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The sun himself shines heartily, and shares the joy he brings.

—Ralph Waldo Emerson, “The World-Soul,” 1899
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It is so much pleasanter and wholesomer to be warmed by the sun when you can, than by a fire.

—Journal of Henry D. Thoreau, November 8, 1850
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MAKING AND USING YOUR OWN SOLAR COOKER
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Solar cooking is free, clean, simple, and fun. It will save you time and money and also save the earth’s finite resources. More than just a novelty, solar cooking is a healthy way of life. It’s the most fun you’ll ever have while doing the right thing.

Imagine sitting in a car with the windows closed on a bright, sunny day. You notice that the temperature inside the car is much hotter than the temperature outside. This is the greenhouse effect: Sunlight shines through the windows and is converted to heat. The heat is soaked up and retained by the objects inside, such as the upholstered seats, especially if they are dark colored. This built-up heat is then trapped inside the car. Solar cookers employ the same principle to quietly, gently cook your food. The process is basic: Put raw ingredients in a covered pot, place the pot in the solar cooker, and point the cooker toward the sun.

Solar cookers are major home appliances, but they are simple, lightweight, and low-tech. And unlike other major appliances, you can build one yourself in a few hours, and it costs nothing to operate. Solar Cooking for Home and Camp shows you how to make these wonderful appliances from common, readily available materials. Instructions are provided for building two types of solar cookers: a box cooker and a portable, folding panel cooker. Or, if you prefer, you can buy a prebuilt solar cooker (see Resources). The book also includes 165 easy recipes designed especially for solar cooking. Many of the dishes can be assembled quickly in the morning and placed in a covered pot in the solar cooker. Then you just set the cooker in any sunny location—a south-facing porch or balcony, on the roof of your house, in your back garden, or on a picnic table at your campsite—and aim it toward the midday or afternoon sun. While you go off to work or play, the solar cooker does its magic, and you’ll come home to a hot meal at dinnertime—all without smoke or fumes, an overheated kitchen, pots to stir, or the use of fossil fuels. Plus, there are no concerns about overcooking; although a large casserole will be fully cooked in one to two hours, the dish can be held in the solar cooker all day.

Your solar cooker will become your favorite way to prepare meals because it is convenient and labor-saving. Vegetables don’t need to be parboiled before being stuffed and baked. Pasta used in combination baked dishes doesn’t have to be boiled and drained first. Foods such as meats and vegetables don’t need to be marinated; the solar cooker marinates and cooks, all in one step. Delicious fresh fruit jam can be made without stirring or messy boilovers. Frozen dishes placed in the solar cooker defrost, cook, and then keep warm for hours, allowing you to dine whenever you’re ready. Cleanup afterward is easier, too. With no burned-on food residue, pots quickly wipe clean.

With naturally gentle, slow solar cooking—and little or no water added—your meals will be moist, flavorful, and full of nutrients. So reserve your conventional oven or camp stove for nighttime or days of inclement weather. On sunny or mostly sunny days with at least four hours of direct sunlight, you can cook with solar power.

Solar Box Cooker
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The solar box cooker is made from two cardboard boxes lined with aluminum foil, the smaller nested inside the larger. A cardboard lid with a window made from a nylon oven cooking bag and topped by a foil-covered cardboard reflector completes this easy project. The cardboard solar box cooker was devised in the 1970s by solar innovator and activist Barbara Kerr, in collaboration with Sherry Cole. Their simple, lightweight design has made solar box cookers easy and inexpensive to construct and use. Box cookers are dependable over a long cooking season each year. Since they utilize both reflected and retained heat, box cookers hold the heat well on partly cloudy days. They excel at long, slow cooking—perfect for simmered foods such as beans and stews—and they are excellent for baking. Although this simple box takes just a few hours to make, it will provide you with great meals for many years to come. Assemble the following tools and materials, and you’ll be ready to go.


