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WEIGHT AND BALANCE 
PROJECT

Aerospace engineers and pilots know the 
importance of weight and balance in airplanes of 
all sizes. From small, single-engine airplanes, all the 
way up to large commercial airliners, it is essential 
that every amount of weight is considered! The 
Federal Aviation Administration (FAA) provides 
us with guidelines on how to calculate the proper 
weight and balance of an airplane. This not only 
ensures that it will fly, but also that it will do so as 
safely and efficiently as possible. 

For this project, we are going to simulate the 
process involved in determining the proper weight 
and balance for a single-engine airplane. Follow 
each step below to construct your project and 
determine the maximum payload that your 
airplane can hold.

	■ 1 Meter stick 

	■ 4 Popsicle sticks 

	■ 4 Medium binder clips 

	■ Assorted washers with an inner diameter that 
is larger than the width of a popsicle stick 

	■ Kitchen scale 

	■ Item(s) to balance the meter stick (stack of 
books, boxes, or airfoil stand)

MATERIAL S NEEDED
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WEIGHT AND BALANCE 
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STEP 1
Place binder clips at the follow 
measurements on the meter stick:

•	 0” - Front of the airplane. This represents the 
engine location for a single-engine airplane.

•	 9” - People/payload on the airplane. This 
measurement can be adjusted during future 
iterations!

•	 15” - Wings. This is the balance point/fulcrum 
of the meter stick. 

•	 39” - Tail/empennage of the airplane.

STEP 2
Flip the arms on the binder clips so they are 
facing away from the pincher of the clip. Put a 
popsicle stick through the arms of the binder 
clip at every location except for the wings.

TIPS & TRICKS!
•	 Labels are provided here to guide you, but they are not necessary for you to make.

1.1

2.1

1.2

2.2
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STEP 3
Using the binder clips at the wings (15”), 
balance the meter stick. The method shown 
is using a narrower version of the airfoil stand 
and threading the ends of the metal hanger 
through most of the straw to reinforce it. 
Reference the Airfoil Project instructions 
to learn how to make this airfoil stand. 

This is where you can get creative! What has 
a mainly circular cross section that you can 
thread through the binder clip arms?

3.1

STEP 4
Place four washers of the same size on each 
popsicle stick at the engine, people/payload, and 
tail locations. Make sure to alternate adding them 
to both sides of the popsicle sticks to simulate the 
right and left side of the plane.

Pause here and answer the following questions: 
•	 Is the meter stick level/balanced? 

•	 Why or why not?

TIPS & TRICKS!
•	 Students can hang the meter stick between items of approximately equal height. A 

suggestion if students get stuck: thread a pencil through the arms of the binder clip at the 
wings; push two desks together leaving a slight gap; then, place the meter stick in this gap. 
If they are working in groups, have one student hold each side of the pencil down on each 
desktop so that the meter stick can swing freely. (Think about gymnasts on the parallel 
bars where their body is swinging back and forth while their arms are still.)

4.1 4.2
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STEP 5
At the people/payload location only, continue to add two washers of the same size at a time until the 
meter stick is level/balanced. Once balanced, weigh the total number of washers from each location. 

Answer the following questions: 
•	 How much more weight did it take to balance the meter stick at the people/payload location? 

•	 Why do you think it is important to have a properly balanced airplane?

FURTHER ITER ATIONS AND EXPLOR ATION
•	 As you can imagine, every airplane is different. Changes to wing location, length of 

aircraft, weight of payload, and more can all impact the total weight and balance of the 
airplane. For further iterations of this project, try adjusting the location of the wings and 
people/payload. 

Try answering at least one of the following questions: 
•	 What happens to the amount of people/payload your airplane can hold when you 

move the wings forward or backwards? 

•	 What happens if you move the people/payload to behind the wings?

5.1


