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Introduction
Flight has fascinated mankind for long before they were able to actually 

harness the ability to fly. Often people looked to the skies and marveled at the 
birds. One such person was Leonardo da Vinci who was an avid observer of birds 
and nature. His curiosity led him to begin documenting his aerodynamic theories 
and ideas for flying machines. However, it was not until 1903 that the Wright 
Brothers achieved flight. While participating in the Wright Flight Program I 
became interested in flight. The experience was exciting and piqued my interest 
in aerodynamics. This science experiment will explore some of the principles of 
aerodynamics that make flight possible. The main focus of this experiment will 
be to observe how wind speeds affect the flight patterns of objects. 



Research Question
Aerodynamics helps explain how solid objects move through air. In the study of 

aerodynamics there are multiple factors that affect the movement of objects. The focus of 
this science fair project will be to determine how wind speeds affect the movement of a 
particular object. Does a stronger wind allow objects to move quicker and more randomly 
through the sky? Does a lower wind allow for greater control and movement? In this 
experiment I will be using plastic bottles to represent a lightweight object that can be 
manipulated by a wind force created by a hair dryer. I am going to suspend two plastic 
water bottles from a ceiling, using string, and then use a hair dryer to blow different wind 
speeds between the two bottles. While I’m doing this, I will have help from someone else 
to record the time it took when I first began blowing my hair dryer, to when the bottles 
first come in physical contact with each other. After five tests of three different wind 
speeds, I will gain an average for each. At the end, I will compare and see which will have 
the smallest average time that it takes for the plastic bottles to collide. The results will  
determine which type of wind speed allows for the most movement through air. 



Hypothesis

If the speed in wind increases , then the air pressure 
between the two plastic bottles will decrease and this will 
cause them to move more freely. 



Materials
● Hair dryer with different wind speeds

○ My hair dryer has low, high, and turbo
○ Because the air dryer also had temperature, it was set to cool

● Two plastic water bottles (Empty)
● String, several feet

○ This can vary; the string from the top of the ceiling (or other surface) to the bottom of the 
string should hang around the height of your chest.

○ The length of my string was 4 feet and 10 ½ in.
● Tape
● Scissors
● Ruler
● Stopwatch
● Paper (for recording your observations)
● Helper (optional)

○ This can be used to help hang the bottles, and then help keep time till the bottles collide 
while you blow the hair dryer



Procedures
1. Select a place in your house to hang your plastic bottles from. This should be near an electrical socket to 

plug the hair dryer into. 
2. Cut several feet of string for each plastic bottle, so that when they are hung, they are at about chest level for 

you.  The string should be the same length. 
3. Tie a string around each plastic bottle. Tie it around the top part of the bottle were the bottle is the thinnest. 
4. You may need a helper to assist you with this step. Hang the two bottles from the string with tape so that 

they are level with each other. There should be 12 cm distance between the taped ends of the string and they 
should be at your chest level as they hang. 

5. Plug in your hair dryer. Have your stopwatch ready. You will start the stopwatch when you turn on the hair 
dryer and stop it when the bottles collide. You want to start on the lowest speed setting. 

6. Aim the hair dryer directly between the two plastic bottles and turn it on. You might need to practice 
positioning the hair dryer to get the bottles to collide a few times before you start the stopwatch. The air 
needs to be blowing between the two bottles. When you find the right position for the hair dryer, measure 
and record the distance from the tip of the hair dryer to the bottles on your paper. You should maintain this 
distance throughout the experiment. 

7. On your paper make a data table. The first column should be labeled speed and a corresponding column 
labeled time. 



Procedures Part : 2
8. Get the hair dryer in the position you practiced with, aim the hair dryer properly, and turn it on at the same 
time the stopwatch is started. This should be at the lowest speed. Stop the timer when the bottles first hit each 
other. Record the time in your data table. 
9. Repeat step 8 at least four more times, using the same distance between the objects and the hair dry each 
time, as well as the same speed. 
10. Calculate an average time value. 
11. Now change the speed to medium. Make a column of data for the new speed setting.  Perform steps 8-10.
12. Now change the speed to high. Make a column of data for the new speed setting. Perform steps 8-10 
again. 
13. Create a graph showing the change of speed and the amount of time it took for the bottles to collide. 