Materials


Three or four large cardboard boxes: one for the inner box, one for the outer box, plus additional cardboard to make a lid, a reflector, and four interior insulating panels

One roll of masking tape

One 75-foot roll of regular-weight (not heavyweight) aluminum foil

Eight ounces of nontoxic glue, such as Elmer’s glue, or flour paste (see recipe on page 5)

Two or three empty toilet paper rolls

Several pounds of insulation: wool fabric scraps, crumpled newspaper, or shredded office paper

One nylon oven cooking bag, large or turkey size

One wire coat hanger

One jar or spray can of black, nontoxic tempera (water-based) paint



Cardboard Boxes

When choosing your cardboard boxes, keep in mind that a large, shallow solar cooker works best. A cooker that is too deep is hard to heat, largely because the tall sides of the box create more shadows, but also because it loses more heat from the sides. Look for recycled corrugated cardboard boxes that originally held large electrical appliances. They are sturdy and have large surfaces, and the thick-walled, double-honeycomb layer of corrugation makes a long-lived cooker.
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First, find an inner box that is just tall enough to accommodate your solar cooking pots and long and wide enough to hold a baking sheet (it’s a good idea to measure and record the dimensions of your cookware before you begin the search for a suitable box). Choose an inner box that is one inch taller than your largest lidded pot and one inch longer and wider than your baking sheet. Dark baking sheets make good trays inside a box cooker; the dark metal absorbs and holds heat, and the tray protects the bottom of the cooker. Plan to leave a baking sheet inside the cooker permanently. In general, you’ll want a box that is at least large enough for a ten-by-fifteen-inch lidded turkey roaster or roomy enough for two or three smaller round pots, such as eight- or nine-inch-diameter black enamelware pots (tips on choosing the best pots for solar cooking are provided later in this chapter).

Then look for an outer box that is about an inch or two larger on all sides than the inner box. Don’t make the cooker so large that you can’t move it easily. Cardboard box cookers are lightweight, but they can be bulky. Choose an outer box that you can get your arms around.

Oven Bag

A nylon oven cooking bag—lighter weight and easier to handle than glass—will form the window of your solar cooker. Oven Bags, made by Reynolds, are designed to withstand heat up to 400 degrees. Don’t use ordinary plastic bags; they’ll melt. A “turkey size” Reynolds Oven Bag is 19 by 23½ inches—large enough to provide a big window for most large cookers. If you need an even larger window, two Oven Bags can be cut open and the edges glued together. For smaller cookers, use “large size” Oven Bags, which measure 16 by 17½ inches.

Glue

You’ll need glue to bond the aluminum foil to the cardboard. If you’d like to make your own, stir up some homemade flour paste using this recipe:


 



	Flour Paste
	 




This recipe makes 2 cups of paste—more than enough for the construction of a large solar cooker. Flour paste is ready to use immediately (as soon as it’s cool enough to handle).


	Place in a small bowl:
[image: img] cup white flour



	Slowly stir in:
[image: img] cup cold water



	Bring to a boil in a saucepan:
1½ cups water



	Pour the flour and water mixture into the saucepan while stirring continuously; then reduce heat and simmer, stirring occasionally, for 5 minutes, or until thick.

	Cool. Store excess paste in a covered jar in the refrigerator for up to 2 weeks. Thin with warm water to reuse.



Tools


Utility knife or other sturdy, sharp knife

Straightedge

Soft, dark pencil

Brush to spread glue or paste

Wire cutters



Assembly Instructions


	Trim the height of the smaller (inner) box, if necessary. Mark the corners of the smaller box with a pencil one inch above the height of your tallest pot. Slit the corners of the box down to the pencil marks; then use a straightedge and pencil to draw lines on the inside of the box connecting the marks at the corners. Lightly score the cardboard with a knife along the pencil lines on the inside of the box. Then fold the sides of the box down and outward along the scores.
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	Stand both boxes side by side. If the larger box is more than an inch and a half taller than the scored height of the smaller one, mark the corners of the larger box 1½ inches above the smaller box. Use a yardstick and pencil to draw lines on the outside of the box, connecting the pencil marks at the corners. Slit the corners of the larger box down to the marks, lightly score the cardboard with a knife along the pencil lines on the outside of the box, and fold the sides inward along the scores. Trim the excess cardboard from the ends of all four flaps of the larger box so that they just meet in the center, creating a shorter covered box.
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	Close both boxes. Use a few pieces of masking tape to temporarily hold the lid of the larger box neatly closed. Center the smaller box on top of the larger box and trace around it, marking the top of the larger box. Remove the smaller box and set it aside. Using a utility knife, cut around the traced line on the larger box, removing the center of the top of the box and the masking tape. This hole will accommodate the smaller box.
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	Glue regular-weight aluminum foil onto the entire inside of the larger box. (Regular-weight foil is more flexible than heavyweight foil and adheres more smoothly to the cardboard, creating a shiny, reflective surface.) Use a brush to coat nontoxic glue or flour paste over the interior bottom and sides (thin the glue or paste with water to spreading consistency, if necessary). The foil doesn’t need to be even; overlaps are fine. Simply cover the interior as completely as possible, and glue the edges down securely. Once the interior is covered with foil, glue the remaining parts of the top flaps together, and glue foil onto the tops of the flaps.
[image: images]



