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Box-Style Cookers

The "Minimum" Solar Box Cooker -- English, Spanish, Portuguese, Arabic

. The "Easy Lid" Cooker (The lid is formed from the outer box)

A Solar Oven Made from a Pizza Box

Panel Cookers



The Solar Panel Cooker (SPC

The "Cookit" Foldable Family Panel -- English, Portuguese

AW The Reflective Open Box Cooker (ROB)

: The Nelpa Solar Panel Cooker

A bamboo, mud, and dung parabolic cooker

o A somewhat more complicated model from Finland

Other



« Solar Water Distiller

For more information, contact tsponheim@accessone.com



The "Minimum" Solar Box Cooker

A great solar oven you can build quickly from two cardboard boxes

Experiments in Seattle and Arizona have proven that a
solid, very capable solar box cookers can be built more

& simply than we had imagined. These discoveries have

¥ paved the way for a simpler construction method that allows
a cooker to be built in a few hours for very little money.

8 The following developments make this design possible:

| Insulation material is not essential in the walls -- a foiled

" airspace is all that is necessary.

Aluminum foil can be reduced to just one layer (though a
layer on the inside of each box makes a hotter oven).

The airspace between the walls can be very small.

Almost any size oven will cook. However, in general, larger
ovens get hotter and can cook more food, but the limiting
factor is still the ratio between the mass of the food and the
size of the oven. It is best to make an oven as large as is
conveniently possible so that it will perform adequately even

under marginal conditions.

o Our experience shows that a double layer of plastic film (such as Reynolds Oven Cooking
Bags®) works at least as well as a single sheet of glass.

« Shallower ovens cook better since they have less wall area through which to lose heat. It's
best for the inside of the oven to be just only slightly taller than the biggest pot you plan to
use.

A New Simpler Design

Taking these factors into account, we are able to take our best shot at describing the minimum
solar box cooker -- one that can be built by anyone with access to cardboard, foil, glue, and
plastic or glass.

What You Will Need

o Two cardboard boxes. We would suggest that you use an inner box that is at least 15" x
15" (38cm x 38cm), but bigger is better. The outer box should be larger all around, but it
doesn't matter how much larger, as long as there is a half inch (1.5cm) or more of an
airspace between the two boxes all the way around. Also note that the distance between
the two boxes does not have to be equal all the way around. Also, keep in mind that it is
very easy to adjust the size of a cardboard box by cutting and gluing it back together.

o One sheet of cardboard to make the lid. This piece must be approximately 2" - 3" (4 -
8cm) larger all the way around than the top of the base of the cooker.

o One small roll (or less) of aluminum foil.

¢ One can of flat-black spray paint (says on can "non-toxic when dry") or one small jar of
black tempera paint. Some people have reported making their own paint out of soot
mixed with wheat paste.

o Atleast 8 ounces of white glue or wheat paste.

e One Reynolds Oven Cooking Bag®. These are available in almost all supermarkets in
the U.S. and they can be mail-ordered from Solar Cookers International. They are rated
for 400° F (204.4° C) so they are perfect for solar cooking. They are not UV-resistant;



thus they will become more brittle and opaque over time and may need to be replaced
periodically. A sheet of glass can also be used, but this is more expensive and fragile,
and doesn't offer that any better cooking except on windy days.

Building the Base

Fold the top flaps closed on the larger box
and set the inner box on top of it and trace a
line around it onto the top of the outer box,
Remove the smaller box and cut along this
line to form a hole in the top of the larger box
(Figure 1).

| Decide how deep you
want your oven to be

b e i (about 1" or 2.5cm
Figure 1 bigger than your largest

pot and at least 1"

shorter than the outer box) and slit the corners of the smaller box with a

knife down to that height. Fold each side down forming extended flaps

(Figure 2). Folding is smoother if you first draw a firm line along the on e

the box where you would like the it to fold. Figure 2
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Glue the bottom flaps on the larger box closed. Then glue aluminum foil to the inside of the
smaller box (and on the inside of the larger box if you have enough foil) and also to the inside of
the remaining top flaps of the larger box. Don't waste your time being neat on the larger box,
since it will never be seen, nor will it experience any wear. The smaller box will be visible even
after assembly, so if it matters to you, you might want to take more time here.