Data/Observations

Collision Data 

Speed

Time

Test 1 Test 2 Test 3 Test 4 Test 5

Low 4.75 
sec

9.38 
sec

3.08 
sec

12.63 
sec

3.91 
sec

High 4.76 
sec

3.51 
sec

5.86 
sec

5.06 
sec

5.66 
sec

Turbo 4.95 
sec

5.95 
sec

3.21 
sec

3.16 
sec

3.41 
sec



Data Observations Continued 2



Data/Observations Continued 3

Average Time of Collision 

Low: 4.75 + 9.38 + 3.08 + 12.63 + 3.91 = 33.75 sec / 5 = 6.75 sec

High: 4.76 + 3.51 +5.86 + 5.06 + 5.66 = 24.85 sec / 5 = 4.97 sec

Tubro: 4.95 + 5.95 + 3.21 + 3.16 + 3.41= 20.68 sec / 5 = 4.14 sec

Speed . . .  I am 
Speed



Data Observations Continued 4
During my experiment I observed that there was no discernable pattern 

between the times of each speed. The collision times differed even within the same 
speed.  Based on my graph and data gathered the collison times for high and turbo 
were closer together than the data for the low speed. However, it is evident that the 
higher speed setting caused the bottles to collide on average quicker than the lower 
speed setting. While performing the experiment I observed that the lower speeds 
caused the bottles to have less movement, more controlled trajectory, and slower 
collision times. One the other hand I observed that the higher speeds caused the 
bottles to have more movement, more sparatice, less predictable trajectory, and 
quicker collision times.



Results
Wind plays a direct correlation to the movement of objects that are in the sky. On 

earth there is a natural force that pushes down on objects called gravity. Without wind 
gravity is the only thing that affects the trajectory of an object. Since wind is air in 
motion it has momentum. This momentum is transferred to the object the wind 
hits.Therefore, wind can have a powerful effect on the velocity and trajectory of an 
object. My experiment demonstrates how different wind speeds can influence the 
movement of an object. As wind speeds increased the time between collisions of the 
bottles decreased due to a decrease in air pressure between the two objects. This means 
that there is less resistance between the two bottles preventing them from coming 
together. Therefore, based on the data I gathered from my experiment, I was able to 
conclude that the higher the speed level, the quicker the collision between the bottles 
will acure. This is shown in the result of low speed averaging 6.75 seconds, high speed 
averaging 4.97 seconds, and turbo speed averaging 4.13 seconds before contact. 



Discussion
While I attempted to ensure that the data I collected was as accurate as possible there is always the 

possibility of errors occurring. This is the reason that I performed the experiment multiple times and took an 
average time to represent the collision times. This helps to decrease the margarine of error. Some limiting 
factors were the weight of the bottles and the speed of the air I was able to produce. This particular 
experiment focused on wind speeds but there are multiple factors that can affect the movement of an object. 

 Some future ideas for changing this project would be to test how the change in temperature affects the 
movement of the bottles, the distance between the bottles, weight of the bottles, and swapping the bottles for 
a different object. Each of these changes would create a different result and would affect the movement of an 
object differently. Ideally the data gathered from these experiments would support the theories of 
aerodynamics. However, many different variables are involved such as gravity, laws of motion, air pressure, 
weight, etc. 



Conclusion
Based on my observations and gathered data, my hypothesis that stated, “If the 

speed in wind increases, then the air pressure between the two plastic bottles will 
decrease and this will cause them to move more freely” was proven correct. My data 
correlates to the theory of Bernoulli’s Principle which relates the pressure of a fluid 
to its elevation and its speed. This principle is directly derived from Isaac Newton’s 
second law of motion. Without the study of science and aerodynamics the 
possibility of flight would not be possible. However, through curiosity, 
experimentation, exploration and imagination humans have harnessed the ability to 
fly, something once thought impossible. 
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