. This problem could be greatly reduced by using solar box cookers, which are, of course,
completely smokeless. The solar box cooker also preserves many micronutrients better than traditional cookers do. Solar cooking is safer
than open fire, because there are not any flames, i.e. less burning accidents.

Women's work

In devel oping countries many people, mostly women, and quite often children have to spend several hours daily collecting firewood. This
work is very heavy and causes many injures. Solar cooking can greatly reduce this time. Women could use the time saved for study,
cultivating vegetables, taking care of children or communal activities. Also money is saved for other basic needs, because solar cookers do
not need fuel.

Short history of solar cookers

The box-type solar cooker is an old invention; The first documented use is from the late 18th century when a Swiss, Nicholas de Saussure,
prepared food using a device of this kind. However, a more widespread use of solar cookers did not take place until the 1970s. At the
moment the estimates of the number of solar cookersin use vary from one-half to two million, depending on the source. They are used
mostly in Chinaand India. About two-thirds of these cookersin these two countries are of the box type, while one-third are of the more
advanced paraboloid type.

Future

The solar cooker is a partial solution to many serious global problems.

UNICEF has made an evaluation of solar cookers. They estimate that one third of global fuelwood use (350 million tons per year) could
be preserved with solar cookers. Pay-back time is estimated to be less than 1 year. Although solar cooking would be economically viable,
the poorest people and areas need supportive actions for purchasing them. The industrialised world must take responsihility of the
development, and here NGOs, like TFL, have an important role.
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Time for solar cookers has come.

Preconditions for the use of solar box cookers

Solar radiation

The basic ruleis: the more direct sunshine is available, and the stronger it is, the better a solar box cooker works. Clouds lower the
cooking temperature and thus increase the time needed. An average solar radiation at the Earth's surface (including nights and winters) is
similar to the picture below. At noon and luminous seasons solar radiation is over 1000 W/m2 per hour. If we have a solar box cooker with
0.4 m2 surface, its gross power is approximately 400 watts.

The most advantageous areas for solar cooking are often the same with the biggest shortage of firewood!
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Picture: Average annual solar radiation (including nights)
Unit: Watts/square-meter (w/mz2)
Restrictions
A solar box cooker needs direct sunshinein order to work properly. Even in totally cloudless conditions cooking usually takes longer time

on afire. In cloudy or rainy weather a solar box cooker works even slower or does not work at all, depending on the conditions. Wind
slows solar cooking down to some extent. A strong wind might even turn a cooker upside down, therefore it is advisable to have a stable
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lid.
How does a solar box cooker work?

The box cooker, which isthe simplest and the cheapest solar cooker type, is till ableto heat food to 150 C (300 F). It consists of an
insulated box with a glass or a plastic window. The window acts as a solar energy trap by exploiting the greenhouse effect.

Solar radiation passes through the window, and is absorbed by the walls, the bottom of the cooker and the cooking utensils (pots, pans,
etc.). The darker the pots and the inside of the cooker are, the better they are heated. The window is not transparent to heat radiation,
which means that the heat radiation coming from the walls and the pots will be trapped inside the cooker, thus heating the air.

To maximise the heating effect, the cooker's walls, and the outer side (not the inner side!) of the cooking pots should be painted black. The
bottom should be covered with a black metal plate to carry heat to the pots. A double window is better than a single window because it
reduces heat conduction. To increase the incoming solar radiation, reflective plates can be used; and in less-than-optional solar condition,
their useis essential. They should be positioned so asto reflect radiation from awider areainto the box. In addition, the box should be

mad as airtight as possible, so as to minimise the flow of hot air to the outside.
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How to use the solar box cooker

General instructions

Place your solar box cooker outdoors in a sunny place, which is not windy. Choose, for example, afenced garden, aroof-top or a balcony,
because then it will be safe from animals. The nearer the cooking-place isto your house, the easier it is to prepare food and to keep an eye
on the cooker. A strong wind may deposit rubbish and sand on the cooker's glass, which will slow down the heating process. Further, the

outside temperature affects the temperature inside the cooker. Warm weather is always better than cold.

When you use your solar box cooker for the first time, pay attention to the cooking times of different meals. With practice you can learn to
estimate the time necessary for cooking, and the food will be tasty without your continuous supervision . When you lift up the glass, watch
out for the burning hot steam that may rise from the box. Because pots get hot in the solar box cooker, you should use pot-holders when

lifting them out.

