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Lung Capacity

Background:  The respiratory system in humans is a network of passageways, which permits air to flow from the external environment to the lungs.  Once inside the lungs the air is transferred to the blood and distributed to the cells of the body.  Movements of the diaphragm and rib cage cause pressure changes in the chest cavity, which move air into and out of the lungs.  As you inhale the ribs move up, the diaphragm flattens, and the lungs expand.  When you exhale, the diaphragm curves back up, the ribs move down and the lungs deflate.

Vocabulary:

· Vital Capacity – the maximum amount of air your lungs can hold

· Reserve Volume – the remaining air you have in your lungs after you exhale normally

Investigative Question:  What percentage of air remains in your lungs after you exhale?

Hypothesis:  

Materials:  balloon, soft measuring tape

Procedure:  Working with a partner

1. Each person should prepare their own balloon (for hygiene purposes) by stretching it out and filling it with air several times.  

2. Partner 1:  Measure your reserve volume by taking a breath and exhale normally, then fill up the balloon with any remaining air in your lungs.  Do not inhale again.  Pinch the balloon shut immediately when you have exhaled completely.  Partner 2 should measure the circumference of the balloon (at the widest part) and record the measurement in the table below.  

3. Repeat step 2 again twice and record the measurements in the table.  Calculate your average reserve volume.

4. Partner 2 should now measure his/her reserve volume by following steps 2 and 3.

5. Partner 1:  Measure your vital capacity.  Inhale as much air as you can, then blow up the balloon forcing as much air in as possible.  Pinch the balloon shut immediately when you have exhaled completely.  Partner 2 should measure the circumference of the balloon (at the widest part) and record the measurement in the table below.

6. Repeat step 5 again twice and record the measurements in the table.  Calculate your average vital capacity.

7. Partner 2 should now measure his/her vital capacity by following steps 5 and 6

8. Using the averages of reserve volume and vital capacity, calculate the percentage of air that remains in your lungs after exhaling

Results:

Data Table 1

	
	Reserve Volume (cm)
	Vital Capacity (cm)

	Trial 1
	
	

	Trial 2
	
	

	Trial 3
	
	

	Average
	
	


Percentage of air remaining in your lungs:

Class Results:

Data Table 2

	Student
	%
	Student
	%
	Student
	%

	1
	
	9
	
	17
	

	2
	
	10
	
	18
	

	3
	
	11
	
	19
	

	4
	
	12
	
	20
	

	5
	
	13
	
	21
	

	6
	
	14
	
	22
	

	7
	
	15
	
	23
	

	8
	
	16
	
	24
	


Analysis:  Compare your results to the class results.  Does everyone seem to have a similar percentage?  If so, why do you think?  If not, what could contribute to the differences?

Conclusion:  Write a conclusion that discusses your hypothesis, your results, the class results, any possible sources of error and any ways to improve the experiment.  

