Have you ever wondered why commercial airliners must pressurize their interior cabins?

Materials:
Number listed for a class

· Barometer/altimeter instrument

· Large hill or 3-4 story building

Number listed for a group

· Computer with Microsoft Excel

Number listed for each student

· Clipboard

· Writing utensil

· Calculator
Exploration:

1. You will be going to a hill along 37 to take some atmospheric pressure measurements.

2. Your instructor will inform you when you are at each location where measurements will take place.

3. At location 1, the instructor will have one student use the barometer to determine the altimeter reading (height above sea level) and the atmospheric pressure reading.

4. The student will tell the whole group these readings and everyone will record them in the appropriate area in Table 1.

5. At location 2, another student will use the barometer to determine the altimeter reading and the atmospheric pressure reading.

6. The student will tell the whole group these readings and everyone will record them in the appropriate area in Table 1.

7. At location 3, another student will use the barometer to determine the altimeter reading and the atmospheric pressure reading.

8. The student will tell the whole group these readings and everyone will record them in the appropriate area in Table 1.

9. At location 4, another student will use the barometer to determine the altimeter reading and the atmospheric pressure reading.

10. The student will tell the whole group these readings and everyone will record them in the appropriate area in Table 1.

11. At location 5, another student will use the barometer to determine the altimeter reading and the atmospheric pressure reading.

12. The student will tell the whole group these readings and everyone will record them in the appropriate area in Table 1.

13. At location 6, another student will use the barometer to determine the altimeter reading and the atmospheric pressure reading.

14. The student will tell the whole group these readings and everyone will record them in the appropriate area in Table 1.

15. Once all measurements have been taken you will go back to the school to answer some questions on your data.

Concept Development:

1. You took measurements in units of feet (ft) for the altimeter reading and inches of mercury (Hg) for atmospheric pressure.  However, these units are not widely used in the scientific community and therefore need to be converted to meters (m) for the altimeter reading and millibars (mb) for atmospheric pressure.

Use the conversion factors and example problems below to help you convert the measurements you took

Place the converted measurements in Table 2 below.

1m = 3.28ft

So to convert 1300ft to m

1300ft X    1m  =  396.34m   


   3.28ft

29.53Hg = 1000mb

So to convert 32Hg to mb

32Hg X    1000mb  =  1083.64mb

      29.53Hg   

	Location   #
	Height (Altimeter reading) (m)
	Atmospheric Pressure (mb)

	1
	 
	 

	2
	 
	 

	3
	 
	 

	4
	 
	 

	5
	 
	 

	6
	 
	 


Table 2

2. Using Microsoft Excel, graph the data in Table 2

a. Go to the start menu and click on Microsoft Excel.  This will open up a spreadsheet

b. In cell A1 type Height (m)

c. In cell B1 type Atmospheric Pressure (mb)

d. In cell A2 place your height for location 1 from Table 2.

e. In cell A3 place your height for location 2 from Table 2.

f. In cell A4 place your height for location 3 from Table 2.

g. In cell A5 place your height for location 4 from Table 2.

h. In cell A6 place your height for location 5 from Table 2.

i. In cell A7 place your height for location 6 from Table 2.

j. In cell B2 place your atmospheric pressure for location 1 from Table 2.

k. In cell B3 place your atmospheric pressure for location 2 from Table 2.

l. In cell B4 place your atmospheric pressure for location 3 from Table 2.

m. In cell B5 place your atmospheric pressure for location 4 from Table 2.

n. In cell B6 place your atmospheric pressure for location 5 from Table 2.

o. In cell B7 place your atmospheric pressure for location 6 from Table 2.

p. Go to Insert at top of the page and select Chart.

q. A Chart Wizard box will come on your screen select XY Scatter on the left hand side and then click the Next button.

r. A preview of a chart will appear on the screen hit the Next button.

s. A place to change titles will appear.  

i. In the blank for Chart Title place Atmospheric Pressure Change With Height

ii. In the blank for Value X Axis place Height (m)

iii. In the blank for Value Y Axis place Atmospheric Pressure (mb)

iv. Then click the Next button.  Then click the Finish button.

t. Go up to the Chart option at the top of the screen and click on Add Trendline.

u. Click on the Options button at the top.  Toward the bottom of the box is an option to Display equation on chart.  Click the box next to it.  Then click Ok.

v. An equation will appear on the graph.  Click on the equation and little black boxes will appear around it.  Click on a black box and move the equation to a white area on the graph.

3. Describe what the curve you plotted looks like.

4. Using the graph you plotted discuss qualitatively how atmospheric pressure changes with height.

5. Looking at the equation on your graph, the number next to the x is the slope of the equation.  This number is the change in atmospheric pressure for every 1m change in height.  Calculate the change in atmospheric pressure for every 10m change in height.

Concept Application:

Use what you have learned from the activity and concept development to answer the following questions.

1. If the surface pressure at Tuttle is 960mb calculate the atmospheric pressure near a small commuter plane flying at 3,300 ft.  (Make sure to convert ft to m.  Use the value you found in #5 as the change in atmospheric pressure per 10m change in height.)

2. Areas of higher atmospheric pressure have large numbers of air molecules above them.  Areas of lower atmospheric pressure have small numbers of air molecules above them.  Thus at lower pressures there are fewer air molecules than at higher pressures.  Most commercial airliners fly at around 30,000ft.  Explain why it is necessary for the inside cabin to be pressurized.

	Location   #
	Height (Altimeter reading) (ft)
	Atmospheric Pressure (Hg)

	1
	 
	 

	2
	 
	 

	3
	 
	 

	4
	 
	 

	5
	 
	 

	6
	 
	 


Table 1