Directing solar box cookers
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TURN THE S0LAR BOX COOKFR
TOWARDS THE SUN

It is best to use solar box cookers when the sun is shining from a cloudless sky and when the outside temperature is over 20 C (70 F). The
cooker should be placed facing directly towards the sun, so that no shadows fall inside the box. In this way the cooker will get the
maximum amount of sunshine, and cooks fastest. Adjust the cooker'slid to reflect all the sunshine you can inside the box.

The cooker's position has to be changed so as to follow the sun's movement. If you are not in ahurry and there is alot of sunshine, you can
pre-set the cooker in the morning to the position where the sun shines at midday. Then it needs no further adjustments. Otherwise, if you
arein hurry, you should change the cooker's position every 1-2 hours so that it always faces the sun.

The cooker's reflecting lid should be adjusted downwards or upwards according to how high (the vertical angle) the sunis shining.
Remember not to use too much force in closing the lid, otherwise you might break the glass.
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Maintenance and care of the solar box cooker

Because the solar box cooker is light, you can carry it inside overnight to protect it from rain and animals. Take good care of surface
materials and the glass, because they are easily damaged or broken. If the glassis dirty, wash it to help the sun's rays pass freely through it.
Keep the box clean inside, too, so that cooking will be safe and the cooker will remain nice. Reflecting surfaces |ose their effectivenessiif
they become broken or are covered by dust or dirt. Wipe dust and dirt off the seals and repair broken seals immediately. Taking good care
of the cooker increases its lifetime and increases its effectiveness.
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Cooking with solar box cookers
Cooking times for solar box cookers

Begin cooking with your solar box cooker well in advance, because it takes alonger time than ordinary cooking. With some practice you
can easily estimate cooking times for different raw materials. Times vary according to the amount of food, the number of pieces and the
outside temperature. The kind of cooking pot you are using, the degree of air-tightness of the box, and the position of the cooker aso

affect the cooking time. It is difficult to give exact cooking times. However, it's difficult to overcook food in a solar box cooker, so you
can safely leave it unattended for much longer than the minimum cooking times.

Cooking times can be roughly divided into three categories. Easy-to-cook foods take from half an hour to two hours; these include fish,
chicken, eggs, vegetables, fruits, rice and pasta. Medium-cooking foods take from three to four hours; these include potatoes, roots, most
meats (especially small pieces), seeds, lentils, bread and pastries. Slow-cooking foods take from five to eight hours; these include big
amounts of food; large roasts; soup and stew; casserole; and most dried beans. Heating water also takes along time, especialy if you want
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to heat large amounts.

Practical tips

Y ou should use water as usual when cooking swelling foods such as beans, rice and porridge. Do not use any water for meat, fish, eggs,
vegetables and roots, or to heat foods up. Food simply does not burn in the solar box cooker; although it might get dry after several hours.

Stirring and mixing the food during cooking decreases the cooker's temperature and therefore slows down cooking. It is advisable to put
the food in pots so that you do not need to stir it. However, if you must stir, do it quickly, only afew times and not before the food is
already hot. Make sure to close the lids of the pots and the cooker's glass carefully after opening the cooker while cooking. If possible, use
tightly-closing pots, because otherwise steam from the food covers the inside the glass, and this slows down cooking.

The temperature inside the cooker rises quickly to 100° C (210 F), which is high enough for cooking most foods. If you are baking bread,
the temperature must be higher (140° C, 280 F); similarly, if you want to get a brown baking surface on the food. The temperature stays
high (over 65° C, 150 F) from two to four hours (if you put a blanket on top of the lid, 1-2 hours without the blanket) after closing the
cooker'slid, depending on the outside temperature. It is not advisable to store or eat dishes below 65 °C, because after this point the

reproduction of microbes is high and the risk of food poisoning increases. Food is safe inside the cooker from rubbish, insects and animals,
but do not store it there overnight because of the microbe risk.

It is easy to sterilise water in the solar box cooker, if you have clean pots with tight lids. After water has boiled for ten minutes, it is
sterilised for drinking. Boiled water stays usable in a clean, closed pot or in an unopened, tightly-closed cooker.
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Suitable pots for solar box cookers

The pots you use should be steady and have tightly-closing lids. The best colour for potsis dull-black, which absorbs sunshine well and
convertsit to heat. You can easily paint the outside of the pot yourself with alow-cost black heat-resistant (spray) paint. Do not paint the
inside of the pot! The bottom of the pot should be flat.

