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AUTHOR BIOGRAPHY

B haron Coet

My background in solar energy projects really started when | was
flipping through the yellow pages one late summer day in El Paso,
Texas at age 19. | came across the ‘solar energy’ section and
happened to see the El Paso Solar Energy Association (EPSEA)
listed there.

To my excitement, EPSEA (epsea.org), which was and is the
longest running solar association in the United States, had monthly
meetings with special speakers on various topics at the time, which
was free to attend at UTEP (University of Texas at El Paso). |
suddenly had exposure to people who had built steam cars, or solar
room heaters out of used materials, learned how to make solar ovens
for cooking food, built solar water distillers, made designs of solar
homes, and heard how others built homes out of alternative
construction materials such as adobe, rammed earth, rock, cob, or
even log homes.

| was speedily asked to become a volunteer and later to join as
one of the members on the Board of Directors. By the following year |
was voted in as Secretary and also wrote articles on solar topics as |
learned about them. | was to stay in that Secretarial position for



another two and a half years before moving away to Nebraska to
build my own passive solar home.

Because corn and wheat fields were abundant, | decided to build
indigenously with local materials—a straw bale house. | joined SBAN
(Straw Bale Association of Nebraska) and became the Library
Committee member. | signed up for The Last Straw Journal (excellent
resource out of Colorado at thelaststraw.org) and learned everything |
could about how to build a house out of bales.

The house was passive solar in design, and utilized mostly
used/recycled materials. We built a composting toilet, had a
greywater system, and made earthtubes for natural passive cooling.

By 1999 we sold the house and moved back to El Paso, Texas. |
rejoined the Board of Directors for EPSEA and in 2001 was voted in
as Vice-President, newsletter editor, and by 2001 was both the
EPSEA President and Project Manager for two bi-national mini-grants
($10,000 each) and a $100,000 EPA (Environmental Protection
Agency) grant to install solar water distillers in local and rural
unincorporated communities (called “colonias,” which means
colonies) along the US-Mexico border, including west Texas, southern
New Mexico, and Mexico.

By 2002 | dropped the fancy titles and sat on the Board of
Directors before phasing out of my non-profit endeavors, opting for
selling small e-books and booklets on how-to topics. | went back to
school at UTEP (University of Texas at El Paso) in 2004 for cultural
anthropology. | also worked on grant writing and as the Organizing
Assistant for the non-profit organization, Border Interfaith
(borderinterfaith.org) where my community surveys and associated
report (the Canutillo Water Project) helped the local colonia get city
water due to their contaminated shallow wells.

In 2008 | transferred my studies to Ashford University, and in
2010 | graduated with a BA in Social Science, with an Anthropology
specialization, followed with a move to the greater Seattle,
Washington area. | have found that solar energy, alternative
construction, and natural living have phased in and out of my life, but
always seems to come back.




In 2012 | compiled my small six solar energy related e-books
(how to make a solar distiller, solar oven, passive solar home design,
intro to photovoltaic (PV) and wind energy, hurricane and tornado
resistant homes, and earthtubes for cooling) into one single book and
published it on Amazon and Kindle as Passive Solar Energy House
Projects: A How-To Guide.

In 2019 | decided that the original book needed updating so |
chose to pull out the most popular books (solar ovens, solar water
distillers, passive solar homes, & air conditioning earth tubes) and so
greatly expanded them here in version 2. | hope you enjoy it!
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HOW TO MAKE
A SOLAR OVEN




DEDICATION

This book is dedicated to my one and only beautiful daughter Kira, for
helping me with so many projects that have come and go throughout
the years. | love you and hope you can share these fun projects with
your own children one day.



INTRODUCTION

| have discovered that a lot of people are fascinated with solar
ovens, also called solar cookers. When at solar events or energy fairs
people come up to a booth I'm manning and get to watch the cookies
bake in a solar oven, or get to burn their lips on a hot steaming chunk
of hot dog or other snack that was baked in the sun. People go away
impressed, and want to know how they are made so they can make
one too.

If you are one of those people who enjoy using free and abundant
energy to cook, participate in science fairs, or if you are more
practical and prefer to keep the heat out of the house during summer
by cooking outside, doing your part to not use fossil fuels or pollute
the atmosphere just to eat, or simply saving on your utility bills, then
this book is for you.

There are numerous do-it-yourselfers in the world, but sometimes
it is actually the kids and their science fair projects that come up,
which is also an excellent reason to make a solar oven. Solar
cookers, whether a simple box style, or something more complex, are
usually inexpensive and easy projects that you can make at home
with just a few simple tools like scissors, a utility knife, aluminum tape,
non-toxic school glue, etc.

People who go hiking and camping a lot tend to love solar ovens
as well as solar camping showers, in particular. You can put your food
in the solar oven in the morning, go hiking for a few hours, and when
you come back your food is hot and ready to eat! Also, if you have a
nearby stream you can use a solar oven to pasteurize water to Kill
worms, bacteria, and microorganisms. This is also why survivalist
types are also drawn to making solar ovens, because they are
versatile, and can help you cook and stay alive by decontaminating
water when there is no other fuel sources available, especially in
remote areas.

Those who live in a green or eco-friendly way, or just prefer a
simple and frugal lifestyle also enjoy cooking with solar energy
because it is generally inexpensive to make solar cookers, and free to



use once made (no fuel costs), no pollution, no waste, no worries.
Bachelors also love solar cooking because it is very hard to burn food
in a solar oven. Kids also love it for the same reason.

To everyone who has a copy of this book in their hands, whether
you are a little kid or a big kid like me, | hope you enjoy this book!



WHAT IS A SOLAR OVEN?

A solar oven, also known as a solar cooker (I will use these terms
‘oven” and “cooker” throughout this booklet interchangeably), is
usually an insulated box-shaped container that uses the sun’s energy
to cook food. There are a number of versions, but | will go into those
later. For now, | will keep it simple so you can learn the basics first.

People who hate to cook love solar ovens because they are so
easy to use. Also, people who don’'t know how to cook well—such as
kids or some bachelors—or even people who don’t have time to cook
a lot, such as campers who prefer to hike all day and come back to a
hot meal (without having to cook it once they get back), enjoy using
solar ovens because of the ease and simplicity and convenience they
provide. You can leave the food to cook in the sun and not worry
about scorching or burning it, which is a real plus. They also need
very little water in the pot to steam or cook the food.

How Does It Work?

How a solar oven works is simple. Basically, the sun’s energy
enters through the top of the oven (insulated box) by shining through
a piece of horizontally or diagonally placed glass (or other clear item
such as plastic or Plexiglas—thicker is better), or oven bags (cheap
and can withstand higher temperatures than plastic wrap or other thin
plastic), and heats up the inside of the oven, hot enough (150
degrees F minimum (66 ° C)) to cook the food safely and efficiently.

So the insulated box serves as the “oven” and has a piece of glass
on top to allow the sun to shine in and heat it up inside. Temperatures
inside the oven usually range between 180 degrees Fahrenheit (82
degrees Celsius) to 275 ° F (135 ° C) but can go over 400 ° F (204 ° C)
in some manufactured models.

Almost anything you can cook in a regular gas or electric oven can
be made in a solar oven, but since it works like a slow cooker (heating



the food at lower temperatures) it takes a little longer, so the food can
take approximately 1 72 to 2 times as long to cook, depending on the
solar oven and the sun’s intensity.

