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Introduction
Have you ever wondered how hot air balloons fly?  How do they rise up and down by using just 
heat?  How can they transport people without an engine like an airplane?  Every summer, I see 
hot air balloons float over the sky in San Diego, and I have always been curious about these 
colorful aircrafts.

I love everything about flight, so for my project, I decided to take a closer look at thermal 
energy.  I will be studying convection thermal energy which is a process that involves the 
movement of energy from one place to another.  Since I don’t have access to an actual hot air 
balloon and its envelope (balloon) or burner, I will be observing how candles form continuous, 
rising heat molecules that can create enough energy to rotate the blades of a candle carousel.  



Main Question/Hypothesis

Main question:

Which blade angle on the candle carousel will cause the blades to rotate the fastest?

Hypothesis

The candle carousel will spin without me even touching it by using only the heat generated 
from candles.  In addition, the revolutions per minute will be the fastest when the carousel 
blades are placed at a 45° angle.



Procedures
Step 1. I assembled a store-bought, Pine wood, plywood, and metal candle carousel that measured 
approximately 22.75” H x 9” W.
Step 2. I placed four 4” taper candles on each level of the carousel directly below the carousel 
blades. 
● Eight, 4” taper candles were used during each trial.
● New candles were used each time.

Step 3. I placed a black dot on the wall directly behind the carousel to mark the starting position.
Step 4. I placed a second black dot on one of the carousel blades to assist me in tallying the 
rotations.
Step 5. I positioned the 10 carousel blades into the first angle to be tested. 
● The three angles tested were: 25°, 45°, and 65°.
● A protractor was used to find the angles being tested.

Step 6. Under parental supervision, I lit all eight 4” taper candles using a lighter.
Step 7. I counted the rotations per minute caused by lighting the candles.



Procedures (continued)/Materials
Step 8. I observed, collected data, and documented my findings.
Step 9. Repeated steps 1-8 several times AFTER:
● Repositioning the angle of each carousel blade to the next degree being tested.
● Replacing the eight used 4” taper candles with eight new 4” taper candles.

Step 10. I made bar graphs showing the results.
Step 11. Finally, I wrote my conclusions and determined which angle rotated the fastest and most 
efficiently.

Materials:
Wooden and metal candle carousel
4”taper candles (60)
Black Marker
Protractor
Stopwatch
Computer



Variables and Controls
Controlled Variables: 

● The same number (8 each test) of new 4” taper candles were used each time because the convection current 
created by heat generated from the candles needed to be consistent

● The rotations per minute were not counted until the new candles were lit for the same duration allowing the 
heat from the flame to build up each time. (2 minutes after lighting)

● Testing time remained constant and equal. (1 minute)
● All trials were conducted indoors in the same temperature-controlled environment. (72° F)

Independent Variables:

● The angle at which the candle carousel blades were repositioned for each trial. 

Dependent Variables:

● The rotations per minute of candle carousel blades.



Results and Data Visualization 
                 The first blade angle to be tested was a 25° angle.

Photos taken by student during experimentation



Results and Data Visualization (continued)
          The second blade angle to be tested was a 45° angle.

Photos taken by student during experimentation



Results and Data Visualization (continued)
                 The third blade angle to be tested was a 65° angle.

Photos taken by student during experimentation



Results and Data Visualization (continued)

Blade Angle



Results and Data Visualization (continued)



Results and Data Visualization (continued)
Trial 1: 25° Angle                                                                                                      Trial 2: 45° Angle

8 new, 4” taper candles 32 rotations per minute                 8 new, 4” taper candles 36 rotations per minute

8 new, 4” taper candles 31 rotations per minute                 8 new, 4” taper candles 47 rotations per minute

8 new, 4” taper candles 36 rotations per minute                 8 new, 4” taper candles 48 rotations per minute

8 new, 4” taper candles 38 rotations per minute                 8 new, 4” taper candles 48 rotations per minute

8 new, 4” taper candles 38 rotations per minute                 8 new, 4” taper candles 47 rotations per minute

Average # of rotations – 35 rotations per minute                Average # of rotations – 45 rotations per minute

                                                                                 Trial 3: 65° Angle

8 new, 4” taper candles 23 rotations per minute      8 new, 4” taper candles 23 rotations per minute

8 new, 4” taper candles 22 rotations per minute      8 new, 4” taper candles 23 rotations per minute

8 new, 4” taper candles 22 rotations per minute

                                          Average number of rotations – 23 rotations per minute



Discussion and Interpretation
Similar to how the hot air balloon traps the rising heat created by its burner, the heat from the candles 
moved the carousel blades without assistance.  

Since testing occurred indoors and the same amount of convection thermal energy was created, causing a 
convection current, the speed and rotations were greatest when the blades were placed at a 45° angle.  At 
this angle, the heated molecules pushed the blades sideways with the most force. 

When the carousel blades were positioned into the smallest angle of 25°, the blades laid flatter allowing 
less air to pass.  The heated molecules then rose with more of an upward force than a sideways force.

At the steepest 65° angle, the heated molecules easily escaped and passed through the blades transferring 
little energy to them and slowing the number of rotations per minute.

The results of the experiment supported my hypothesis.



Implications and Ideas for Future Research

Creating a convection current with candles was interesting and neat to see.  If I performed any 
future testing, I might switch the candle height and see if it changes the results. 

From jets racing through the sky to the way golf balls sail through the air, flight has always 
interested me.  To fly without the use of an engine was something I could not believe before 
my research.  I started this project because I was interested in hot air balloons.  Now, I have a 
better understanding of convection thermal energy and its many uses.  Next summer when I 
see hot balloons in San Diego, I will know how they fly Up, Up and Away.
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