Materials for pots must resist, conduct and retain heat well. Cast iron, pottery, aluminium (especially tefloned) and enamelled steel are
suitable materials. The thicker the materia is, the longer it takes to heat. However, thick material also stays warmer longer than thin
material.

Keep your pots clean both outside and inside. If you have painted pots, and the surface has worn away, it is easy to repaint them. Small
handles and knobs make the handling of the pots easy, but long handles take alot of space inside the cooker.
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Recipes for the solar box cooker

Porridge (Namibian)

« 1 part millet-flour (Mahango)
e 2 part water

Put water into the solar box cooker. Wait until it boils. Add flour and mix well. Boil the porridge for one or two hours while stirring.

Porridge for the children (for 5 children)

« 1 cup millet-flour (Mahango)
« 2 cupswater

« legg

« 2 tablespoon milkpowder

« 1 tablespoon sugar

« 1 tablespoon vegetable oil

Make loose porridge. Add one egg and mix well. Add the other ingredients and mix well. Serve porridge when it is still hot.

Cabbage Casserole (for 10 persons)

o 1Kkg cabbage

o 5d water

o 3dirice

« 0,5 teaspoon salt

« 300 g ground beef

« 1-2 chopped onion

o 1-1,5teaspoon salt

« 0,5 teaspoon white pepper powder

 (2-3 tablespoon syrup)
In the bottom of the roaster pan, place 1/3 of chopped cabbage and alittle salt. Mix together ground meat, rice, chopped onion and
spices. Spread this mixture over the cabbage. Then cover the mixture with 1/3 of chopped cabbage and salt. Spread the rest of the

mixture over the cabbage and top with remaining cabbage. Pour over water in casserole. Cover and bake for 3 hoursin solar box
cooker.

Meat-vegetable casserole (for 5-6 persons)

« 500 g meat

e 20nion

« 2tomatoes

« 1dl cooking oil

o salt

« black pepper

« Season asyou like

Put meatcubes, chopped onions, chopped tomatoes and all other ingredientsin casserole. Cover the casserole and bake in solar box
cooker 1to 2 hours.

Fish-vegetable casserole (for 5-6 persons)

o 4largetomatoes
e 2carrots
o 4-5 potatoes
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salt

white pepper

lemon juice (half lemon)

1 onion

500 g fish (fresh or frozen)
1-2 dl peas

Peel potatoes, carrots and onion. Cut potatoes into halves, carrotsinto small cubes and chop onion. Mix al ingredients slightly in
casserole and cook in the solar box for about 2 hours.

Macaroni-meat casserole (for 6-8 persons)

3 dl macaroni

250 g ground meat

1 onion

1 teaspoon salt

white pepper

5dl milk

2 eggs

salt

First boil macaroni in water (1 litre) in the solar box for about half an hour. Pour off water and put ground meat, chopped onion,

spices, mixed milk and eggs into the pot and bake casserole for about 3 hoursin the solar box. The casserole will be ready when it
has acquired afirm texture.

Cooked beans (for 6-8 persons)

about 3 dI soaked beans
3/4 | water

1 teaspoon salt

1 bayleaf

1 bouillon cube

Soak beans overnight. Pour the water off and rinse beans with clean water. Put al ingredients into a pot and cook beans until their
size has doubled.

White beans in tomato sauce (for 6-8 persons)

2 onions

1-3 tablespoon butter

or margarine

4 large tomatoes

1 tablespoon tomato purée
1 teaspoon salt

1 teaspoon basil

5 dl cooked white beans
parsley

(lemon juice)

Boil chopped onionsin margarine. Add mashed tomatoes, purée and salt, and simmer in the solar box for about half an hour. Add
herbs and cooked beans. Let the mixture boil and serve with grilled meat or sausages.
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Finnish meat stew (Karelian stew) (for 6-8 persons)

« 500 g meatcubes (half beef, half pork)
o 1-11/2 teaspoon salt

« 4-5allspice (pepper)

o water

« (2 o0nion)

Put al ingredientsin apot. Pour water in until two-thirds of the meatcubes are covered. Let the stew boil slowly in the solar box for
about 4 to 5 hours. When this meal is ready, the meat will have become very smooth and tasty.

Different models of solar box cookers

Basic rules for building a solar box cooker

Theillustration below shows a solar box (basket) cooker. Y ou can construct your own solar box cooker from almost any suitable material,
but you should keep in mind some basic rules for its successful operation.

