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ConceptFigure 18. Spacesuit training in a vacuum chamber at Johnson Space Center. (NASA)

Balloons will expand in a vacuum environment. Your skin and your lungs, which are somewhat similar to a balloon, can expand and stretch, but only to a certain point. Placing a small balloon inside a vacuum chamber will show you what would happen to your lungs if you were in a vacuum environment such as space.
Materials
For each group of 3 students:

Vacuum pump and bell jar
2 small balloons (1 transparent)
Water (optional)
Tape measure
Permanent marker
Procedure
1. Using the permanent marker, put a line around the largest part of the balloon before it is inflated. This will help you measure the circumference after it is inflated. 
Inflate a small balloon. Do not overinflate the balloon. Measure the circumference of the balloon prior to testing and record your findings on your Data Collection Sheet. 
Place the balloon inside the bell jar. It will expand to many times its normal size, so leave plenty of room for expansion in the jar.
Turn on the vacuum pump and observe what is happening to the balloon in the vacuum. Record your observations and answer the questions on your Data Collection Sheet. Measure and record the circumference of the balloon after you have tested it.
Optional: Place a small transparent balloon filled with water in the chamber and turn on the vacuum pump. Record your observations and answer the questions on your Data Collection Sheet.


Data Collection Sheet
1. Make a drawing of the inflated balloon prior to placing it in the vacuum jar. Use the tape measure to find the exact circumference of the inflated balloon. Record the measurement on the drawing.



	Inflated balloon circumference
	




Draw and describe what happened to the balloon while it was in the vacuum jar. Measure the circumference of the balloon after testing and record below.



	Balloon circumference
after testing
	




Why do you think this happened?
Click or tap here to enter text.

If you performed the optional water-filled balloon experiment, describe the difference in how the balloon reacted to the vacuum. Why do you think this happened? 
Click or tap here to enter text.



Discussion Questions
The Balloons in Space investigation uses a vacuum pump to demonstrate how a water-filled balloon reacts when subjected to the vacuum of space.

1. How do you think the water-filled balloon would react if the glass broke and the pressure equalized immediately?
Click or tap here to enter text.


How will you apply what you learned in this investigation to your design?
Click or tap here to enter text.
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Supporting Science Investigation 2: Hands-On Vacuum 
ConceptFigure 19. The Altitude/Environmental/Space Testing facilities at Johnson Space Center provide vacuum, thermal, and thermal-vacuum chamber test operations for both manned and unmanned test environments. (NASA)

In this activity, you and your team will take small marshmallows and place them in a large plastic syringe. You will create a miniature pressure chamber that will allow you to change the amount of pressure acting on your marshmallows. Your team will make observations about the effects of varying amounts of air pressure on the marshmallows.
Materials
For each group of 2 students:

Large plastic syringes with caps, pieces of clay, or electrical tape to plug the ends of the syringes 
Small marshmallows
Procedure
To avoid injury, always use the syringe cap, a piece of clay, or electrical tape to cover the syringe tip opening. Do not use your finger as a cap.

1. Place a small marshmallow inside your syringe.
1. Put the plunger back into the syringe, making sure the rubber piece is about halfway down the syringe.
1. Once the plunger is in place, put the cap, the piece of clay, or electrical tape on the tip of the syringe.
1. Pull back on the plunger, creating a lower-pressure environment. Use your Data Collection Sheet to record what happens to the marshmallow.
1. Push the plunger in as far as you can to create a higher-pressure environment. Record on your Data Collection Sheet what happens to the marshmallow.
1. In teams, experiment with the marshmallow. Use your Data Collection Sheet to record the effects of changes in air pressure inside the syringe


Data Collection Sheet
1. What is happening to the pressure as you pull back on the plunger? Explain this in a complete sentence and draw a picture.



	Explain:
	






What happened to the marshmallow when a vacuum was applied? Explain this in a complete sentence and draw a picture.



	Explain:
	





What is happening to the pressure as you push forward on the plunger? Explain this in a complete sentence and draw a picture.



	Explain:
	





What happened to the marshmallow when pressure was applied? Explain this in a complete sentence and draw a picture.



	Explain:
	






Discussion Questions
The Hands-On Vacuum activity uses a syringe to create a vacuum and a high-pressure environment.

1. Imagine the syringe was three times larger. Do you think it would create three times the change in pressure?
Click or tap here to enter text.


Think about the characteristics of a rock as compared to the marshmallow. If we used a small rock inside the syringe instead of a marshmallow, what do you think would happen to the rock? Why?
Click or tap here to enter text.


How will you apply what you learned in this investigation to your design?
Click or tap here to enter text.
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