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In their many forms.
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commercial solar cookers. Get a feel for why they are popular, a
how much they cost.
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positive and negative design elements of each style.
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to incorporate in our design, while keeping in mind the design
elements that we want to avoid.
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panel cooker with little effort, no special tools, and maximum
performance.



Outline

ABdzNA Y3 GKS O2yaidNdHzOGAzYy 2F
sections together to allow everyone to be involved, while also
having a chance to step back and watch.

ADoing the construction as a group will also cut the time to finist
the panel cooker significantly.
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build your own cooker, of various types, and hopefully guide you
In giving a class, supporting a classroom science project, buying
commercial cooker, etc.
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Types of Solar Cookers
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Solar cookingvorks in parabolic cookers through light concentration. In panel ar
box cookers, dark cookware (panel) or cooking chamber (box) will convert light
frequencies to heat energy. This heat is then insulated from escaping by a plas
bag (panel) or glass front (box). The molecules that make up glass have nature
frequencies of vibration that are the samerasst UV frequencies (highéran
visible light). Visible light does not cause resonance, it is not absorbed, it passe
through the glass. UV lightan either causeesonance andbe absorbed, heating
the glasspenetrate and heat the container, or reflect.

http://en.wikipedia.org/wiki/Ultraviolet light
http://en.wikipedia.org/wiki/Planck%27s law

An effective solar cooker will use the energy of the sun to heat a cooking vesse
and efficiently retain the energy (heat) for maximum cooking effectiveness.


http://en.wikipedia.org/wiki/Ultraviolet_light
http://en.wikipedia.org/wiki/Planck's_law
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http://science.hqg.nasa.gov/kids/imagers/ems/visible.html

UV lightbelow 350nm has a small percent able to transmit through the glass.
Above 350 nm is transmitted through or absorbed by the glass. Most of our
cooking will be done by visible, infrared and UVA light.

Visible Light Region
of the Electromagnetic Spectrum

Infrared UltraViolet


http://science.hq.nasa.gov/kids/imagers/ems/visible.html

http://en.wikipedia.org/wiki/Ultraviolet
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Tupe of cooker

Advantages

Disadvantages

Solar box cooker
(solar oven)

Uses both direct and diffuse radiation
Requires little intervention bu the user
Very easy and safe to use

Easy to construct

High acceptance angle®

High tolerance for tracking error

Widely divergent thermal performance
(slow even cooking)

Panel cooker

Better performance than box cooker

Poor performance on cloudv conditions
Relies mare on reflected radiation

Collector cooker

Uses both diffuse and direct radiation
Could used as a multicooker

Higher cooking temperatures

Simple, safe and convenient to use

Complicated to build
Expensive

Concentrating (reflector)
cooker

Quite efficient

Can achieve extremely high temperatures
(suitable for fryving)

Cooks quicker

Harder to make and use

Requires the user’s attention

Strong reliance on direct beam

Suffers from wind

Low acceptance angle

Relatively high cost

Safety problems (burns or eye damage)

¥ Angle through which the sun's image remains on the absorber.
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Test standard

Advantages

Disadvantages

American Society of
Agricultural Engineers
Standard (Funk, 2000)

Simple
Applicable in less developed areas

Analysis of performance of a cooker, rather
than simply comparison is very difficult
Does not address qualitative factors e.qg.
ease of use, safety, or financial issues

Bureau of Indian
Standards Testing
Method (Mullick et al,
1987)

Presented in a more technical framework
than ASAE S580

Independent of weather conditions (such as
wind speed, insolation, etc.)

Does not address qualitative factors e.g.
ease of use, safety, or financial issues

European Committee on
Solar Cooking Research
(ECSCR) Testing
Standard

Includes an exhaustive thermal testing
regime

Cheaper and easier to run — tracking
pvranometer not required

Explores qualitative factors e.qg. safety, ease
of cooking, pot access, durability etc.
Useful for comparison of anv cookers

Kelies on measurements of time taken for
certain conditions to occur

Mot well suited to multiple testing —
procedure is quite comprehensive
Hequires long time — time taken for the
basic test alone is 3 clear davs




Parabolic Cookers

AFocus a lot of sun energy onto a very small space, usi
parabolic shapes.

AOften compared to stovéop burners.

ADifficult to build from scratch, and often commercially
very expensive.

