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   Lung Capacity
   B  ackground:
   H
   Spirometer measuring inspiration and expiration.
   uman lung capacity can be measured in several ways. One way is by
   using a piece of lab equipment called a spirometer. However, lung
   capacity can also be measured using a bubble. The data obtain may be
   very close to the accuracy of the spirometer and is much more easily
   obtained. If you could completely empty your lungs, the amount of air
   in the bubble dome
   would equal your total lung capacity, which is 6 L (6,000 mL) for the
   average adult.
   In reality, it is impossible for you to empty all the air from your
   lungs. No matter how
   completely you exhale, some air will always remain in your lungs. What
   this activity
   measures is called vital lung capacity, which is about 4.6 L on
   average. Also, you may
   have found it hard to blow a bubble big enough to hold all the air you
   were capable
   of blowing without the bubble bursting first. A bubble dome holding
   4.6 L of air
   would be about 26 cm (10 inches) in diameter.
   People can increase their lung capacity through training, so you may
   find higher
   lung capacities among classmates who participate in competitive
   sports. Also, larger
   people usually have greater lung capacities than smaller people.
   Procedure:
     1. 
       Obtain a container of bubble mix and a clean, wrapped straw for
       each person in your lab group.
     2. 
       Pour a small puddle of bubble solution in the center of your table
       and add 3 mL (¼ tablespoon) distilled water. Use your hands to
       smear the solution all over the table. (The whole middle of your
       table should be wet.)
     3. 
       Pour another puddle of bubble solution in a corner of the table.
       Dip your straw into the liquid and blow some bubbles, holding your
       straw 1–2 cm above the table.
     4. 
       D ip the straw again, and while holding it near the center
       of the table, take a deep breath and blow the biggest bubble dome
       you can without taking another breath. This is called your vital
       capacity. Pop the bubble and measure the diameter (longest
       distance across a circle) of the ring of soap left behind (in cm).
       (Alternatively, your lab partner can try to measure the base of
       the bubble quickly before it pops.) Half of the diameter is called
       the radius of the circle. Write the radius in your data table.
   Radius
   
   T he volume of a sphere is: V = 4/3 × π × r3
   where r is the radius and π is approximately 3.14
   Diameter
     5. 
       Calculate the volume and divide it by half (because the bubble
       domes are half-spheres). This is your lung capacity in cubic
       centimeters, cm3. (Cubic centimeters are equivalent to
       milliliters.)
     6. 
       Do steps 4–5 two more times and calculate the average. Record your
       results in the data table.
     7. 
       Try this again using what we call normal tidal volume. This is the
       size of a normal breath as you exhale. Do not take a deep breath
       and do not blow out forcefully.
     8. 
       It may take you a couple of tries to get the blowing technique
       down. Experiment with the height of the straw above the table
       until you are comfortable blowing large bubbles. If the bubble
       reaches the edge of the table it is likely to burst.
   Vital Capacity
   (1 deep breath)
   Bubble Diameter (cm)
   Bubble radius (cm)
   Sphere Volume
   (cm3)
   Lung Volume
   (cm3 = mL)
   1
   2
   3
   Average
   Tidal Volume
   (1 normal breath)
   Bubble Diameter (cm)
   Bubble radius (cm)
   Sphere Volume
   (cm3)
   Lung Volume
   (cm3 = mL)
   1
   2
   3
   Average
   Questions:
     1. 
       How does your average vital lung capacity volume compare to that
       of the average values?
   “Average” Lung Volumes Measured with a Spirometer
   Male
   Female
   Vital Capacity
   5000 cm3
   4000 cm3
   Tidal Volume
   1200 cm3
   1000 cm3
     2. 
       How does your vital lung capacity compare to that of the average
       values?
     3. 
       What variables are likely to affect lung capacity between
       individuals?
     4. 
       A
       Your Height (cm)
       B
       Factor
       C
       Calculated Vital Capacity
       (column A x column B)
       There is a close relationship between height and vital lung
       capacity. Complete the data table using your height (in cm) Your
       height in inches x 2.54 will give you your height in cm for column
       A. Choose one of the following factors for column B:
    20 for females,
   22 for female athletes,
   25 for males and
   29 for male athletes.
     5. 
       Are your calculated values from question #4 and your and
       experimental values from measuring bubble the same? Explain.
     6. 
       What is your breathing rate for one minute at rest? Count the
       number of times you breathe in or out for one minute.
     7. 
       How much air (in cm3) do you inhale in one minute? Show your work.
       (Hint: Use your average tidal volume from your experiment and the
       number breaths you take in a minute.)
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