	Glue aluminum foil onto the inside of the smaller box, completely covering the bottom and sides. Glue foil onto the insides of the flaps, extending the foil three to four inches beyond the top of the box.
[image: images]



	
Cut four cardboard panels one-quarter inch smaller in both length and width than the interior sides of the larger box. Glue foil to one side of each panel. Insert the panels loosely against the inside walls of the larger box, foil sides toward the center of the box. These panels will provide extra insulation.
[image: images]



	Cut two or three empty toilet paper rolls into six pieces that are each 1½ inches long. Stand these six pieces in the bottom of the larger box, to serve as pillars to support the smaller box. Spread nontoxic insulation around the bottom of the box. Since synthetics tend to produce gases when the cooker heats up, choose natural materials for insulation. Use any combination of the following: clean fabric scraps or old blankets, sweaters, or other garments, preferably woolen; loosely crumpled sheets of newspaper; or crumpled or shredded paper. Loosely slip more insulation in the space between the foiled panels and the outer walls of the box. Don’t pack the insulation too tightly; you want air spaces between the pieces of insulation to trap the heat.
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Insert the smaller box inside the larger box. Use the utility knife to trim the flaps of the smaller box flush with the edges of the larger box. Then glue the flaps of the smaller box to the top of the larger box. After applying glue, hold the flaps in place temporarily with masking tape; remove the tape when the glue is dry. The base of the solar box cooker is now complete.
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	To make the lid, set the cooker base on a piece of corrugated cardboard that is at least six inches longer and six inches wider than the base. Trace the outline of the base onto the cardboard. Then mark the cardboard three inches beyond the base on all sides. Connect the marks, using a yardstick, to form the outline of the lid’s lip. Cut around the outline.
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Score the lid lightly with a knife along the pencil lines, and continue scoring straight out to the edges of the lid. Place the lid on the box. Check for fit; then fold the lips of the sides down over the box. Make four slits, one at each corner of the lid, so that the corners of the lid overlap.
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	To measure and cut a window hole, remove the lid from the box. Lay it out flat, wrong side up. The window needs to lie as closely as possible over the walls of the cooker base. Measure the thickness of the cooker base’s walls—front, back, and sides. Mark the lid to match these measurements. Draw four lines with a yardstick. Cut along these lines; then remove and discard the center of the lid.
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Still working with the lid upside down, choose an appropriate-sized Reynolds Oven Bag for a window. When closed and flat, the bag needs to cover the window hole and extend at least one inch beyond the opening on all sides. If the bag is too long, trim the open end to fit; securely glue the open edges of the trimmed Oven Bag together to prevent condensation accumulation inside the bag. Then glue the closed bag to the inside edges of the window hole.
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	Glue the corners of the lid. Hold the glued corners in place with masking tape. Remove the tape when the glue is dry.
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	To make the reflector, cut a piece of corrugated cardboard the same length as the top of the lid and the width of the lid plus 3½ inches. Lay the reflector cardboard on top of the cooker so the sides and front are even with the lid. Lightly score the reflector along the inner edge of the cooker’s back wall and along the back of the outside of the cooker. Glue aluminum foil to the inside of the reflector. Keep the foil as smooth as possible, pushing air bubbles from the center to the edges. Then glue the reflector to the top and back of the lid. Hold the reflector in place with masking tape; remove the tape when the glue is dry.
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	Make an adjustable prop holder for the reflector. Cut two strips of corrugated cardboard 1½ inches wide and 10 inches long with corrugations running parallel to the width of the strips. Glue one piece to the top righthand side of the lid and the other above it on the righthand foiled side of the reflector. Keep the prop holders in place with masking tape until the glue is dry; then remove the tape.
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	Make a prop. Use wire cutters to snip off the length of the bottom of an ordinary wire coat hanger plus one to two inches beyond. Bend the ends of the hanger into 90-degree angles. Insert the ends into the corrugations of the cardboard. The reflector can then be angled to direct the sunlight into the center of the cooker.
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Insert a black tray into the bottom of the cooker to absorb heat, improving the cooker’s efficiency, and to protect the bottom of the cooker from wear. Dark metal is the best choice for heat retention, such as a dark baking sheet. If you don’t have a dark baking sheet that fits your cooker, you can make your own tray. Cut a piece of cardboard or metal flashing to fit the bottom of the cooker’s interior. Glue foil to one side of the cardboard and paint the foil with nontoxic flat black paint, or paint one side of the flashing black. Set the tray in the cooker, black side up.
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	Your solar box cooker is now complete. Set the cooker propped open in full sunlight for a few hours to fully dry the glue and paint. This simple cardboard solar box cooker will last—if protected from inclement weather—for ten years or longer. The foil can be patched if it becomes worn, and the Oven Bag window can easily be replaced. When the solar cooker finally wears out, the appliance is easily disassembled, and all parts can be recycled. 
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Folding Panel Cooker