Please note that the low temperature setting on most electric
crock-pots is only at about 160-170 degrees F (71-77 ° C) so if you
compare cooking in a solar oven similar to cooking in a crock-pot then
you already have the idea. However, some high-end solar ovens can
reach temperatures of over 500 degrees F (260 ° C)!

SOLAR
BOX
COOKER

| will cover the basic solar box oven next since that is the easiest
to make and use, as well as probably being the least expensive. Plus
the box ovens are great for kids’ projects, such as for science fairs.




The Box Design

The design of the box is very important. It should always be well
insulated, but NEVER use items such as fiberglass insulation (loose
fibers may make the food harmful to consume), Styrofoam or other
foam products, colored newspaper, or duct tape or other plastic tapes
as these items can give off toxic fumes when heated up to the higher
temperatures you’ll find in a solar oven; this can make your food
dangerous to eat.

Better items to use for insulation would be crumpled up black and
white newspaper (excellent) or standard cardboard (also excellent).
Both are recycled materials and can be gotten free if you look around.
If you are in doubt of a particular insulating item you could possibly
use then it is always best to be safe than sorry and eliminate any
chances for a potential health hazard. Remember that if the insulation
material you choose is on the inside of the box, or could gas off or
particles could invade your food, then it is best to be safe and not risk
health. However, if the interior of your box is completely sealed from
the exterior or insulation area, and nothing could contaminate the
space inside, then alternative or potentially “unsafe” (like fiberglass)
exterior insulation could be utilized. | still do not recommend it,
however.

For exterior insulation some people have used papercrete (cement
mixed with cellulose, such as newspapers/magazines) that has been
cured and they have found it to be a very lightweight and strong. It is
an economical alternative to straight paper or cardboard, especially
since it dries back out after it gets rained on, and becomes rock-hard
again.

A standard solar oven box is usually about 10” high in the back
and can be that high in the front as well (the “front” being the side that
faces the sun... usually facing south if you live in the northern
hemisphere of the world) but tends to work more efficiently if the front
side is lower/shorter, so as not to create shadowing inside the box.
Some boxes are longer (oblong) on the front and back sides, and
some are simply square. The larger the box the better since more
square feet equals more sunshine and more heat. Other cookers |



have seen include octagonal, round, or a host of other shapes. For
simplicity, in this book, | will show you a design for a rectangular box,
however it will have a lower/shorter front side (with sloped top) to
allow more sunlight into the box.

Openings for Food Access

Some people add a removable/openable lid on top so the food can
be set inside or taken out or checked on. Be sure to use hot pads as
the pots/pans and food can burn you, as well as the heat which
escapes out the top of the box when it is opened! Usually you will not
want to open the box to check the food too often as solar oven-
cooked does not typically require stirring, plus BE AWARE!... opening
the oven causes most the heat to escape and it will have to reheat up
all over again once you put the lid back on. It is better to leave it
closed even though it might be tempting to open it.

Regarding the lid itself on the oven, sometimes the glass or plastic
part is attached to the removable lid, and sometimes it is placed
underneath a cover that just overlays the outer edges of the cooker.
Keeping an openable lid cover is sometimes nice if it is propped up
with a stick and string (to keep it taut or from moving in the wind)
because you can glue aluminum foil (shiny side out) to the underside
of the lid so that when it is propped open at a good angle, it can
reflect extra sunlight down into the box through the glass/plastic top.



If you have an old toaster oven on hand that doesn’t work
anymore then the unit can possibly be altered and turned into a solar
oven. The door itself can be used on either the backside of the solar
oven to add or remove food (a side-opening door tends to lose heat
less quickly than one that opens on top), or it can be utilized in the
front (just be careful not to shadow the cooker too much when dealing
with the food—plus having the glass in the front can help add solar
gain to your cooker).






BOX MATERIALS

Some people make their solar ovens out of wood, metal, or other
materials depending on their design criteria. For a permanent oven
you may wish to use something other than cardboard or newspaper
as these can wear out or get soggy if a sudden rain comes up, which
can destroy your entire cooker.

On the other hand, cookers made out of recycled paper or
cardboard are usually lighter, sometimes collapsible, and easier to
transport if you like to take your solar oven with you on outings,
school functions, or trips. The box-shaped ovens are handy in that
you can store some of your non-refrigerated food items inside, put the
lid on, and take the whole thing with you in the back of the vehicle
when you go camping—kind of like a big picnic basket that stores
everything inside that you need to make your meal(s). Make sure to
stay away from using materials that may outgas or give off poisonous
toxic fumes such as plastics. Plastics may also degrade and get brittle
in the sun or from the heat.



Exterior Box Materials

This list of box materials is typically used on the exterior, but in
some cases they can also be used on the interior of the box (a
separate list of interior box materials will be covered later). Examples
of box materials you can use include:

1)

Cardboard (heavy duty or regular). The pros are that it is

inexpensive or even free, lightweight, easy to manipulate and
make the box. The cons are that it is not waterproof, and
eventually bends or breaks down, although they can last for
years if taken care of properly.
Wood (thinner is better). The pros are that wood can be fairly
inexpensive (depending) or free if you find recycled wood, it
will last for many years. Cons include that wood tends to be
heavy, requires tools to cut, or it may have old lead paint on it
(if the age is pre-1978 or so), which you would not want to be
present in food contact areas such as the inside of the box.

Metal (aluminum, stainless steel, etc.). Pros are that sheet
metal is generally lightweight, bendable in most cases, and
can be cheap, recycled, or free. Cons are that some metals,
like stainless steel (which is also less malleable than
aluminum or regular sheet metal), can be more expensive.
Also, it is debatable whether galvanized metal should be
used as an interior-box material, but it is okay for use on the
exterior of the box as long as the inside surface is sealed off
with aluminum tape at the joints/seams. Also, always use
protective gear (gloves/safety goggles) when cutting metals.
Plastic (exterior only). Pros are that this tends to be cheap or
free if recycled, and may be cut more easily than metal or
wood (usually a jigsaw will do the trick). Cons are that it can
only be used on the exterior of the box since interior plastics
would degrade quickly from the heat, plus gas off and
possibly poison your food. Some might argue that food-grade
plastic (or even silicone) that is heat resistant could be used
on the inside, but | personally would not want to use these




and do not even cook in the microwave with plastics as | do
not trust the dioxins or other molecule-exchange processes
that occurs when different materials heat up that are in
contact.

Glass (panes of glass, or objects made of glass). | am going
to mix-up the pros and cons list on this one, because glass is
versatile and a unique construction material in the case of
solar ovens. | have seen some people use glass for 2-6
surface sides/top of the cookers, depending on the shape. If
hexagonal or octagonal shaped boxes are utilized (similar to
a round-ish shape cylinder style) then more than one of the
sides being glass could allow more solar gain. Just be aware
that glass is not insulated, plus restricts solar gain if sunlight
hits it at an oblique angle, so if the surface is not 90 degrees
(perpendicular) to the sun’s rays then it can be losing heat
(causing your cooker to cool down) rather than gaining heat.
In my opinion it is simpler and more efficient to have one flat
glass surface on the south-facing side of the box and just turn
the cooker often to keep facing the sun (or use a tracker like
some people do—I have also seen people set their solar box
cooker on top of a swivel device or turntable and just turn it
every 15-60 minutes). Also, concerning the use of glass on
the top of the cooker, more than one angle can be utilized
here; | have seen cookers with the top and front all glass,
plus a 45-degree angled (diagonal) piece in between on the
southerly facing side to allow more sun into the cooker.
These tend to work well. Also, making the south-facing/glass
side of the box wider than the back/north side also allows
more sunlight into the box and creates less shadows, plus
utilizes the open-angled sides to reflect more light onto the
pots of food inside, which helps things heat up nicely.