Place some wads of crumpled newspaper into the larger
box so that when you set the smaller box down inside the
hole in the larger box, the flaps on the smaller box just
touch the top of the larger box (Figure 3). Glue these flaps
onto the top of the larger box. Trim the excess flap length
to be even with the perimeter of the outer box.

Flgure 3 Finally, to make the drip pan, cut a piece of cardboard,

the same size as the bottom of the interior of the oven
and apply foil to one side. Paint this foiled side black and allow it to dry. Put this in the oven
(black side up) and place your pots on it when cooking. The base is now finished.

Building the Removable Lid

Take the large sheet of cardboard and lay
it on top of the base. Trace its outline and
then cut and fold down the edges to form a
lip of about 3" (7.5cm). Fold the corner
flaps around and glue to the side lid flaps.
(Figure 4). Orient the corrugations so that _
they go from left to right as you face the N
oven, so that later the prop may be Figure 4
inserted into the corrugations (Figure 6).

One trick you can use to make the lid fit well is to lay the pencil or pen against the side of the




box when marking (Figure 5). Don't glue this lid to the box; you'll need to remove it to move pots
in and out of the oven.

To make the reflector flap, draw a line on the lid, forming a
rectangle the same size as the oven opening. Cut around
three sides and fold the resulting flap up forming the
reflector (Figure 6). Foil this flap on the inside.

To make a prop bend a 12" (30cm) piece of hanger wire
as indicated in Figure 6. This can then be inserted into the
corrugations as shown.

A Next, turn the lid upside-down and glue the oven bag (or
Figure 5 other glazing material) in place. We have had great

success using the turkey size oven bag (19" x 23 1/2",
47.5cm x 58.5cm) applied as is, i.e., without opening it up. This makes a double layer of
plastic. The two layers tend to separate from each other to form an airspace as the oven cooks.
When using this method, it is important to also glue the bag closed on its open end. This stops
water vapor from entering the bag and condensing. Alternately you can cut any size oven bag
open to form a flat sheet large enough to cover the oven opening.

Improving Efficiency

The oven you have built should

cook fine during most of the solar  prgp
season. If you would like to

improve the efficiency to be able to

cook on more marginal days, you

can modify your oven in any or all

of the following ways:

o Make pieces of foiled
cardboard the same size as
the oven sides and place
these in the wall spaces, foiled side in.
o Make a new reflector the size of the entire lid (see photo).
« Make the drip pan using sheet metal, such as aluminum flashing. Paint this black and
elevate this off the bottom of the oven slightly with small cardboard strips.

Figure 6

Here are some good documents to read to learn more about solar cooking:

Solar Cooking FAQ

Developing an Intuitive Feel for the Dynamics of Solar Cooking
Solar Cooking Hints

Three Reasons Solar Cooking Deserves New Attention

Principles of Solar Box Cooker Design
Solar Cookbooks

Click here to see messages discussing this design on the Solarcooking-L email
discussion group.

For more information contact:

Solar Cookers International
1919 21st Street, #101
Sacramento, California 95814



sbci@igc.apc.or

This document is published on Solar Cooking Archive at http://www.accessone.com/~sbcn



The "Easy Lid" Cooker

Designed by Chao Tan and Tom Sponheim

Although designs for cardboard cookers have gotten
simpler, fitting a lid can still be difficult and time

consuming. In this version, a lid is formed automatically
from the outer box.

Making the Base

1. Take a large box and cut it in half as shown in
Figure 1. Set one half aside to be used for the lid.
The other half becomes the base.