ANo U.S. manufacturers, adding to cost (shipping from
overseas).

AThere are definite safety concerns & the cook must be
vigilant to protect him or herself, and those around the
dish.

AThere are many designs, despite each sharing the san

parabolic formula. Depth and diameter vary.
http://solarcooking.wikia.com/wiki/Category:Parabolic_solar_cooker_designs



http://solarcooking.wikia.com/wiki/Category:Parabolic_solar_cooker_designs

http://solarcooking.wikia.com/wiki/Category:Parabolic_solar_cooker_designs


http://solarcooking.wikia.com/wiki/Category:Parabolic_solar_cooker_designs

Tracking model

The model uses custom coded Arduino platform

A pan/tilt mechanism driven by two standard servo
motors, light measurement is taken by a Phidget light

SOLAR IBEX

'y LAN)SfA RSaA3TIYy aidGddzRSyd 02y
parabolic cooker. On the right is a test model, which runs
Arduinosoftware to track the sun. Is the designer o¥leinking

this? As his testing continues, the market is seeing product
fFdzyOKSa fSTd YR NARAIKIZ FNRY

http://en.wikipedia.org/wiki/Arduino
http://luckylarry.co.uk/arduineprojects/arduineweblinksprojects/



http://en.wikipedia.org/wiki/Arduino
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http://luckylarry.co.uk/arduino-projects/arduino-weblinks-projects/

AGE Solar Cooker, also known as Tiny Tech, from Indi
http://www.tinytechindia.com/

American Distributor

http://www.solarcookerat-

cantinawest.com/tiny tech parabolic solar cooker.ht
ml

$270 includes shipping.

Solar Cantina West also distributes
the most popular parabolic, panel,
and box cookers, as well as
accessories.

Hot Pot Panel SOS Sport Solar

Global Sun Oven Cotkos e

The site also hosts a forum for
discussions which may be of interest.

Solar Burner Reflective Vinyl Tulsi Hybrid Solar

J
- \

Copenhagen Panel

[

http://www.solarcookerat-
cantinawest.com/solar cooking arti
cles.html

Tiny-Tech
Parabolic Cooker

Solar Oven Pots


http://www.tinytechindia.com/
http://www.solarcooker-at-cantinawest.com/tiny_tech_parabolic_solar_cooker.html
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http://www.idcook.com/7-barbecuesolairecookup200.html

OVIOUSNI I ySgZ LIERNIFo6otS LI N¥oz2ft AO 0 dzN

Price 369,9% TTC; Cool Cost
COOKUP200

e~

Portable and easy to assembl¥ery
nice item for campers. Price is
certainly high, but I do like the Mylar
strips that dovetall into the
OANDdzYFSNBEYy OS X da e
reflector but a bit expensive.

P —



http://www.idcook.com/7-barbecue-solaire-cookup200.html
http://www.idcook.com/7-barbecue-solaire-cookup200.html
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[aTaYalVill Talalal

Cookup 200,

$469.99 including the cost of
shipping

Continenta
U.S.
orders:
mes| w
BUY NOW 88§ *
- 2R el
/ 4 |
% ADD T0 CART

http://www.solarcookerat-cantinawest.com/cookup 20@arabolic cooker.html



http://www.solarcooker-at-cantinawest.com/cookup_200-parabolic_cooker.html
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German company, now manufacturing
their product in Spain, known as AlSol.
They make the AlSol 1.4 parabolic cooker
(to the right). Models range from 1.0 to
1.4 meters in diameter, hence the mod
name. They are meant to be light enough
to transport and easy to store.

295 Euros. Shipping Extrduminum
Costs Less Than Mylar, Not as Portable.

http://alsol.es/productos/cocinaalsolt1-4/
Their website (in Spanish).

http://images4.wikia.nocookie.net/  cb?2
0090106183851/solarcooking/images/5/5
9/Manualalsoll14 2008.pdf

AlSol Tech Manual (in Spanish, nice pics)



http://images4.wikia.nocookie.net/__cb20090106183851/solarcooking/images/5/59/Manualalsol14_2008.pdf
http://images4.wikia.nocookie.net/__cb20090106183851/solarcooking/images/5/59/Manualalsol14_2008.pdf
http://images4.wikia.nocookie.net/__cb20090106183851/solarcooking/images/5/59/Manualalsol14_2008.pdf
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| own the BSM2 Solar Cooker, made in
China, which | bought for $170 with free
shipping. In China it sells for $38 USD.