An old toaster oven can also be modified; you will need a
metal-cutting blade in a jigsaw or other power tool to make
any cuts in the top for the glass—don’t forget to wear
protective gloves, and especially safety goggles because you
do NOT want metal flecks flying into your eyes! Keep the



glass door as your south-facing side, make sure to pick an
oven that is dark-colored inside (or sand it and paint it with
black woodstove paint and let the fumes burn off BEFORE
you ever use it), and be careful when cutting the top off. You
will need to cover and seal any joints or exposed insulation
away from the food area with perhaps cardboard and/or
aluminum tape.

Hemp board or any other natural fiber board (especially if
they are weather-proof). These, like wood, can be a boon to
making a solar oven, depending on price and how easy it is
to manage working with the material(s). Again, like any of the
materials above, make sure food contact surfaces are
protected, and that nothing used gasses off. Also be sure that
it is not prone to warping or falling apart if it gets wet from
rain or food.

Cement board (you need special blades on a circular saw to

cut these, and be sure to wear a protective mask and safety
goggles) is also a possibility. The pros on this are that it will
last for many, many years, does not gas off (to my
knowledge), can be painted or surfaced inside with any
product that is food-safe, can hold the heat (thermal mass)
once it warms up, and is good for a permanent type of
cooker. The cons are that it can be somewhat expensive,
takes special blades to cut, may be harder to fasten together
(depending), is quite heavy, and takes a while to heat up the
cooker, causing a lengthening of cooking time (you will want
to set this cooker in the sun early to allow it time to heat up if
using cement board on the inside of the box); this is a moot
point if the cement board is only used on the exterior surface
of the box.




Inside the Cooker

On the sides of the solar oven’s interior you will need to add a
reflective surface in order to bounce and reflect the sunlight around
inside the box for better efficiency in cooking. This is especially true
for the inside of the back and sides of the box. This is usually done by
gluing several layers of aluminum foil or placing a lightweight
reflective surface such as aluminum sheeting on the inside walls of
the oven.

Aluminum sheets can usually be obtained for free, or for mere
pennies, from any printer company (such as for newspapers) that
tends to have tons of these sheets on hand as scrap or waste (other
manufacturing places might also give some scrap metal away free).
Leftover newspaper printing sheets have one side that will have
printing on it, and the other side you can use as your clean reflective
surface. The students at New Mexico State University (NMSU)
created a box that had a large Plexiglas front at a 30-35 (approx.)
degree angle that had a slightly conical interior with a flat bottom.
They had to ruin a few aluminum sheets in the first prototype
attempts, but eventually got a form and cutting method that worked
well.



Prototype—if you look you can see the crumpled aluminum
sheeting on the left where this one did not turn out as well as the
NMSU students hoped.

A small but simple cabinet looped handle on the top made this
cooker easy to carry around. | used one of these as a sample cooker
for many solar fairs and events where we baked cookies for the
general public to taste. Make sure not to cook directly on the
aluminum sheeting as it may not be healthy to ingest food that has
been in contact with non-food grade aluminum.



____Solar Cooker

e e - s

built by NMSU stude

nts.
Cookies are baking inside, waiting to be eaten
by my son Jeremiah Eby-Martin, Earth Day 2001



Interior Box Materials
Some of the best interior surface materials may include:

1) Cardboard with aluminum foil glued on (half water and half
school glue mixed together and painted on, then the foil
pressed on to dry). Heavy duty cardboards are stronger but
may need to be scored with a utility knife before bending, but
be careful not to cut it through. Use aluminum tape (only) for
the interior of the box to keep the sides reflective and
because regular tape will break down and fall apart plus
could gas off.

2) Aluminum sheeting (sometimes these can be gotten from
leftover newspaper printings).

3) Stainless steel sheets (though these may be tough to cut or
bend, plus add weight)

On the bottom of the cooker you will also want to glue on aluminum
foil or sheeting, and on top of that you will want to put a cookie sheet
or flat metal pan painted black (use BBQ black spray paint and then
let the oven “run” for a day to burn off the paint fumes before using
the oven to cook food the first time) or else a seasoned or well used—
or even a broken piece of—cast iron griddle in the bottom of the box.
This serves as your heating plate for which you will place your pots
and pans (full of food) on top.

Cast iron takes a little longer to absorb the heat from the sun,
thereby making your initial preheating time a bit longer in your oven,
but once going it retains the heat better in case you have to open the
oven to check the food, or if the sun goes behind the clouds for brief
periods. Cast iron also cooks more evenly than aluminum or cookie
sheets do. | would like to recommend the cast iron as the primary
bottom (cookie sheets are pretty standard though), and a long griddle
available at many stores or cooking shops and an old one you already
use is even better because it will already be black. Black cast iron (or
any cast iron for that matter) will not, and should not have to be
painted at all. TIP: Buy your bottom sheet before you make your



cooker so you can build the cooker around its size, otherwise it may
not fit well.

A black or dark colored marble bottom is great for directly baking
pizzas on, especially if you have a well-designed oven that gets very
hot. | have never cooked a pizza in a solar oven as they usually are
not hot enough (usually requiring 425°F (218°C), but a
manufactured or superior design could easily do it.

Of course, since we are talking about the bottom of the cooker, we
should also talk about the top. Covering the top of the box should be
your glass, which allows sunlight into the box, but also is utilized to
hold the heat inside as much as possible. Try not to let it leak air or let
it open very often, if at all. Most people use either regular glass,
Plexiglas, or even used car windows or similar recycled materials.






TYPES OF SOLAR OVENS

Now that you have a good foundation for what a solar oven is, and
how they work, and how a basic solar cooker can be built, you are
ready to expand your choices. There are many types and forms and
styles of solar ovens out there in the world but most of them fall under
three main types — direct gain, panel, or parabolic cookers, plus | will
go into hybrid types.



Box Cookers

Direct gain “BOX” cookers are the most simple and easy to make,
and often the cheapest style of oven to create. This involves the
insulated box and a piece of glass to cover the cooker (allowing the
heat in and keeping it from escaping, as you learned earlier).

The direct gain style cooker is the one we’ll be teaching you how
to make next, complete with pictures from one | made recently as a
display model at public functions. You can place food in these simple
cookers and set it “ahead” of the sun, so that the sunlight can “catch
up” and then pass it later on (much like the sun timer—I will cover this
later) so there will be even cooking and less shading throughout the
day.

These are the types of cookers that campers like to use, or kids,
or bachelors (since they don’t burn the food), nor do they require
much attention in order to cook the food. Temperatures are more
constant and lower in these types of cookers, ranging from 160-
325°F (71-163 ° C).