Figure 1

2. Fold an extra cardboard piece so that it forms a liner around the inside of the base (see
Figure 2).

liner

base

Figure 2

3. Use the lid piece as shown in Figure 3 to mark a line around the liner.

mark here

lid liner

L‘Hh_ base

Figure 3

4. Cut along this line, leaving the four tabs as shown in Figure 4.



tab

liner

base

Figure 4

5. Glue aluminum foil to the inside of the liner and to the bottom of the outer box inside.

6. Set asmaller (inner) box into the opening formed by the liner until the flaps of the smaller
box are horizontal and flush with the top of the liner (see Figure 5). Place some wads of
newspaper between the two boxes for support.

tab

Figure 5

7. Mark the underside of the flaps of the smaller box using the liner as a guide.

8. Fold these flaps down to fit down around the top of the liner and tuck them into the space
between the base and the liner (see Figure 6).

9. Fold the tabs over and tuck them under the flaps of the inner box so that they obstruct the
holes in the four corners (see Figure 6).

___tuck tabs

tuck flaps

Figure 6

10. Now glue these pieces together in their present configuration.
11. Asthe glue is drying, line the inside of the inner box with aluminum foil.

Finishing the Lid



1.

3.

4.

Measure the width of the walls of the base and use these measurements to calculate
where to make the cuts that form the reflector in Figure 7. Only cut on three sides. The
reflector is folded up using the fourth side as a hinge.

Glue plastic or glass in place on the underside of the lid. If you are using glass, sandwich
the glass using extra strips of cardboard. Allow to dry.

Figure 7

Bend the ends of the wire as shown in Figure 7 and insert these into the corrugations on
the lid and on the reflector to prop open the latter.
Paint the sheet metal (or cardboard) piece black and place it into the inside of the oven.

Improving Efficiency

1.

2.

3.

Glue thin strips of cardboard underneath the sheet metal (or cardboard) piece to elevate
it off of the bottom of the oven slightly.

Cut off the reflector and replace it with one that is as large as (or larger than) the entire lid.
This reflects light into the oven more reliably.

Turn the oven over and open the bottom flaps. Place one foiled cardboard panel into
each airspace to divide each into two spaces. The foiled side should face the center of

the oven.

For more information contact:

Solar Box Cookers Northwest
7036 18th Ave. NE
Seattle, WA 98115

or email: sbcn@accessone.com

0




The Sun Star Solar Cooker
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A solar cooker is an insulated box to trap the heat of the sun for cooking food. Sunlight
penetrates the glass cover of the box, and is absorbed by the black surfaces inside the box.
The light's energy is converted to heat, which is released into the box as warm air and thermal
radiation. Glass has an advantageous property--it permits the solar radiation to pass through,
but retards the passage of thermal radiation [light rays can go in, but heat rays can't get out.
Ed.]. The collectors added to the box have a reflective surface which concentrates more of the
solar radiation into the cooker. Maximum temperature without the collectors is approximately
150 F (65 C). With the collectors, temperatures is increased to approximately 325 F (162 C).
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These drawings are not plans, but a design--a concept. This particular cooker is to be made of
cardboard, but cookers can be made of plywood, sheet metal, possibly even plastic. They can
be insulated with several layers of dead air space, crushed newspaper, sawdust, etc. [the dead
air spaces provided by multiple layers of cardboard work very well. Ed.].
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Use of Cooker

o use a dark cookie sheet or other baking pan to hold food and catch boil over.

Cook in dark pots or painted glass jars and lids. Poke a small hole in the lid to relieve
steam pressure.

These ovens cook in winter and summer.

Bright sun works best. Hazy days are okay.

Start cooking early in the day.

Set the oven ahead of the sun approximately 1 hour.

More food takes more time, less food, less time.