EEFLECTIVE LID

AVUMINIUM FOIL
ALUMINIUM FCTL

NLASS

INSUTATION BETWEEN

IJNNER RASKET EOXES

OOV ER HASKET — BLACK POT WITH A TIGIT,.

BLACK LIL

1. You should have two boxes, the smaller one inside the bigger one. They can be rectangular or round or something between. The
material can be reed, cardboard, plywood, etc., depending on your means and the materials available. It is better to make boxes low and
wide rather than high and narrow. The optimum height for the inner box is afew centimetres higher than your pots with their lids. There
must be enough space for a sheet of glass at the top of the inner box. The top of the box must be flat enough for a sheet of glassto rest on
it; and flat enough to provide an airtight seal.

2. There should be at least 5 cm thickness of insulation material in between the boxes. This prevents heat from escaping from inside the
cooker. The filling material can be dry leaves, paper rolls, hay, straw, etc. Whatever material you use, make sureit isdry and do not fill
too tightly. The reason for putting in this material is to prevent the air between the boxes from moving, as still air isavery good insulator
initself. Y ou should add extralayers of duminium foil between boxes to improve insulation. Usually one layer glued to the inside of the
outer box is enough.

Note! Make sure that the bottoms of the boxes are well separated and insulated, as heat easily escapes there.
3. Use aluminium foil to cover the inside of the the inner box after connecting the boxes together.

Note! Cover thewhole inside very carefully with the foil. Make sure there are no holesin the foiling, which might allow steam to enter.
This steam comes from food while it is cooking, and it can destroy your solar box cooker quite quickly if it getsinside the structure.

4. Make areflecting lid out of some relatively inflexible material and cover it, too, with auminium foil. Connect the lid to the outer box
with hinges and make some sort of adjustment for different lid heights.

5. Use ablack metal basetray at the bottom of the inner box. Galvanised iron sheet is avery good choice, asit does hot rust easily. A
thickness of 1-2 mm is optimum for stiffness and operating efficiency. Y ou can paint the base tray (and the outside of your pots) black
with heat-resistant (spray) paint.
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6. Use aglass or a plastic window at the top of the boxes to prevent hot air from escaping while cooking. Y ou should seal the glass well,
otherwise air will leak from the spaces between the boxes and the glass. A foam plastic strip or asilicon strip provides a suitable seal.

7. Use black pots with an even, flat bottom. Heat from the solar box cooker moves to your pot mostly by conduction from the base tray to
the bottom of the pot. If possible, use tight lids with the pots to prevent steam entering the solar box cooker from the food. Steam stays
inside the glass and slows cooking down.

Y ou can look at the other models included in this book and think about why things are made the way they are. These instructions are still
being developed. Test them in your own conditions, and feel free to improve them if you can. Please et us know if you find some way to
make them better!

Box cooker -1

Suitability: Moderate to good sunshine
For families of up to 10 people
Lifetime5- 10 years

Manufacture: Suitable for small scale industry. Also do-it- yourself with guidance from someone who is familiar with the model or has
appropriate skills.

Qualities: Good for overall use under 150 C
Measures; 550 x 650 x 320 mm. Volume 53 |
Weight 10 kg

Materials cost about 30 US-dollars

Structure of box cooker - 1
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Instructions for building

1. Outer box.

Measure, draw and cut as shown in the next picture from a strong 7-8 mm cardboard. Y ou can use
smaller pieces of cardboard; use tape for the joints.

Use a blunt instrument and straight wooden bar for bending folds in the cardboard. Tape the
corners together with strong tape on both sides. Check that the outside measurements are exactly
550 x 660 mm!

Stick aluminium foil on the inside surfaces of the outer box with glue. Y ou can also use smaller
pieces of fail.

2. Inner box

Do the same with the outer box, only this time stick the
aluminium foil on the outside of the box.

3. Putting the boxes together and
insulation

First make the frames from 25 x 25 mm wooden pattens.
Make the groove for the glass and the padding strip with a
circular saw. Assemble with nails or screws for outside
measurements:

Outer box 535 x 635 mm
Glass frame 550 x 650 mm
Thelid 550 x 650 mm

Cut against the waves 6 pc. of 500 mm long and 39 mm wide slices from corrugated cardboard for
supporting parts. Roll and tape them about 100 mm from the sides. Glue them at regular intervals
(see picture) inside the inner box, and insulate the space between the rolls with smooth rolls of
newspaper, dry straw, rice hulls, etc. Use only a small amount of glue.