Panel Cookers

Think reflector panels! Panel cookers are basically a direct gain
cooker with added Mylar, aluminum, or other shiny reflector panels all
around the outside so as to reflect added sunlight into the cooker,
therefore decreasing cooking time by increasing temperature by
around 25-75 degrees F (14-41 ° C) on average. Chances are that if it
has reflectors on it, it is probably a panel cooker, or a hybrid thereof.



Paabolic & Paraboloid Cookers

Parabolic cookers utilize a parabolic-shaped surface, and
paraboloid “compound” cookers and are more complex in their
design. They typically use fixed and perfectly angled mirrors or other
shiny (Mylar or aluminum) rounded (concave/parabolic)
surfaces/reflectors all aimed towards a central focus point so as to
cook the food in an area that now has concentrated sunlight.

These cookers MUST be turned on a swivel pivot OFTEN (every
few minutes) in order to keep up with the movement of the sun and
keep the heat on the food/pot, otherwise the temperature will drop
significantly and the oven will not work. Parabolic type ovens cook the
food at much higher temperatures and also cook it much faster than
traditional cookers. Some people put their parabolic ovens on solar
trackers. Temperatures usually range from 200-500+ degrees F (93-
260°C).

WARNING! Something important to note
about parabolic ovens are to be careful
where you put them, and how you store
them. | had a friend in southern New
Mexico who had a parabolic oven stored
behind his shed. It fell over and the sun
concentrated and burnt down his entire
shed and its contents! Luckily his house
was far enough away that it did not catch
fire.




Hybrid Ovens

There are some very simple hybrid ovens that combine the direct
gain system along with parabolic ideas in order to make the cooker
more efficient.

Richard Wareham of the Sunstove Organization (now retired)
developed just such a solar cooker. He had placed thousands of
these cookers all over in developing countries to aid the people in
cooking without costly fuel.

Mr. Wareham had some NMSU students build some of these,
using the old printing aluminum sheets | mentioned earlier, so they
could be distributed by the EI Paso Solar Energy Association
(www.epsea.org) to people in Colonias (poor rural unincorporated
communities along the US/Mexico border where health issues
abound) during their Solar Water Distillation Projects.

Cookies baking inside the panel-box (hybrid) oven


http://www.epsea.org/

As Project Manager of these projects | put in many hours of
teaching people how to use both the solar stills as well as the
cookers. The southwest area of the country is now spotted with many
of these hybrid type solar ovens, which have been a boon to many.

The Sunstove style of cooker (remember the picture earlier of my
son Jeremiah?) uses the direct gain type of system with parabolic
sides inside the cooker so as to reflect the light toward the pot/pan in
the middle. All of the sides, therefore, are angled gently but not
focused to a specific point (making it a modified paraboloid-panel-box
cooker). This allows the sunlight to be distributed evenly within the
cooker instead of shining on one small section that would otherwise
make a “hot spot.”

Also, the front is lower and the back is higher, making the glass
mounted at a tilt, for optimum solar gain and no shadowing. This is by
far the most simple yet effective type of cooker | have ever used
without getting too complex or expensive.

View from the back side of a parabolid anel cooker (the people
are looking at a solar water distiller)



| displayed one of the Wareham-NMSU hybrid panel-box cookers
at events such as solar fairs and energy fairs. My business, SunStar
Solutions (www.sunstar-solutions.com) had a booth where we
educated the public about solar ovens and other solar energy topics.

SunsStar Solutions booth with solar oven
baking cookies in foreground


http://www.sunstar-solutions.com/







CARDBOARD SOLAR OVENS




The Simple Box Cooker

By far, the most simply made direct gain solar cooker (with one
possible foiled lid flap as a reflector) is the box-within-a-box type of
oven, with insulation; this is also simply referred to as a true box
cooker. Although it is the easiest it to make, it is also the least efficient
in North America due to the high front, which can cast a shadow
inside the box. However, it is very simple and cheap to build, and you
can add reflectors to make it more efficient.

For a standard box oven the outer box should not be more than
10” high all around. Several long triangle-shaped “tubes” made out of
cardboard (taped together so they keep their shape) are spaced
evenly in the bottom for strength.

Wadded up black & white newspaper (small pieces wadded tightly
is best) are then placed in the bottom between the triangle tubes.
Center the second inner box on top of the triangles/insulation and
then fill in the sides all around between the inner and outer boxes with
more newspaper (I have heard one should not use colored
newspaper as it could give off toxic fumes, at least while it is new).

Mix white school glue 50/50 with water and paint it on the inside
walls, pressing aluminum foil flat against it. Cover the top with more
cardboard and tape it in place. A foiled lid may also be made to serve
as a reflector. Place a black painted cookie sheet in the bottom, an
oven bag cut open, or glass, or Plexiglas can be used horizontally to
allow the sunlight in and trap the heat. You are now ready to cook!




Cut-away view of box solar cooker

This solar oven is a simple box cooker with a detached reflector,
made out of scrap boxes and cardboard, aluminum tape, scissors and
a utility knife, school glue (50/50 with water) with paintbrush and a
cup, extra-wide aluminum foil, leftover packing paper, a cooking pan,
and since Plexiglas was not available | used a sheet of hard plastic
that usually serves as a large fluorescent light fixture cover (not my
favorite choice, but it will do in a pinch).

Visual Instructions for Simple Box Cooker

| have included below some pictures as a visual tool for those who
like to see how the cookers are made. This version uses multiple
layers of cardboard to insulate the sides rather than newspaper.



Fig 1 - Gather your materials

Fig 2 — Crushed paper inside the lid and taped in; this will
insulate the bottom inside the box once it is wrapped with foil
and set inside the box




bowl, paint it on the aluminum so it will stick to the cardboard



-

Fig Wra foil over box and res flat (repet for multiple
layers)




Fig 7 — Stick the aluminum-covered (and insulated) lid to the
bottom inside the box. This is just one version of many ways to
make these...

Fig 8 — Double cardboard. Cover with aluminum foil next to make
the inside of the cooker sides (1 of 4)



and glue it on
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Fig 11 — | inserted the foil-covered side on the right interior
“wall” portion of the box

dded an interior side to the left this time
(2 of 4)

Fig 12— A



Fig 13 — This image shows all four interior sides done with
aluminum foil. Notice between those and the exterior of the box
is crammed with several layers of straight cardboard? That will
act as insulation to keep the box hot when the sun shines in to

heat it up later. Ideally this should be 2-3” thick on the sides

Fig 14 — Cut the flap so it will fold over in between the edge of



the cardboard fill and the foiled
interior side sheet

Fig 15 — The left side is folded over to make a top to the
insulated side of the box cooker



Fig 16 — Two sides done...

Fig 17 — Three sides done... | was playing around with the fourth
one to try something new
but | scratched the idea



Fig 18 - All four sides are done, but then | used aluminum tape
(do NOT use anything but metal tape!) to reinforce the sides at
the top

Fig 19 — Taped all around the top and inside all the seams within
the box so it does not leak and appears seamless and "pretty"
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next...