LGQa YSiGlf FyR KS
Mdp a AY adzNFI OS
1767 Watts of cooking power, focused
onto the ring area.

)
N.
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eggs on a darkottomed pan. -
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Although it cooks fast, it does need
refocusing every 10 minutes or so.
wSF20dzaAy3a AayQi
seem to need to fry that many items.

RATT




Solar Parabola Matltx How Much Energy Is Focused?
Area = Pi x Radius Squared

Area, If in square feet, is multiplied by 295 to
find BTUSs.

Area, If In square meters, is multiplied by 1000
to find Watts. To Convert from Watts to BTUs
multiply by 3.412.

My parabolic dish is 1.5 meters in diameter (5 feet).
I NBIlF I ndtp E nodtp E odmnmp @’
Energy being focused is 1767 Watts

Energy being focused in BTUs = 1767 x 3.412 = 6029 BTUs



Solar Parabola Matlt How Do You Find the Focal Point?
Focal Point = Radius Squared / (4 * Depth)
OEF YL SY LF¥T &2dzNJ LI N} o2fl Aa

Focal Point = (15*15) / (4 * 11.25) = 225 / 45 = 5 inches off
02002Y 2F LI NIroz2ftl Qa OSYyd SNJ




The Focal Point formula is derived from the general equation of the
parabola:

X2=4*Y*f Since X is the radius, and Y is the depth, you simply
perform simple algebra to isolate f (focal point).

http://mscir.tripod.com/parabola/index.htm
Offers Parabola Calculator ver. 2.0 as freeware for those who want to
perform advanced parabolic calculations.



http://mscir.tripod.com/parabola/index.htm

The deeper the depth of the parabola, the

closer the focal point is to the center bottom
of the parabola.

Many shallow parabolas project their focal
point out, beyond the sides of the parabola.




Parabolic Hybrid
DoubleAngledTwelveSided (DATS) Solar Cooker

Invented By:
Teong H. Tan

AConstructed from
Inexpensive materials like
cardboard, aluminum foil.
ANo special tools

AFocus area within
RAFYSOSNXQa S
bit safer than an external
focal point, and needs to
be focused less often.
ANot very stable in windy
conditions.

http://solarcooking.org/plans/DATS.htm



http://solarcooking.org/plans/DATS.htm
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Other Solar Cookers Invented By Teong H. Tan

DualSetting
Panel Cooker

http://solarcooking.w
ikia.com/wiki/Dual -
Setting Panel Cooker

FunPanel
Cooker

http://solarcooking.w
ikia.com/wiki/Fun-
Panel

Figure £
Fun-Pancl Cooker
{In High Sun Angle Setting)
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Parvati Solar Cooker (Twelve Sided)

/
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Fig. A DATS Fig B :ParvatiCooker.
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09 < E—— 6.25 inch
Inch 1.9inch |

\-»\ 1.2 inch
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http://www.angelfire.com/80s/shobhapardeshi/twelvesided.html



http://www.angelfire.com/80s/shobhapardeshi/twelvesided.html
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http://www.compatibletechnoloqgy.org/whatw
edo/devices/RoasteBuilding.pdf

Recommended Tools List;

Template for plywood parts Push pins

Compass Jigsaw or saber saw
Router with circle fixture (Optional) Awl

Crosscut saw Table saw or radial arm saw (Optional)
Hand drill, bits Drill press (Optional)
Sand paper Power sander (Optional)
Paintbrush, thinner, etc. Screwdriver
Straightedge (1.25 m) Razor knife

Spatula or wide putty knife Wallpaper roller
Hacksaw Pipe cutter (Optional)
Vise Wrenches

Tin snips Pop riveter


http://www.compatibletechnology.org/whatwedo/devices/Roaster-Building.pdf
http://www.compatibletechnology.org/whatwedo/devices/Roaster-Building.pdf
http://www.compatibletechnology.org/whatwedo/devices/Roaster-Building.pdf
http://www.compatibletechnology.org/whatwedo/devices/Roaster-Building.pdf

Maybe You Would Prefer to Build a shallow
and small Parabolic Solar Concentrator

http://www.builditsolar.com/Projects/Cooking
/Solar%20cooker%20JSE. pdf

azNB 2F | ald2N® 0Kl Yy



http://www.builditsolar.com/Projects/Cooking/Solar cooker JSE.pdf
http://www.builditsolar.com/Projects/Cooking/Solar cooker JSE.pdf