USE HOT PADS, oven gets HOT!
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Food

o Grains and legumes: Use typical water ratio. Soak hard beans overnight.

o Bread: Pre-heat oven 1 to 2 hours. Use large rock or brick to absorb heat while
preheating. Place bread on top of rock or brick.

o Vegetables: Cook without water.

o Pizza: Pre-cook crust. Add toppings and cheese to melt.
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For more detailed information on this and other solar cookers, refer to Heaven's Flame: A
Guide to Solar Cooking by Joseph Radabaugh. Available for $10.00 through:

Home Power Inc.
P.O. Box 275
Ashland, CA 97520
(916) 475-3179

Drawings are based on a design of Joseph Radabaugh and drawn by Caleb Crawford. For
more information contact

Main Solar Energy Association
RFD Box 751
Addison, ME 04606

Back




A Simple Solar Water Pasteurizer

Drinking water can be easily pasteurized using solar energy and a few simple materials. When
water or milk is pasteurized the common disease-causing organisms are killed.

Solar ahsorher.
= Darken metal
with paint or soot.

" Support for absorher plate.
Cardhoard or wood.
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and flaps. Use
white glue or
wheat paste.

What you will need

e A cardboard box or other container such as a basket or wooden box. Container materials
must have basic heat retaining qualities. Bricks and metal containers do not work well
unless they are insulated.

o Aluminum foil to like the inside of the box and the flaps. While it is possible to pasteurize
a small amount of water without aluminum foll, its use appreciably improves performance.

o A dark colored solar absorber plate made of sheet metal, cardboard, or wood. Metal
works best to conduct the heat to the water containers.

Adjust reflector to
hounce sun into hox.

Sunlight heats the
container and
solar ahsorber
plate. The ahsorher
late moves the
eat to the water
or food.

The absorber plate must he supported
above the box bottom to prevent heat loss.

« A solar "window"made of glass or plastic film over the top of the box.



Glue foiled cardboard
reflector to hack of hox.

Plastic sheet

Wire or wood support
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To hold the plastic on tur of the hox, make
tape-to-tape removahle latches or rope
or rubberband latches with hottom hooks.

« Areflector to bounce in additional sunlight.
o Dark or clear containers to hold water or food (since you can cook in this oven as well).

To pasteurize water, heat it in the solar box to at least 65 degrees C (150 F) and keep the
water at that temperature or above for at least 30 minutes. If no thermometer is available, heat
until bubbles are rising from the bottom steadily. Natural waxes, such as beeswax, can be used
to indicate pasteurization temperature.

Solar conditions, weather conditions, latitude and box efficiency are all variables that affect the
ability of solar boxes to pasteurize water. As a general guideline, 4 liters (~1 gallon) of water
can be pasturized in about 3 hours on a day with strong sunlight and the sun high in the sky. The
plastic- or glass-covered opening should be at least 45 x 60 cm (18" x 24") and have a depth
just taller than the water containers inside. Larger boxes can pasteurize more water, smaller
less.

Pasteurization kills germs and disease-carrying organisms in drinking water including bacteria,
rotaviruses, enteroviruses, and cysts commonly transmitted in contaminated water. Pasteurized
water is not sterilized, however, and therefore should not be used for medical procedures.
Pasteurization does not remove chemical contamination such as pesticides or industrial
wastes.

Foiled cardboard

For more throughput
preheat water in dark
colored container
while water in solar
box pasteurizes.

For further information on solar pasteurization see the following documents:

o Recent Advances in Solar Water Pasteurization (Solar Box Journal #18)
e The Solar Puddle Water Pasteurizer

o Improved Devices to Pasteurize Drinking Water (Solar Box Journal #16)
« Pasteurization of Naturally Contaminated Water with Solar Energy (Applied and
Environmental Microbology v. 47 no 2, 1984)



Solar box cookers, in use throught the world, are also very effective for cooking food. For
further information, contact

Solar Box Cookers Northwest

7036 18th Ave. NE
Seattle, WA 98115 USA

or email: sbcn@accessone.com



This solar oven is adapted from a design created in 1976 by
Barbara Kerr. The construction enables the user to cook
anything that can be prepared on a conventional oven or
stovetop and eliminates the need for stirring or basting. For a
manageable project in the classroom you might try s'mores
(graham crackers with melted marshmallows and chocolate)
or English muffin pizzas.