Fig 22 — After fitting the lid so it is shug (keep slightly loose so it
comes on and off easily, but you don't want it to leak air either) |
added the plastic transparent "glass" (Plexiglas is best--l was
forced to use a fluorescent light cover, which | cut with a utility
knife and taped onto the lid)

Fig 2 - op of my makeshift lid. This has one piece of plastic



"glass” on it, but | will add another one on top so it will be
"double-paned" later
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Fig 24 — An old pan inside will work well... black is
what | had on hand




Don't open the cooker more than once every couple hours at
most or the heat will be lost! This is a slow cooker.... it can go all
day and should not burn. Just use a little extra bit of water in the

pan if you have veggies, rice, etc.

Fig 26 — Late in the evening after cooking food in the solar box
cooker (solar oven)... the reflector is the rest of the non-Plexiglas
| had left over, covered with aluminum foil




Fig 27 — Dinner from a solar oven! The sun did all the work and
kept the heat out of the house on this hot day! (95 F / 35 C plus
humidity)

Please note that this cooker above was a small model version,
mostly used for display at events, which | made specifically for that
purpose, mostly to show how solar water pasteurization can be done.
If you make this cooker be sure to make the bottom and (note that |
will explain solar water pasteurization in a later chapter) the sides
thick enough, packed with cardboard to at least 2-3” in width, or else it
will not heat up or cook well. Also, the opening should be fairly large
so as to allow enough sunlight in (perhaps 18°x18” or 18"x24” at the
very least).

While cardboard is the easiest and probably the most versatile
material to use, it is certainly not the only way to make them. Real
sheets of aluminum (recycled from a newspaper printer) or even
stainless steel have been utilized, as well as wood or cement board to
make it more waterproof. There is no rule, but keeping it inexpensive
helps the pocketbook, and keeping it lightweight keeps it
transportable.

Some people desire a permanent structure they can use year after
year without having to move it, so decide what you want and then



make a plan, collect your materials and go for it!



Panel-Box Cooker

This next oven is the one | have been leading up to. It is both
simple and inexpensive to make and yet works very efficiently. With a
one-piece aluminum foiled reflector set on top it becomes a panel-box
hybrid type of solar oven. It utilizes cardboard pieces for the
insulation, all glued together, so the walls of this cooker are still
lightweight although stronger than one with newspaper as the
insulation material. The front (south facing) wall is short and the back
wall is higher so it has less shadowing inside the box.

The pan inside can be a cookie sheet painted black, an aluminum
sheet painted black, or even aluminum foil painted black (use black
poster paint as it doesn’t give off fumes, or else use black BBQ spray
paint and let the cooker “run” for a day before cooking in it to burn off
any fumes).

In this case | prefer to use a well-seasoned or used cast iron flat
griddle as they are easy to clean, cook evenly, plus hold the heat well,
even though it takes a little longer to preheat the oven. Try to find your
pan or griddle first and then get a box (or make a box) to fit it so there
won’t be wasted space and to make sure your pan will fit. Important
Note: Make sure the pan/griddle fits inside the box with about 2 74” to
spare all the way around, and make sure your pot will fit as well.

Plexiglas (thick) or an oversized oven cooking bag can be used as
the glass. | tend to shy away from actual window glass in cookers
because it is easy to break glass and cause an accident. For the
same price Plexiglas is much better.



Side view of the panel solar cooker

STEP 1:

Once you have your griddle and right-sized box (width and length at
least 2” wider/longer than your pan) then cut (if necessary) the back
of the box down to 10” in height and the front side down to 6” in
height.

STEP 2:

Take white school glue mixed half and half with water and set it aside.
Use a 2” wide (or so) cheap paint brush to paint on the glue on the
bottom of the inside of the box.



STEP 3:

Press down (over the glued bottom) a piece of cardboard equal to the
size of the bottom of the box. Make sure there are no gaps. The
piece, or pieces of cardboard should fit just right to evenly cover the
entire bottom. Paint more glue on this upper piece of cardboard and
then place a new piece(s) of cardboard on top again. Keep doing this
until the entire bottom of the box has about 2-3” of cardboard on it.

STEP 4:

Repeat these same steps for gluing the cardboard to the front, back,
and sides so they are all 2-3” thick as well. Make sure the angle of the
top of each side is shaped right to hold on the “glass”... shave or trim
this off, if necessary, with a utility knife to the shape shown in the
picture above. The “glass” should fit flat on the upper surface of the
cooker all the way to the top to the outer edges of the box.

STEP 5:

Put glue on bottom and sides and stick on heavy-duty aluminum foil
all around (inside, and outside too if you like). Repeating this step
several layers thick inside is best, but not absolutely necessary. Make
sure aluminum covers the top edges of the cardboard insulation/walls
as well (where the “glass” will lay onto because moisture may collect
here). Finish off all inner edges/corners and the top edge with strips of
aluminum tape (available at hardware stores for several dollars) to
seal the corners and give added strength, if needed. This also
protects the cardboard walls from moisture or condensation that could
build up inside the oven.

STEP 6:

Place griddle/pan inside the cooker and put Plexiglas on top. A box
lid with a window cut out in the middle may be made to fit over the
glass to help hold it down and reduce leakage of inside air to the
outside, and to keep the glass from sliding off.

Optional: Instead of Plexiglas you may also create a rectangular-
shaped “ring” made out of three pieces of glued cardboard the same



width and length as the top part of the oven. Place the oven cooking
bag around this ring, gluing it or taping it tightly in place with
aluminum tape. You now have a double-paned “glass” which can
withstand high temperatures, is food-grade, and will help hold in extra
heat due to the air space in between the sheets of the bag. Don’t
forget to make a lid as stated above on Step 6.

STEP 7:

Take several pieces of cardboard (one for each side of the cooker)
and make a reflector, taped together with aluminum tape and then
aluminum foil glued onto the inner surface of it to act as a one-piece
(foldable and collapsible) reflector for the cooker. The top-back piece
should be taller/higher than the lower-front piece. The reflector
should be made to sit on top of the oven lid, or can be attached to the
lid itself. Consider the angle of the sun to help determine what angles
to cut the reflector panels at for optimum solar gain.

SOLAR REFLECTOR

REFLECTS
SOLAR ENERGY
INTO OVEN

Top view. Also see picture just before
STEP 1 for side view

STEP 8:

Place a pot of food on the griddle/pan in your cooker, place the
“glass” on, then the lid and reflector and set in the sun. Use a sun



timer and an oven thermometer if you like. Once the food is done...
enjoy!

Example of the Same Cardboard Oven (PICTURES)

| made this oven in the summer of 2013 when | hosted a “How to
Build a Solar Oven” workshop in Sultan, Washington. Adults and |
made this oven while the kids made Pringles can cookers (I will show
you that and pizza box cookers next).

The picture below shows cardboard triangular tubes taped
together with aluminum tape and placed into the large outer box to
make a solid surface for the inner box that will be placed on top of
them. This is done so that when a heavy pot of water or food is
placed in the cooker it does not bow down or sag in the middle.



Next tightly wad up lots of newspaper around the triangle tubes to
fill the bottom.



Add a smaller inner box, wrap the box flaps over and cut to fit. Do
not tape shut yet as you are just sizing it all for now.



Another front view of the same step...



Fit the last flaps over as top edges. Cut only through half the depth
of the cardboard (not all the way through) to make it easy to fold it
over.



Make sure you fill the inside between the inner and outer boxes
with more newspaper—pack it in firmly!



Lastly, tape it all together so it is solid and strong. ONLY use
aluminum tape as plastic or other tapes not only gas off, but the glue
will give out in time with the heat. Aluminum tape is made for HVAC
ductwork so it will last through the heat and over time.



