Lung Volume Activity and Lab
The health of your lungs is critical for your day to day life.  In this lab, we will learn about lung volume and measure a few subsets of lung volume.  In this activity, we will be learning by reading passages on lung function, answering questions about lung function and determining our lung volumes.
What is Lung Volume?

Lung volume is the percentage of air that lungs can hold at any given period of time. This differs from person to person. The physical differences that accompany lung volume are known as lung volumes. There is also something very similar to this called lung capacity, which are the variety of combinations that lung volumes can take on. This has to do with the inhaling and exhaling of air into and out of the lungs. 

On average, a human being can retain 6.3 quarts (6 liters) of air in his lungs at any one time. The capacity of the lungs that is needed for regular breathing uses a very small proportion of this, however. Every minute, an average person breathes anywhere from nine to 20 times.

Questions:

1. What is a synonym (another term that means the same thing) for lung volume?
2. How much air can an average person hold in their lungs at once?
3. Do you expect that you can exhale all the air from your lungs at once?  Why or why not?
Activity One: Respiration Rate per minute

For this activity, you will need to be able to see a clock or timer.  Count the number of times you breathe in 1 minute.  Write the number in the space below.  Repeat 3 times.


Trial One:  _______________ breaths per minute


Trial Two: _______________ breaths per minute


Trial Three _______________ breaths per minute

Average number of breaths per minute: ______________________________

(Add the three trials.  Divide the answer by three.)

1. What will happen to your respiration rate if you were running to catch the bus?

2. Predict what will happen to your respiration rate when you sleep.

What is Tidal Volume?

The tidal volume describes the normal amount of air inhaled and exhaled at rest without taking a deep inhalation or forcing the lungs to empty.
Activity Two: Tidal Volume Determination

For this activity, you need a Breath Volume Kit.  Place a clean mouthpiece in the equipment.  Exhale normally – don’t push!  Inhale, then exhale into the bag again.  Repeat one more time.   Press the attached plastic bag between your hand and knee until the bag is stiff and read the measurement.

Tidal volume for three breaths ______________________________

Average tidal volume per breath.______________________________  (Divide the tidal volume measurement by 3.)
1. What effect do you think exercise has on tidal volume?

2. Do children have a larger or smaller tidal volume than adults?  Why?

What is Minute Volume?  

Minute volume is the total quantity of gas exhaled from the lungs in 1 minute.  

Activity Three:  Calculating Minute Volume

Minute volume = average breaths per minute x average tidal volume per breath.

What is Vital Capacity?

Vital capacity  is the maximum amount of air that a person can expel from the lungs after first filling the lungs to their maximum extent.  Vital capacity depends on the gender of the person, age, height, weight and smoking.

1. Which gender has a higher vital capacity?  Explain your reasons.

2. Predict what effect smoking has on vital capacity.

Activity Four:  Determining Vital Capacity

You will need a Breath Volume Kit.  Place a clean mouth piece into the tube.  Take a deep breath, then exhale into the mouthpiece until you cannot exhale any more.  Press the bag until it is tight.  Read the measurement and record it below.  Empty the bag and repeat 2 more times.

Trial One of Vital Capacity ______________________________

Trial Two of Vital Capacity ______________________________

Trial Three of Vital Capacity ______________________________

Average Vital Capacity ______________________________


Tear off this section and turn into Ms. Rose separately from the worksheet above. DO NOT put your name on this portion.  

Please check the following statements:

I am 

· Female

· Male

I am

· currently smoke 

· used to smoke but do not now 

· never smoked but live with a person who smokes

· never smoked and do not live with a person who smokes

I am ______________________________ tall 

My respiration rate per minute is ______________________________

My average tidal volume is ______________________________

My minute volume is ______________________________

My vital capacity is ______________________________