Parabolic Solar Caokers

Interesting$8 Templ at e
All sizes i OUT OF STOCK

Diameters available:
90cm, 120cm, 150cm

90cm parabolic template 120cm parabolic template 150cm parabolic template
Aiameter of dish 0.9m Aiameter of dish 1.2m Miameter of dish 1.5m

Mepth 0.25m MDepth 0.28m MDepth 0.33m
Aocal Point 0.20m Aocal Point 0.32m Aocal Point 0.43m
ANo. of segments 10 ANo. of segments 14 ANo. of segments 16

Aetal dimensions; base  Aetal dimensions: base  Aetal dimensions: base
27.98cm, lengtig 51.21cm. 26.67cm, lengtlt 66.52cm. 29.32cm, lengtlg 82.51cm.
A\pproximtepower output  AApproximte power output AApproximate power outpu
c 900W c 1.2kwW ¢ 1.5kW

http://solreka.com/blog/solarcooking/builda-highly-accurateparabolicsolarcookekrfor-just-8/
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Box Cookers

AThis category is one where there is a cooking area tha
IS enclosed. This area absorbs heat and holds it in the
chamber.

ASometimes difficult to build from scratch, and often
commercially very expensive.

ANeeds a pane of glass, Lexan, polycarbonate, etc. to
cover the boxed area.

AL ot of designs and manufacturers, some in the U.S.
AtSNE Slae 02 0221 6AGK A
every half hour to an hour, depending on design.

http://solarcooking.wikia.com/wiki/Category:Solar _box_cooker _designs
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Barbecue solaire-1.jpa Becker's do-it-yours...

Colativo solar cooke...

DSC02418 edited.jpg Dakota SunStove - Ha... Dierkx jpg Easy Lid Cooker.JPG



EuroSolarBox jpg Goat cooker2. jpg

Inclined Box solarc... Jose sol1.jpg

Kyoto Box.jpg Lazola double width ... Lesotho Cooker.jpg Low cost wooden sola...
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Solar Oven PS0O-10.jpag Solar Oven PS0-20.jpg

Solar Range1.jpg

Solar Tent jpg SolarOven2.jpg SolarPicnic1.jpg Sport solar oven.jpg

—

Sun Cook.jpg Sun Ray Cooker.jpg Sun Scoop.jpa Sun oven.jpg

http://solarcooking.wikia.com/wiki/Category:Solar_box_cooker_designs
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http://www.sunoven.com/

GLOBAL SUN OVEN®
$299.00

Bakes, Boils or Steams
Any Kind of Food with the
Power of the Sun

Selling points Fun, Forgiving, Friendly to the Environment, Fossil
Fuel Free, Flexible, etc.

Part of an Emergency Plan (i.e. catastrophes, power outages).

Easily used by RV enthusiasts, campers, and backpackers.


http://www.sunoven.com/

Size and dimensions:

A-(Interior)inside cooking space: .
The Global Sun Ovenis 14 x 14 x 17§ .
deep, with a gradual slope to 8 inches deep.
B-(Exterior)outside measurements:

GSO's outside dimension as 19 x 19 with an average
11 inch depth.

Weight: 21 Ibs.
Materials:
Reflectors: Anodized aluminum
Outer shell: ABS plastic
Bezel: (box frame) Poplar wood (kiln dried)
Inner shell: Aluminum (coated with a netoxic powder coating)
Door: Tempered glass
Insulation: Between the aluminum inner shell and the plastic outer shel

there is a thick batt of food grade fiberglass insulation.



Problem:Although I liked my Global Sun Oven, the |
Winter sun angle, even here in Las Vegas, was not
= enough to cook with year round.

=N The GSO comes with 4 reflectors which provide 22"

‘ 16" each, or 1408 sq. inches of reflector area. The
they form, for catching parallel sun rays, as | measu
It, is 32" x 31" or 992 sq. inches.

