


What effect does the type 

of lens have on the 

temperature of water in a 

solar oven?
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If the type of lens effects the 

temperature of water in a solar 

oven, then the Fresnel lens will 

have the greatest effect.



Independent Variable: the type of lens

Dependent Variable: temperature of the

water

Constant: the same oven construction,

same amount of water used, same

container that water is put in, same foam

core and tape
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The purpose of the experiment is to 

use the natural rays of the sun instead 

of gas grill/ovens. Using the gas oven 

costs more and is much more 

dangerous. 



• Black Foam Core -(2x size 16” by
16”) (4x 12” by 16”) (4x size 12 ½”
by 16”) - for one

• Fresnel Lens- x1 size 11” by 8”

• Regular Glass - size x1 11” by 8”

• Acrylic - x1 size 11” by 8”

• Blue Plastic Cup

• Water - 300 grams

• Duct Tape

• Thermometer

• Scissors / Box cutter

• Bowl

• Scale (that can measure in grams)

• Box of aluminum foil
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PART I:  BUILDING THE THREE OVENS:  
1. Place your bottom piece of foam core on the table. Cut the tape to size. It should 
be slightly smaller than the bottom.

2. Slide the tape face up under the bottom.

3. Align one side foam core on the tape and connect.

4. Repeat for the other three sides. 

5. Cut out ramp sides. The sides should be a trapezoid, draw a line four inches off the 
sides of the box. Align the trapezoid ramps with the lines.  
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PART I:  BUILDING THE THREE OVENS, 

CONTINUED:  

6. Tape down on the top and bottom.

7. Tape over the holes.

8. Cover the inside of the box with aluminum foil.
Repeat three times!

9. Cut a 11” by 8” hole in the lid. Place the lens on the hole and tape down.

10. Tape one side of the lid on the box
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PART II:  CONDUCTING THE EXPERIMENT – 3 TIMES

1.  Bring out your solar ovens, water, a scale, a bowl of water and cups into the sun.

2.  Put your cups on the scale and pour 100 grams of water in each cup.

3.  Place the cups in the ovens and close the lids.

4.  Place the thermometers in each solar ovens and plug the thermometer system into the 
cord. 
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A - SEALING THE OVENS
I noticed I needed to seal the ovens better so that 

heat would not leak out of them.  On my first three 

trials, I noticed that the glass was sealing the oven 

better because the glass lens is the heaviest. Later 

on, in the fourth, fifth and sixth trials, I taped all 

gaps on box edges and taped the lids shut with 

duct tape.

AFTER BEFORE 
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B – BOX ANGLE TO THE SUN
I observed the angle of the box to the sun matters. On my third trial, I propped 

up the boxes on wood 2x4s to angle the window more towards the sun. I had to 

tape the cups so they would not fall over.   This is when the box with the Fresnel 

lens started burning. The heat from the sun works better to heat the oven when 

the window is angled perpendicular to the sun’s rays. I researched this, and the 

angle of the sun’s rays is called the angle of incidence.  When the angle of 

incidence is closer to 90 degrees, there is more heat.  This is why the sun feels so 

hot at noon in the summer.
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C – CONDENSATION
After doing my experiments, I noticed that there was condensation on the 

windows.  When the water is heating, some of the water evaporates and 

since it was colder on the outside than on the inside, the lenses got 

condensation.  This may have affected how the sun heated the oven 

because the condensation blocks the sun from entering the oven.
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D – WEATHER
Shade covers the oven so the sun can’t hit the window. On the first trials, 

shade from the trees covered the boxes.  As a result, I moved the table. Then 

the oven did better, for sure.  Clouds and rain effected the experiment, too.
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E – BURNED A HOLE
When I was opening the Fresnel Oven’s lid the sun focused and burned a 

small whole (not going through the oven, so not heat escaped) in the oven 

after the experiment.

During my Fresnel Lens started smoking and made a hole (Not all the way 

through, again, but bigger than last time.)  This is when I realized we needed 

to cover the inside of the box with foil!  

SMOKE
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In my experiment I used a solar oven to produce heat to warm water. On my
last trial (without the foil) the Fresnel lens started smoking. Then, I added
foil to the inside sides of the oven. I did those trials, and they went smoothly.
The glass lens got to the highest temperature in the trails without foil. The
results were (for the glass lens): 91.1; 84.9; and 104.3. This is not what my
hypothesis says. My hypothesis is, “If I have glass on three different ovens in
three separate experiments then I believe that the oven with the Fresnel
lens will heat the water to a higher temperature than the other oven’s lens.”
This was still not valid in the experiment with foil. During the experiment
with foil the glass lens got higher, yet again. The results were (for the glass
lens): 108.5 and 110. On the third trial the Acrylic lens got the highest
average of 90.96.

In the end, I did end up learning something, though. I learned that solar
power is not something to mess with, when using the Fresnel lens it got
dangerous and could have started a fire and hurt someone. I also learned
that it is hard to predict when it might be cold, hot, or rain. Some days the
weather forest said it would rain, yet it did not. Other days it was predicted
NOT to rain, yet it rained. I would like to explore and see how hot the solar
oven could get if it was to be out all day. As well as see if I could warm a
meal up. Maybe rice or beans. I could also change the design of the oven.
Overall, my experiment turned out to prove complicated!
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My “Can’t stand the heat, get out of the
oven” experiment turned out amazing. My
hypothesis may not have been correct, but it
was close at times. I think that my
experiment went right, except for the parts
where the oven burned. To do this
experiment again I would probably change
the amount of foil and try to do a day-long
experiment. This benefits the world by the
oven heating things up without using gas.
People can use it while camping.
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