Put glue on the cardboard rolls and on the bottom of the inner box. Place the inner box exactly in
the middle of the outer box so that the upper dlits are 25 mm wide. Put some weights in the bottom
and be sure that the surface underneath is level. Then insulate the sides in the same way as you did
the bottom.

Before gluing the wooden frame to the top of the box check carefully to see that all frame corners
are the same height from the level bottom. Then finish the edges and tape the side corners with
strong tape.

Gluethefoil in the inner box. Use strong waterproof foil if available, and make sure that there are no holes where water could penetrate
the foil!

4. Glass frame

Fasten the 4 mm glass with small nails (without heads) in the wooden frame and glue the sealing strip with silicon glue. Look at the cross
section in theillustration.

5. Lid

Make the covering surface from hardboard or plywood, the other side from cardboard. Make 6 pc. rolls as for the bottom from 24 mm
wide slices, about 500 mm long. Tape and fasten them to the hardboard.

Glue the lid-battens, hardboard and cardboard together. Press them well together between two straight surfaces.
Stick the aluminium foil on the cardboard side and use tape to cover the edges of the lid. Stick the padding strip on the cardboard side of
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the lid about 30 mm from the edges.

6. Hinges

Put the glass frame and the lid precisely in their places and tape occasionally. Drill and
screw the bars over the rubber plates (rubber hinges). Do thisfirst to the lid, then to the
glass frame and last of all to the box.

7. Black base tray

The base tray is necessary for the function of the cooker and makes the cooking space
durable. Any metallic materia is possible, but the surface must absolutely be painted
black! Under the tray you can leave so mm:s space for insulation or put, for example, some sand for better pre- and afterheating
performance.

8. Stay

Cut the 2-3 x 25 mm aluminium or steel bars and drill 5 mm holes as shown in the picture. Install the hingescrew for the stay on 110 mm:s
bar and screw it on the side of the lid. Then fasten the staybar with the a nut. Secure it with some glue. Install the restricting screw at the
downcorner of the stay.

Install the bars at side of the box with 3 washers between the bars; first the front end, then put in the stay, and then the other end.

Drill a space for the locking bolt and fasten it with rope to prevent it from disappearing.
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9. Finishing

Install ahandle for carrying the box and make alocking rubber for keeping it closed during
transportation. Paint the box well against moisture and insects. A good way to prevent insects
from eating the box is to install an extra (strong) aluminium foil outside the bottom of the solar
box cooker!

Decoration is up to you!

[Cross sEoTION |

5ol fEal
1' i [ I rLywion OR HARDBOARD
; ] I| = 1
| : J_,""f// ;’ r
15 v'\ T i '-C'\
g9 R
) ' Co
1 ]_ : i S "\".
P E _CARDBODARD ... __ - ———— ¢ | F\MKTAL
e — T {a — | A hars
EE QLASS T 7 T T T T 7 F P T T T 777, T A
- SEALING STEID R :
1. 2857585 M| 20T
Ca N I!- -
|
1
LI :
o |
|
o L T T - - — -
=1 1
N
|2
Lk
1™
i ‘ i
y BLACK BASE TRAY - ok E
- R iy e T T L I -
[FLCARBBOARD =205~ i b
T " N LS /I
. (1

http://www.kaapeli.fi/~tep/man/manual.html (14 of 23) [4/15/2002 2:20:36 AM]



