
Solar Ovens



Introduction

Solar ovens are a way to cook food using solar 
energy.  They can cook food without electricity. 
Solar ovens are a box with a reflective material 
covering a lid that has been propped up at an angle 
where the sun can hit it. The heat from the sun 
reflects off of the material, heating up what’s inside. 
Although there are many different ways that people 
can make solar ovens, it’s a pretty simple concept 
that anyone could do in their own home.

Examples of Solar Ovens



Research
● Solar electricity, which uses panels to collect energy and then converts it into 

electricity, is different than what we want to use the sun’s rays for with our oven. We 
want to skip the conversion and heat up our oven with the sun's rays directly.

● Solar ovens collect light particles from the sun and convert them to heat within the 
oven.

● There are two types of reflections: when light reflects off of a smooth surface it's 
called specular reflection, when it is reflected off of a rough surface it is called a 
diffuse reflection.  

● All of the solar oven designs out there include a reflective surface but many of them 
have tops that can be bent to get the best angle for the sun since the sun moves 
through the day.



Question

Does the depth of the inside area of a solar oven effect 
the time it takes to cook S`mores?



Hypothesis
If the oven depth is shorter, then the temperature will rise faster and cook the 
S’more faster.

4.5 inches 9 inches

HEATS UP FASTER???



Materials
2 small packing boxes
2 book packing boxes (smaller than the above)
Box tape
Toilet paper rod
2 cooking thermometers
Box cutter or scissors
Aluminum foil to line all sides of the smaller boxes
Aluminum base pan
News paper or packing paper 
Plastic wrap to line each side of one box
Graham crackers to make s’mores
4 bars of chocolate 
2 s’more marshmallows
1 bright star close to earth



Procedures
First we build the two ovens:

a. Put the small boxes together taping one side
b. Measure the depth of solar oven one and the size of the toilet paper rod to lift the 

box off the bottom.
c. Stick the toilet paper rod to the base of the box to hold the main oven in place. (The 

ovens will be exactly the same except for the depth of the main oven/amount of 
space below the oven.)

d. Fill the empty space below with scrunched up newspaper or packing paper. (We used 
packing paper)

e. Cover the inside of the smaller box with aluminum foil and insert into the larger box 
on top of the base.

f. Close the top and seat it with tape.
g. Ask a parent to help you use a box cutter to cut a lid on the top of the oven to use as 

a reflector.
h. Cover the inside of the lid with aluminum foil
i. Stick a digital thermometer in the side through the outer box into the inner box. 



Procedures (continued) 
Prepare the experiment

a. Put a S'more on an aluminum base in each oven.
b. Cover the hole with saran wrap and set in your yard  right next to 

each other.
c. Insert the thermometer

Then we start the timer and check the temperature every 30 seconds while 
watching the s’more to see if it's cooked. We will document the 
temperature every thirty seconds for our chart.

Once the s`more is cooked we stop the timer and repeat another day so that 
we have two runs at least.

Eat the s`mores and put the data in the charts



Data Table

Three trials of 
two ovens with 
56 data points 

each.



 Graphs We measured the time in seconds and the 
temperature in fahrenheit.



The s’mores that were in the 4.5 inch depth oven heated up the fastest and 
were cooked faster. We learned that both ovens ended up getting to a certain 
temperature and didn’t heat up much beyond that high temperature but 
hovered at the highest temperature. We also learned that once a cloud got in 
the way, the temperature would decline quickly. We had to stop our first run 
due to a really cloudy day and then it took a lot of other tries to find good 
weather where it wasn't rainy. That is saying something in the Desert.

We think that we got the results we did because there was less area to heat up 
in the shorter oven so the temperature would go higher faster with less area to 
heat. What I found interesting was how both ovens got to a level to cook the 
s’mores and then pretty much stayed there. When you look at the graph, you 
can see that we got to that level and then leveled out. 

Results 



Conclusion

The design of the oven can change how fast the oven heats up and cooks food faster. 
The data supports my hypothesis but the fact that both ovens got pretty close in 
temperature over time surprised me. That made me think that both ovens would have 
cooked the s’mores but the smaller depth oven did it faster by ramping up the temp 
faster.
We had a hard time finding a sunny day which was weird because we live in Arizona. 
If  we were to do this experiment again, we would plan it out to do the data collection 
in the sunny part of summer. Also, we would do the experiment again with the same 
ovens but replacing the base material with black.



Ideas for future research
There are many more things we can test with this. Some things could be, testing more 
depths and different reflective materials. We could also test times with different types of 
food. 
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