Just glue aluminum foil inside, add food, put on your windowed lid,
and start cooking!






SOLAR COOKERS FOR KIDS

Two simple cookers, which younger kids love to make for science
fairs, include the pizza box cooker and the Pringles can hot dog
cooker.



Pizza Box Cooker

For the pizza box cooker the lid is raised, foil attached all
over the inside (including the lid), black paint or black construction
paper placed inside on the bottom, and saran wrap over the top (to
serve as glass, although an oven cooking bag is better and food-safe
in the heat). This will warm a pizza but not “cook” it per se, but it is a
lot of fun to do and to teach the basic principles of solar oven cooking
to kids.

An oven bag will serve as the “glass”

An extra-large oven cooking bag (turkey sized) can be used as
“glass” for simple cookers. If you wrap it over the lid ring (only) it will
keep the moisture away from the cardboard and serve as a “double
paned” window.



Large tri-folded cardboard—add aluminum
foil and you have a reflector!



Solar pizza box cooker with a large reflector.
Pieces of hot dogs are cooking!

Pizza box
cooker made
by children at
Earth Day in
Deming, NM
2001

You can also make the pizza box cooker more efficient by using
two large and one medium pizza boxes and insulating them... fill the
first large pizza box with tightly packed balls of black-and-white




newspaper and seal it shut; this will be the insulated bottom. Place it
underneath the second large pizza box (which you open up the lid on
top). Then, on the third medium-sized box, cut off the lid. Then place
the medium pizza box inside the second open box (center it and tape
it down with aluminum tape) and pack more newspaper around the
sides in between both boxes.

If you close the lid of the large top box you’ll see you need to cut a
hole to allow the sun to shine through to the medium box inside; only
cut three sides so it can lift up and make a reflector flap on the back.
Use an oven cooking bag or plastic wrap for “glass” and attach
aluminum foil on the reflector flap. Now you have a much more
efficient pizza box cooker!



Pringles Can Cooker

The Pringles can hot dog cooker is also very simple. Half of the
side is cut out (keep the ends intact). Then a metal coat hanger (or
simply use baling wire instead) straightened and burned clean over a
flame and stuck through small holes made at both ends of the can
(bottom and through the lid). Plastic wrap over the open side of the
can, and a larger L-shaped reflector made out of cardboard and
aluminum foil finish it off. Put the hot dog on the rod, place the can in
the bend of the L-shaped reflector, face the sun and it will heat the hot
dog in about 15 minutes. These cookers do not actually cook the food
either as they are very small units with no insulation but it will warm
the hot dog enough to eat. These are also very popular among kids
and science fairs. It is important not to keep the food in these little
make-shift cookers too long as the temperatures are not high enough
to “cook” or kill bacteria growth.



Pringles can solar hot dog cooker


http://p2.utep.edu/watts/projects/cook.cfm

Pringles can solar cookers with reflectors, placed on chairs—the
advantage was the chairs held the reflectors up and kept the
wind from blowing them down. Solar oven workshop | taught in
Sultan, WA 2013

Materials for Pringles Solar Oven
To make a Pringles can cooker you just need a few things:

Empty Pringles can

Aluminum foil

Glue stick (or school glue)

Utility knife

Metal coat hanger (available at some dollar stores) — make sure you
burn off any plastic coating in a hot fire so you do not poison your
food!



Materials for making a Pringles can cooker



Finished cooker and reflector



My son Jeremiah putting hot dogs onto the
rotisserie made from the metal clothes hanger






My daughter Kira with Jeremiah
proudly displaying their cooked hot dogs



Bernard Solar Panel Cooker

Probably the most SIMPLE & PORTABLE solar cooker known is
the Bernard solar panel cooker which utilizes these few materials in
which to make it:

Cardboard, scissors, ice pick, glue, aluminum foil,
a large jar with lid, a large turkey-sized oven cooking bag,
black poster paint, twist tie

Cut the cardboard into a T shape (as shown in the picture below),
glue the foil to it and create the necessary bends in the cardboard so
it will reflect as needed. Use the ice pick to poke a hole in the jar lid
(this serves as a steam vent so pressure doesn’t build up in the jar),
paint the OUTSIDE (only) of the jar black and let dry.

Put food to be cooked inside jar, put on the vented lid and stick the
whole thing inside the oven cooking bag (blow up the bag with air and
twist tie it shut). Set jar in bag on the reflector. Tabs may be kept on
the upright side panels of the reflector so rocks or something heavy
can weight it down so the wind doesn’t blow it down.

Aim it all towards the sun, keep watch on it, turning it towards the
sun if necessary and soon your food will be ready to eat!



Steve Cook at the Energy Center of the University of Texas at El
Paso with “Bernard solar panel cooker”

Another form of a Bernard cooker is this one, displayed by Steve
Webster at The Grove in Newton, BC on July 18, 2015 where a film
crew was filming the movie “The Secret of Change”, which is a UK
documentary series that discovers and explores communities along
the west coast of Canada and America that are involved in grassroots
efforts for changes related to the tools/methods/framework called
Transition (the Transition movement). | was at this event and was one
of the many people interviewed, but we will see which edits are made
and what makes the cut in the end.



Bernard style nI cooker rap oven cklng bg around
the black-painted jar to make it more efficient!)






PARABOLIC/PARABOLOID COOKERS

Where the simplest solar oven is the true box cooker with glass
laid flat on top, probably the most difficult to make or complex solar
cooker is the parabolic cooker, which | will briefly explain next.



The Parabolic Cooker

Parabolic cookers use simple curves (its cross section is a
parabola so they require extremely accurate angles), while
paraboloidal cookers use compound curves (sometimes made using
many small mirrored or reflective surfaces, also very precisely angled
but in wider, flatter sections).

An example of a parabolic surface is an old round TV satellite dish
that is completely smooth. An example of a paraboloid surface is an
umbrella with the rounded pie-shaped or wedge-shaped sections.

Kits or parabola charts for either can usually be found on the
Internet (a simple Google search will find you a ton of information and
pictures, none of which | want to reproduce here), which | highly
recommend since these tend to be complicated and are more for
advanced solar cooker builders. There are numerous types and sizes
of cookers, and all with varying efficiencies in temperature
capabilities.

People have actually used satellite dishes and umbrellas, which
they resurfaced by adding mylar or aluminum tape/foil, or similar
reflective materials to make these types of solar cookers. Others have
used materials to make a parabolic reflector or reflector dish or
elongated trough. The Pringles can cooker is actually a simplistic
version of a trough cooker to heat up the hot dogs.

As a side note, people have even gone so far as to scoop out a
rounded parabolic shape into the snow during winter and use the
surface to reflect light toward the center where they have melted
snow in freezing temperatures, mostly for drinking water or such, but
not really for cooking.



| Parablic/arali sol cooker |
(photo source: Wikipedia)

Below is a picture of a gentler version of a parabolic/paraboloidal
cooker, which was displayed in Surrey, BC. This is a “loose” parabolic
reflector, designed out of cardboard with aluminum foil glued onto the
surface of each of the cardboard reflector pads, which hang on the
wooden frame and all point or reflect light toward the center black-
painted coffee can (on a small post) in the middle. The can is
mounted firmly, but the metal lid is openable (use hot pads as this
gets VERY HOT!). Inside is placed a jar (with a small vent hole poked
into the lid) or very small pot of food.