Tekniikka Elamé&a Palvelemaan, Technology for Life

10. Materials for the cooker

Material Amount Price about US$

1. Cardboard, used m2 2,5 -

Y ou can also use plywood instead of cardboard!
2. Aluminium foil m2 2,8 5

3. Glue, water based whitegluel. 15

4. Glass, 4 x 515 x 615, used pc. 15

5. Paper for insulation -

6. Padding tape 5 x 10 mm.,

OT-SILICON No 1016 (Finnish) m4,5 1

7. Silicon glue, alittle 0,2

8. Wooden battens for lid, boxes and glassframe
25x25x 550 mmpc. 6 2

25x25x 650 mmpc. 6 2

9. Basetray 1-2x 420 x 520 x 100 mmpc. 13
10. Hardboard or plywood for the lid
3-4x550x 650 mmpc. 11

11. Bar for stay 2-3x 25x 375mmpc. 11

12. Other bars 2-3x 25x 110 mm pc. 9 2

13. Rubber for hinges 3 x 87 x 110 mm pc. 2 0,2
14. Screw M 4x 15 mmpc. 10,2

15. Locking screw M 4 x 30-50 mm pc. 10,2
16. WashersM 4 pc. 10 0,2

17. Screws 3,5x 35mmpc. 251

18. Tape, paper alittle 0,2

19. Tape, strong (for air conditioning) alittle 0,5
20. Ribbon, for carrying the box pc. 1 0,2

21. Paint for outside usel. 0,2 2

Totally 31

11. Tools

1. Pencil or crayon

2. Scissors

3. Sharp (carpet) knife

4. Metric measure

5. Ruler

6. Screwdriver

7. Drill + drill bits 2 and 5 mm.
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8. Brush or spatula (home-made from cardboard) for spreading the glue

Box cooker - 2

Suitability: Areas with over 1000 W /m2 radiation For relatively short-term use. Good for refugee camps
Manufacture: Needs craftmanship and guidance at the beginning

Final composition is quite simple

Qualities. Cheap to transport parts separately at a small package

Weight only about 2 kg. Materials cost about 20 US-dollars

General

Box cooker - 2 can be delivered in parts. Final assembly can be done at the place of use.
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Manufacturing of the parts

If you construct more than one cooker it is advisable to make -

templates using e.g. fibreboard or plywood.

Y ou can order the cardboards by measures from factory, if series are
big enough
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5. Lid

Glue bright 1 mm thick plastic (polyester) filmsto the both sides of thelid.
Glue wooden battens 6 x 15 x 200 mm to the edges.

6. Reflector

Glue aluminium foil to theinner side. Glue 6 x 15 mm
battens to the upper edge of the outer side. Put small pieces
of wood to the outer side of the reflector for supporting

rod.
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Composition

Fold the basic box as shown in the picture, add folded
side insulator boxes and the bottom insulator box. Glue
or tapeis not needed here because the pieces support
each other. Paint the inside of the cooker with a black
heat-resistant paint. The paint is not obligatory but it
raises the inside temperature by afew degrees and
increases the lifetime of the cooker by protecting the
cardboard from steam.

Glue

the reflector from its lower side to the back edge of the lid. Stick the support on.
Add ablack metal plate at the bottom (566 x 462 x 1-2 mm).

It is advisable to paint the box from outside (with a dark colour) to protect the box
against humidity
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Drum cooker - 1

Suitability: Equator area +/- 10 degrees

Also for relatively big families

Manufacture: Suitable for do-it yourself construction
Needs alittle bit of craftmanship

Qualities. Operates very well in equatorial regions
Measures; 600 x 1000 mm. Volume 150 |

Materials cost about 20 US-dollars

Needs a protecting plate for rains

(Drum cooker - 1 isfixed)

o Tl
S et ~0IL DRUM

-~

EXTHA BASE TRAY

Installation of the cooker

Place the cooker in an open field, so that trees does not obscure the sun’srays. IMPORTANT: Place thelong sidesin an East-West
direction.
Makeit, it's easy:

Split an oil drum so that you get material for two cookers. (If you do not have the oil drum, you can use plywood or iron sheets for the
sides of the box!). Hit a hole in the bottom of the drum as arain outlet and paint the inside of the drum black. Make a place in the soil for
the drum, and leave a space of about 15-20 cm for insulation.
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Put four stones, about 15 cm in diameter, on the ground as support for half of the oil drum. Then insulate the sides with dry hay or grass.
Make aroof for insulation, cover it from the rain with hardwood boards or corrugated iron sheets. Make a frame of wood and nail it to the
half-drum. Use plywood, hardboard or iron sheets for the side reflectors.

Install the reflectors so that there is about a 30-degree angle between the sun's rays and the reflecting surface. The recommended mirror
size, in two pieces, isabout 1 x 0.5 meter. The materia can be aluminium foil, bright aluminium or used mirror pieces. Do not forget to
keep the surfaces clean!

Make the glass lid of thick glass with finished edges. If not available, use ordinary window panes; but make a frame for them. Ensure that
the lid fitstightly on the cooker. Do not leave gaps between the frame and the lid; make a seal if necessary. NOTE! Leaving your cooking
pot inside the cooker for the night may not be wise because of “wadudu”; ants and insects. When the sun is shining, there will certainly be
no such problem, because the heat kills everything inside the cooker. It is advisable to have aflat protecting plate over the cooker at nights
and rainy weather.