[image: images]

This portable, folding panel cooker can be made in a couple of hours. It uses reflective heat from foil-covered cardboard panels directed toward a pot or pots encased in nylon oven cooking bags to retain heat. The panel cooker’s central flat surface can hold one large or two small cooking pots. The panel cooker was developed by Roger Bernard of France and Barbara Kerr of the United States, with additional work by Edwin Pejack, Jay Campbell, and Bev Blum of Solar Cookers International. This type of cooker has done much to improve daily life in fuel-poor, sun-rich countries by allowing people to cook food and pasteurize water safely and easily. With no box to preheat, these cookers are “on” as soon as the sun hits them. The panel cooker is an excellent children’s project, providing a vivid demonstration of solar power.

Materials

One three-by-four-foot piece of corrugated cardboard (use an opened recycled carton, or buy a sheet of cardboard)

One small roll of regular-weight (not heavyweight) aluminum foil

Eight ounces of nontoxic glue, such as Elmer’s glue, or flour paste (see recipe on page 5)

Clothespins, large paper clips, or binder clips

One or two nylon oven cooking bags, turkey or large size

Tools

Utility knife or other sturdy, sharp knife

Spoon or other blunt utensil

Yardstick

Soft, dark pencil

Brush to spread glue or paste


Assembly Instructions


	If your corrugated cardboard is larger than three by four feet, trim it to that size. If you are using an opened recycled cardboard box, tape the slits closed to form a solid piece.

	Use these measurements to pencil the cooker shape onto the cardboard.

	Cut out the shape of the cooker along the penciled outline.

	On the inside of the cooker, pencil in dotted fold lines (as shown on the next page), and cut two 4½-inch-long slots at a 60-degree angle. Use a spoon handle or butter knife to lightly score the penciled fold lines on the inside of the cooker. Then use a table edge or a yardstick to evenly bend the cardboard inward along the fold lines.

	With the cooker inside up, use a brush to apply nontoxic glue or paste to the cardboard. Glue regular-weight aluminum foil, shiny side up, over the entire inside of the cooker. Seams and overlaps are fine; just keep the foil as smooth as possible, pushing air bubbles from the center to the edges. Cut two slots through the foil that match the slots through the cardboard.
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Step 2: Pencil the cooker shape onto the cardboard.

[image: images]

Step 4: Pencil the fold lines and slots onto the cardboard.



	Set the cooker flat, and let it dry.

	To assemble the panel cooker, lay the cooker foil side (inside) up. Bend up along the front (shorter side) fold line, and bend the back (taller side) up and around along the fold line. Slide the corners of the back into the slots. Clamp the inserted corners on the outside of the cooker with clothespins, large paper clips, or binder clips.

	To use the cooker, place food inside a thin, dark metal pot with a tight-fitting lid. Place the pot inside a nylon Reynolds Oven Bag. Twist the bag closed, leaving a thin layer of air around the pot inside the bag, and fasten tightly with a twist tie. Place the pot on the flat surface in the center of the cooker.
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Face the cooker toward the sun. If you are leaving it to cook all day, aim it with the front (shorter side) toward the midday or afternoon sun. Adjust the front of the cooker to reflect, not block, the sun.



Tips for Successful Solar Cooking

[image: images]

Cookware

Although any ovenproof pots and pans can be used in a solar cooker, for best results, use covered metal pots that are wide, shallow, lightweight, and dark—preferably black, because black absorbs heat. Solar Cookers International offers dark enamelware cooking pots by mail (see Resources). Blackened camping pots also work well.
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