The angle of each of the parabolic reflector pads is extremely
important so that it shines onto the can, and the whole contraption
needs to be moved fairly frequently to make sure the sun continues to
shine on it... as the sun moves the light source will go off the can
making it cool down rather quickly so you have to keep watch on this
type of cooker!

| personally recommend buying a kit or already-made parabolic
cooker because they can be complicated to make, unless you like a
challenge! | have no plans for them here but they can be found readily
on the Internet.

Paboli tyle solar o dila Steve o
of the Village Surrey Transition Initiative

Although this next one is considered a parabolic cooker, | think it is
technically a panel cooker (like the Bernard cooker), but it uses
nothing but a windshield shade to make this solar funnel cooker. One
could argue that it is a parabolic/paraboloid cooker as well.



Windshield shade solar funnel cooker
(photo source: Wikipedia)

As parabolic styles go (or panel cookers for that matter), you can’t
get much simpler than that! | still say that placing a turkey-sized oven
cooking bag around a black-colored thin-walled pot with a tight fitting
lid heats things up a little faster.

Now that you have a solar oven here are a few tips and then some
recipes that you can try out...









TIPS FOR YOUR SOLAR OVEN

Here are some tips for your solar oven, regardless of which one
you make. Some of these tips may work better with certain types of
ovens or cookers than others.

Difference Between Oven and Cooker

First of all, is there a difference between an “oven” and a “cooker”
for solar cooking? Well, and this is solely for your information...
although these terms are actually most often used interchangeably, it
is generally called an “oven” if you put the food inside the insulated
walls of the box, similar to a regular kitchen oven. Also, it is generally
referred to as a “cooker” if it, like the parabolic or panel cooker, does
not have an actual box-body to place food in, but rather some
alternative method... but again, these ‘rules’ are pretty loose and |
have heard experts over the years refer to them as either/or on a
continual basis.

Build Based on Where You Live

If you live on or near the equator the sun in summer will be
straight above you, so a simple box cooker would be perfect. If you
live in latitudes that are further away from the equator, such as North
America or Europe, then you may want a sloped top-front glass since
the sun will be coming in from a side angle rather than straight over
your head. This can affect the efficiency of the cooker. Consider
materials that are local and inexpensive, including recycled materials.
This keeps cost down and keeps it easy. If you live in hot or equatorial
latitudes you will probably need less insulation and less cubic feet



inside your oven (or less reflector panels) than in areas that get cooler
temperatures.

Best Type of Panel Reflectors

Generally the best type of reflector panels are made from super
shiny material that is rigid, well-mounted, extra-large in size, and is
splayed out like an array, similar in shape to a parabolic cooker,
except that the panels are usually placed on a box cooker and
therefore referred to as a ‘panel cooker’.

My good friend Chuck Reel—the original Reel solar guy—with a
panel cooker (this oven gets hot!)

The box cookers are easier than parabolic cookers to make, yet
they have a similar open and wider-at-the-top funnel shape that
bounces the light around into the box. When you add more light, you
automatically add more heat. Heat is what you want! In the picture
above, and of all the cookers that | saw Chuck Reel use at the solar



events we attended, this one—outside of a parabolic cooker—was
often the hottest and could get up to as high as 375-400 or so
degrees F (191-204 ° C), as | recall.

If you make a box-panel combo cooker, be sure to increase the
panel size if your box opening is smaller than 18"x18” (18”x 24” is
best). A large opening in the box allows more sunshine in, and larger
reflectors make up for smaller box openings by adding additional
heat.

Some people also use mirrors or other mirror-like surfaces for
reflecting light but they tend to be heavy and are better for permanent
structures. If you do use mirrors then you may want to build the box
body out of something that is made of solid materials such as wood,
so it can be strong or the lid folded closed to protect the mirror(s) from
getting broken or the wind causing it to fall over.

Easy Pivot for Turning Your Oven

If you choose to place your solar oven on a pivoting or swivel chair
then you can turn it easy, or you can just set it on the ground (keep
dogs or other animals away from it). | would recommend finding a
way to stop the random pivoting of the chair or turntable (i.e. “Lazy
Susan”) in case a gusty day ensues as the wind may turn your cooker
away from the sun, instead of towards it.

Make a Timing Dowel

An option for timing the cooking of your food (especially when you
are out camping or don’t have a watch or clock available to check the
time) is an hourly timing dowel. If you place a small piece of a skinny
wooden dowel into the top of the cooker (vertically) then the dowel will
cast a shadow. The shadow produced, not unlike a sundial, will move
as the sun tracks through the sky.



Hourly timing dowel causing a shadow

Make a mark on a piece of paper or cardboard where the shadow
is at noon, and then where it falls in one hour, two hours, three and
four hours, etc., without moving the cooker dowel. Once done then
lines drawn the same distance in the other direction (the other side of
the dowel) will also show the hourly progression.



Sample sun timer (not to scale)

Although this is a seemingly simplistic or archaic way of timing the
cooking of your food, it is extremely easy and very worthwhile in the
long run. Just make sure to mount your timing dowel (also called a
“timer” or “sun timer”) to a permanent place on the front or back top
edge of your cooker so it will not move.

Using ink or paint that does not fade easily, and getting it
laminated against the weather might also help make it last longer. You
could also make it out of wood and engrave it or paint the inside of
the engraved areas black so you can see it easily and still remain
fairly weatherproof.



Placing your dowel timer on the solar oven

What Can You Cook in a Solar Oven?

The foods you can cook or bake in a solar cooker are almost
unlimited. The general rule of thumb is that you can cook in a solar
oven whatever you can cook in a regular oven, except that it will just
take a little bit longer. Usually the length of cooking time is about 1 7%
to 2 times that of a standard oven.

You may need to preheat your oven by setting it out in the sun
about 30 minutes before you start cooking. Rice dishes and soups or
stews do particularly well. Having a lot of food requires a lot of extra
heating time just to warm the food up before it starts cooking, so keep
that in mind before trying to do an entire roast complete with potatoes
and vegetables that are cold straight out of the refrigerator. Cutting
things into smaller bites also helps the cooking process along.



Tips for Cooking

Pots and Pans

Make sure to use black pots with tight fitting lids. Black is best
because the dark color absorbs more of the heat and does not reflect
it back out. Thick metal pots/pans take a little longer to heat up than
do thinner metal pots and pans.

Many people prefer to use corning ware or Pyrex except that you
may wish to place aluminum foil (although this may bounce some of
the sunlight back off the pot, lengthening cooking time) or some other
solid but flexible material on the outside of the lids to keep the
sunlight off the food so it doesn’t bleach out the color of the food.
Some people cook in jars painted black on the outside (only—you do
not want paint to touch your food!). Vegetables tend to fade quickly
when they are cooked in the sun if not covered with something
opaque. My favorite pots are those old fashioned thin-walled black
camping pots with the speckles on them.