The oven can reach temperatures of 275 degrees, hot enough to cook food and kill
germs in water. A general rule for cooking in a solar oven is to get the food in early
and don't worry about overcooking. Solar cookers can be used six months of the
year in northern climates and year-round in tropical locations. Expect cooking time
to take about twice as long as conventional methods and allow about half an hour to
preheat.

What You'll Need

one large box

one pizza box, small

old newspapers or other insulating materials

black construction paper

cardboard

aluminum foil

drinking straw

scissors

heavy-weight clear plastic laminate (often available in schools)
*avoid using any materials that could give off toxic fumes when heated, such
as duct tape and styrofoam pellets.

How To Make Your Pizza Box Oven

Take your large box and line the bottom with insulating materials like
crumpled newspapers.

2. Set your pizza box inside the big one (this will serve as your oven).

hw

©No O

Fill the space between the sides of the two boxes with crumpled newspaper.
Use cardboard pieces to fold over the insulated space between boxes,
secure tightly

Line the sides of the inner box with aluminum foil adhered with non-toxic glue
Line the bottom of the inner box with black contruction paper

On the top cover of the small pizza box draw a square 1" from all the sides.
Cut along three of the lines but leave the fourth line near the box's hinge uncut.



Carefully fold open the flap.
9. Wrap a piece of aluminum foil around the flap, smooth wrinkles, secure with
glue
10. Tightly stretch or lay your plastic over the inside top of the box. Smooth the
plastic and secure it around the sides with glue or tape so no air can escape
11. Use straws or another device to prop open the flap and allow aluminum lining
to reflect the maximum sunlight.

Feel free to improvise and improve the design while maintaining its essential
structure

back to Solar Now Home Page



Complete plans for a "through-the-wall" solar oven are now available.

The Kerr-Cole Solar Wall Oven cooks using only the heat from the sun . It

| the outside of a south-facing wall. A reach-through passageway leading fi

your home to the oven provides convenient access. On a sunny day, this T

] Wall Solar Oven can experience 6 to 7 hours of temperatures ranging frol

degrees F. It is designed with internal reflectors to reduce the exterior pro
temperatures are desired, additional reflectors can be added but usually ¢
necessary. The gentle cooking of this home-crafted solar oven produces
foods and cooks unattended for hours without danger of burned food or ht

The oven is approximately 32" wide by 26" deep. The height slants from ¢
outer shell is constructed with % inch plywood and the inner shell is cardb
with foil or sheet metal.

Full-scale template-type plans are based on wood framing filled with natur
and glazed with two layers of tempered glass or heat resistant plastic. A t
sheet metal tray lines the bottom. The reach-through passageway from ths
similar to an opening used for an air conditioner. Insulated doorways at th
the oven and on the interior wall of the house keep the heat in the oven an
protection of an insulated house wall.

The plans, with a materials list and construction plans as well as instructio
the Solar Wall Oven are available for $25 that includes shipping in the US
addresses may have an additional shipping charge.

To order plans, write to

The Kerr-Cole Sustainable Living Center

POB 576

Taylor, AZ 85939

USA

(520) 536-2269

Write Barbara Kerr for details.

For information on another wall oven design click here.

Click here for discussion about wall ovens in our Solarcooking-L discussic



The Bernard Solar Panel Cooker

A simple, portable model that may open new horizons

It is generally assumed that a solar cooker should have some minimal capacity in order to work
properly. For instance, in the booklet Your Own Solar Box, Solar Cookers International (SCI)
recommends an inner box at least 45 cm X 55 cm (18" x 22"). The result is a rather large box,
well suited to family use, but which can prove unnecessarily cumbersome in some cases

Smaller cookers would be appreciated by the following:

people living or traveling alone,

people living with their family but needing a special diet,

elderly people who feel reluctant to carry a heavy box,

teenagers wishing to build and experiment their own first cooker.

If you belong to one of these categories, here is how you can build a cheap and fairly efficient
small cooker.

Figure 1

Choose a cardboard box (figure 1) with the height BC greater than the width DC. For example,
in my own cooker BC = 30 cm (about 12"), DC =23 cm (9") and CG =25 cm (10").