How to promote the use of solar cookers

Solar cookers are one way to prepare food. Their suitability for certain places, times and situations should be considered separately in each
case, and preferably, considered by the prospective users themselves. TFL now has some years experience in Namibia and Nepal. Both
places have shown that people are very interested, but achieving the widespread use and promotion of solar cookers takes alot of time and
effort. TFL has got its best results by close, continuing and mutually respecting co-operation with local people. Enthusiasm is afine thing
and it can get alot of things going. But after the first inspiration has vanished, people begin to look at what is |eft at the end of the day. It
is advisable to emphasise both pros and cons from the very beginning. Therefore it would be wise to have someone with a knowledge of
solar cookers right from the beginning, especially if we are talking about manufacturing.

This book gives some hints about how to use solar box cookers and aso how to build them. Using solar (box) cookersisrelatively easy,
and usually people learn it very fast. There are some restrictions, relating to the time and the amount of sunshine needed, which should be
kept in mind. Building is totally different matter. It is difficult to make a satisfactory solar box cooker with avery little money. There are
some parts you cannot do without, like glass. Many of the people who are most in need of fuel-free cooking cannot afford even the
simplest and cheapest solar cooker. Therefore financia aid, loans and NGO support can be very helpful. In India the government
financially supports solar cookers with some percentage of the basic cost.

One good way to introduce solar cookers to a community isto have a common meeting with the whole community. This can be done, for
example, by means of the so-called “Participatory Rural Development”-method (PRA-method). PRA begins with the assumption, that
both outsiders and local s have valuable information to contribute. The reason for afew days common meeting isto exchange this
information for mutual benefit. It is very important to have discussions with different people and to let them all bring their viewsto the
session. Old women, children and youngsters can have as valuable ideas as those who usually monopolise the decision-taking. Thereare a
lot of different waysin which to collect and analyse this information within PRA. The red line goes this way: local people, everywherein
theworld, are very well able to analyse their own situation. The outsiders' role is to bring their knowledge to the places, where it can be
useful. For example, you can compare different ways of cooking by asking people to make alist of al the cooking devices they use. Ask
them what are the different reasons why they use these cooking methods. The reasons for some of them could be something like: ”Easy to
use," or, “cheap to build," or, “cooks fast and conveniently,” or, “it is safe." Then ask them to give points from oneto five to each cooking
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method, considering each reason. People can compare different methods and at the same time consider what are the things they value in
their cooking.

A change from cooking by fire to cooking with sunshine can be difficult for people. It is good to progress slowly. Locate some interested
people to begin with, and stay with them for long enough. People need alittle bit of encouragement at the beginning. If afew people from
the same neighbourhood all have solar cookers, they can share their experiences as well as have solar cooking parties.

Just giving solar cookers away does not usually |ead anywhere, people should pay for them at least with their work, if they do not have
money. Y ou can organise courses for poor people, where they can build their own solar cooker at the price of the materials.

Practise what you preach. Use the solar cooker yourself as much as you can, you will be surprised how many people will become
interested. Respect the local eating habits and dishes and modify the cooker to suit them. Be honest with peopl€’ s questions, explain to
them how solar cookers work and also how they do not work. A lot of people are willing to try new things, if they know how to try. You
can promote a newspaper or local radio campaign for the promotion of public awareness of solar cookers.

If people get permanently interested in solar cooking and want to buy and use the cookers, it might be wise to begin to manufacture them
locally. For this you need a suitable place and the right tools. In this book, the TFL-model in particular is meant to be manufactured locally
on asmall scale. TFL hastried it in Namibiawith afairly good success. Even people without any technical background can learn how to
build these cookers with a competent teacher. If you do not have anybody with previous experience of building, you can, for example, try
to get local artisans to help you. Usually people learn with alittle practice, although some of the first cookers might not be the most
brilliant.

Y ou can organise building courses for rural (or urban) people, or have a small workshop with permanent workers. Y ou can ask existing
organisations to adopt solar cookers as a part of their program. One effective way to promote building is to teach technical teachers and
home economists from schools.

An effective way to promote solar cooking is to carefully teach some local, very motivated people to promote their use.
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Paper: Nature friendly Jamsa Matt- paper
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