Solution:| made a foam board reflector (covered wit
e aluminum foil tape) that fits into the shape of the GS
&+ reflectors. No fasteners. Just slides in for support.

y I've added 768 sq. inches of sun catching potential,
g taking it to 1760 sq. inches. The oven originally cou
catch 2184 BTU or 640 Watts. After the insert, the
oven now catches 3874 BTU or 1135 Watts, of
potential cooking energy.
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_-be a frozen thick crust pizza into the oven (no thawi

PSTF2 NBKI YRO> FyR _GKS G(SY
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Other GSO Solutions:

Problem:5 2 y Qi |
temperature inside of my
pot, just the oven, while
cooking. Solution:Digital
thermometer.

Problem:Glass fogs with condensation during cooki&plution:Place a tea cloth over the pot
to absorb the condensation before it collects on the glass.

Problem Low sun angle and/or extra reflector can make the GSO a wind sail on a windy d
Solution: Weigh it down with binder clips and rock filled plastic bags or support with other
objects (i.e. bricks).

ConclusionRead blogs and ask _o uestlons Seasoned solar cooks have figured things out.
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http://positivelyprepared-blogspot.co Isearch/label/Solar%200ven
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http://groups.yahoo.com/group/SolarCooking/
http://www.cheaprvliving.com/Solar_Oven.html
http://thesurvivalmom.com/
http://positivelyprepared.blogspot.com/search/label/Solar Oven

Global Sun Oven Pros:

Adeavy and stable, good for wind, bad for backpacking but good 1
RV

ABuilt in Selcontained leveling leg to adjust for better angles
AReflectors come attached to the solar oven and fold up.

Al f dzYAydzy NBTFESOU2NE 62y Qi NIz
AHigh quality insulating material allow the oven to attain and also
maintain higher overall cooking temperatures, even in the
wintertime.

AOne of the longest running productions of commercial solar ovel
ASets up very quickly and easily

APreheats quicker than the other major brands

AAttached built in thermometer

ADeep enough to cook a small (up to 18Ib) Turkey or ham
ADepth allows stacking trays and pots for more cooking capacity
ALongest life of the commercial brands, 15 years or more



Global Sun Oven Cons:

AThe GSO is somewhat larger than other solar box cookers thus
requiring more space for storage and transport

AHeavy but stable when windly.

AExpensive due to the quality of materials

AWood outer trim will crack from the elements.

Alnterior cooking space is somewhat small, width wise, at 9 x 12
iInches thus limiting some sheet and pan sizes,...but it is the
deepest of the solar ovens allowing for taller pots and pans and
stacking

AL evelator takes up space, but is removable

AvVSTE SOG2NER OFlyy2i0 0S AYRAOAR
ATemperatures are on lovend of range despite construction.
ACondensation builds up on the glass at times (open door to ven
off or use tea cloth between pot and pot lid, to absorb)



. W
SOS Sport Reflectors add around $30

Compact, durable twqpot solar box cooker made from recycled soda bottles.
Weighs 11 Ibs, reaches miol upper200F. Price $160.

Coca Cola donated the money to the Solar Oven Society to buy a mold to pres

out the black boxes and the clear lids. This one can hold two pots or a sheet 0
cookies.

AdvantagesRelatively inexpensive, lightweight, easy to use. Two pot capacity.
Bakers love the room for their rectangular pans.

DisadvantagesCannot focus the reflector panels. Lexan front needs

replacement rather quickly in many cases (warping). Condensation occurs witl
cooker due to tight seal.



Size and dimensions: ’

A-(Interior)inside cooking space: 18"wide x 9"deep x 9"hl
with a sloping grade down to 6" high at front of cooker.

B-(Exterior)outside measurements: 27" wide x 18"deep x
11.5"high

Weight: 10 pounds

TemperaturesAverage Temp: 23865 F  High Temp: 375 F**

Special FeaturesScientifically designed and tested, Totally weather proof materials used
in its construction. The insulation material (6.5R) used &l thick, closed cell, glass
fiber reinforced, material with aluminum foil laminate on both sides. Four stainless steel
clips safely secure the lid to maximize cooking temperatures and hold the heat in. The
reflectors of the SOS Sport are made from black HDPE corrugated plastic for long UV li
Appropriate corona treatment holds the adhesive and the aluminized film laminate to the
HDPE.

** The Sport was not designed for extremely high temperatures like the
GSO, but if used properly it is still as effective at cooking and baking as is
any other solar box cooker, if not more so.



Some Make Their Own Solar Ovens

http://www.williamgbecker.com/MakeSolarOven.html



http://www.williamgbecker.com/MakeSolarOven.html