Vegetables

The nice thing about solar cookers is that it is almost like steaming
your vegetables, as they need very little or no water in the pot. Too
much water creates extra mass in the pot which has to heat up, and
then can leach out the nutrients in the vegetables, much like boiling
does. It is better to cook the vegetables themselves with the heat the
oven provides rather than take extra time heating up water. Place
harder-to-cook items (carrots, cut potatoes, parsnips, cabbage,
cauliflower, etc.) in the oven first, and add vegetables which are more
easily cooked (such as greens, asparagus, green peas, etc.) later on.

Potatoes

You can bake potatoes by placing them in foil, or putting them
directly on the bottom of the oven, however large potatoes tend to
take quite a while to cook. It might be better to either bake smaller
sized potatoes or else cut the potatoes into wedges or smaller pieces
and stick them in a pot with a tiny bit of water so they’ll cook faster.



This goes for all kinds of brown, white, red, purple potatoes, and
yellow yams or orange sweet potatoes.

Meat

All kinds of meats do well in solar ovens. You can roast a chicken
or pieces of chicken for a casserole and | have even seen some
people do their entire Thanksgiving turkey in a solar oven but it takes
most of the day to do so, even with a higher-temperature oven.
Roasts, stews, chili, and other meats you would let sit in a crock pot
or just simply bake in your regular oven will do nicely in your solar
cooker. Hot dogs only take about 15 minutes to heat up and no water
is needed. You can even warm the buns for the hotdogs by setting the
entire bun package in the cooker for about 5 minutes.

Breads

Breads and rolls can be heated, warmed, or even baked, although
the breads tend to not brown as nicely in lower temperatures as they
would in a regular oven. Some people baste on egg white or butter or
oil on top to help it brown, even if only a little bit. Bread seems to do
best in 1-pound dark coffee cans, or even a Dutch Oven (although the
latter takes much longer to heat up). Keep the reflector off for raising
the bread, and put it on for baking. For pizzas and pies, bake the
crust first. Cornbread and muffins usually do well in a solar oven.

Beans

Dry beans may be cooked but we recommend soaking them
overnight first and putting warm/hot tap or filtered water in the beans
the next morning before placing it in the cooker to give it an extra
boost and reduce cooking time by an hour or two. It may still take
several hours or all day to finish cooking the beans as they are
probably the hardest thing to cook in a solar oven; however, they are
also one of the most popular items to cook. We went to a lady’s house
one time, at noon, and she had cooked split pea soup that morning
for us in her solar cooker... it was delicious! | include that same recipe
at the end of this chapter for you.



Miscellaneous

Cookies (a favorite) and other desserts such as cinnamon rolls do
quite excellently, as do melting cheddar cheese on nachos, etc.
Cakes and brownies do fairly well although cakes can sometimes
come out a bit crumbly if the recipe is not adequate for slow
cooking... but they still taste wonderful!

Drying foods

Like other vegetables you will need to keep the sun off of foods in
order to dry them. It is important when drying foods to make sure that
you have a good book on hand, or already have some knowledge
about how to dry food. You will want to keep the lid/glass of the
cooker cracked open so that the majority of the heat and moisture can
escape, otherwise you will find that the food you place on your racks
will COOK instead of dry out. You definitely do not want this to
happen. Depending on the amount of sunlight, moisture conditions,
how hot your cooker gets, etc. will determine how much you need to
crack or open the lid/glass. You may also want to utilize a black cloth
or shield to cover any food exposed to the sun so it does not bleach
out or cook or over-dry.



Solar Water Pasteurization

In many developing countries solar cookers are not only used to
replace expensive gas/propane/butane, electric (if available), or
scrounging for firewood so they can cook their food, but solar ovens
are also used to pasteurize water. If you are in an area where the
quality of the water is in doubt then you may be able to pasteurize
your water in your solar cooker; this is an alternative to boiling water.
Here is how it is done...

Take a CLEAR GLASS jar or jug and place the water in it. This
can also be water from a clear running stream if you are camping. Set
the container in the preheated solar cooker in full sun. Make sure the
water is not shaded as the Ultraviolet (UV) in the sunlight will kill off
99.9% of all bacteria and micro-organisms within 90 minutes (in FULL
sunlight, otherwise leave it up to a few hours), plus once the
temperature reaches 131 to 149 degrees F (55-65 ° C), then anything
else left behind will automatically be killed off within a short time.

This process of solar pasteurizing water works great for
contaminated water that has fecal coliform bacteria (a main cause of
cholera and diarrhea in developing countries) or that has
microorganisms such as giardia (commonly found in water) or
cryptosporidium (often found in lakes or ponds).

Temperatures needed to pasteurize for
these:

Microorganisms: 131°F (55°C) — Worms
or protozoa cysts (cryptosporidium,
entamoeba, giardia)

Bacteria: 140°F (60°C) — V. cholerae (or
fecal coliform), E. coli, shigella,
Salmonella typhi, rotavirus

Virus: 149°F (65°C) — Hepatitis A virus



It is important to note, just to caution you, that pasteurization of
water does NOT remove solids such as sand, sediment, rust, nor
does it remove minerals, arsenic, fluoride, chlorine, volatiles (like
gasoline, kerosene, pesticides/herbicides), chemicals, or heavy
metals. You would need a solar water distiller for that, or you could rig
one up (if you have the know-how) to use the cooker as a water
heater/pre-heater prior to distillation. | have a book on how to make a
solar water distiller as well.



Recipe Ideas

These three recipes are some tried and true meals for using in
your solar oven. Thanks to Peggy Chinkes for these!

Baked 3-Bean Casserole for Sun Oven

3 cans 16-ounce ea. of canned assorted beans, such
as kidney, pinto, and pork & beans with salty packing
liquid rinsed off. For one of the three, | like the pintos
with jalapenos.

1/2 cup chopped onion
1-1/3 cup brown sugar
1-1/3 cup catsup

1 Tb. dry mustard powder
2 Tb. cider vinegar

Mix together in oven proof dish and bake until bubbly
and onions are done.



Split Pea Soup a la Sun Oven

1 16 ounce bag of split peas

1 cup chopped carrots

1 cup chopped onions

Red pepper flakes and/or Tabasco to taste

Combine all of above ingredients in oven-proof
casserole with oven proof lid. Peas will soak up water
while cooking. Keep covering them with water. Cook
in sun oven for several hours or until desired degree
of thickness. Keep stirring to mix veggies. It's often
better when cooked a second day. When it tastes
done, puree further by mashing contents with a hand-
held potato masher or puree with a food processor.
Chunks of cooked ham, salami, or Bacos may be
added. Refrigerate leftover amount and add milk or
more water to serve after it has congealed overnight.

Makes 6 servings.



Sun Oven Baked Rice

1 cup natural grain rice
1-1/2 cups of water or bouillon
8 X 8 inch Corning or Pyrex dish with oven proof lid

Mix rice with water, cover, and bake in oven at 250
degrees F (121 -C) for approx. 1 or 1-1/2 hrs. When
done, fluff up with spatula. This method will not boil
over as is often the case with rice cooked on a stove
top. For Spanish rice variation, add %2 cup salsa to 1
cup of water or bouillon.

Serves 2.



Recipes © 2000-2019 Peggy Chinkes - Printed with permission
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Co hot dogs with toothpi'ks fr passersby to taste at a
solar energy fair. Photo courtesy of Chuck Reel

Notice the cookers in the picture above... the one on the right is a
standard box cooker with all sides the same height. Do you see the
shadow in the box covering 2/3rds of the food? Obviously this s