PAGE  
6
Measuring Air Pressure Lab

Name:________________________________




Date:_________

Introduction:  


Forces and motions in the collection of molecules in the atmosphere are of paramount interest to a meteorologist.  Although we have discussed them in class, the best way to understand the weather is to work with it.

There are numerous methods and instruments to collect air pressure data.  You will be working with a few of them in this lab.

Materials:

· Various Barometers – Bi-Metal Aneroid, Two different digital aneroids (including a TI barometer probe), and mercury.

· Various Thermometers – Alcohol, mercury, and TI temperature probe

· Calculator

· Meteorology Reference Tables

Directions: Follow the methods section below, and upon completing the lab, answer the conclusion questions at the end.

Methods:
The Mercurial Barometer:

Torricelli’s invention of the mercurial barometer in 1643 provided a standard pressure measurement.  This simple, yet effective tool is easy to use, ironically, when you know how to use it.

Your instructor will show you how to use this barometer, specifically, the vernier.  Below are the guidelines to finding your stations barometric pressure.

Note: Be sure that your instructor has calibrated the barometer first before using it. 

1) The attached thermometer reading (t) is:______(F  = ______(C  = ______K

2) Observed barometer reading (Measured height (in.) (the actual station pressure): 

_____________ in. of Hg.

3) The temperature correction formula is:
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(Work) for bracket value ([ ]):

Your computed bracket value is:__________
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Ans:_________________

4) To convert inches of Mercury (Hg) to millibars (mb) of Hg, you must multiply in. of Hg by a factor of 33.8201.

Therefore, 
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Ans:_________________

5) Hamburg High School is approximately 251.46 m above sea level.  The height of the cistern (the container holding the mercury) is approximately 1m off the ground.  Therefore, the height of the cistern above sea level is about 252.5m.

The formula for sea level pressure increment determination is:
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Ans:_________________

6) Use your answer from 
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, to compute the comparable sea level pressure:
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Ans:_________________

7) Predictions:

If you were to take the air pressure reading on the school’s ROOF (excluding the change in temperature), would the air pressure be:

HIGHER or LOWER (circle one).

If you were to take the air pressure reading in the school’s BASEMENT, would the air pressure be: 
HIGHER or LOWER (circle one).

8) Pressure Settings Practice.

Evaluate the scale vernier readings and determine the indicated height of the barometer of the following:
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The Bi-Metal, Dial Aneroid Barometer:

The mercurial barometer is accurate, but cumbersome.  Most field measurements are made with a calibrated aneroid-cell instrument.  Aneroid, in Latin means, without liquid.

The aneroid cell (the inside of it) is a small, flexible metal container that is tightly sealed and partially evacuated.  Thus, it contracts and expands in response to external air pressures.  

Although less accurate than the mercurial, it is simple, and still reliable to use. 

Note: Be sure that your instructor has calibrated the barometer(s) first before using it.

9) Of the two, bi-metal, dial aneroid barometers, which do you think is more accurate?  Describe why you chose that barometer.

Ans:
10) The observed barometer reading (on your chosen barometer) is:______in. Hg = ______mb 

11) Does temperature effect the accuracy of this barometer?  If so, describe how?

Ans:

12) What key component(s) does the mercurial barometer have/ account for that the aneroid barometer DOESN’T?  (Hint:  It has to do with temperature and elevation.)
Ans:

The Digital Aneroid Barometer:

With the onset of digital technology, the aneroid barometer has gone high-tech.  Perhaps the easiest, and most used way now of obtaining reliable air pressure measurement is to use a digital barometer.

These barometers still have an aneroid cell, but their benefit is the digital, more reliable, display of their information.  

Although less accurate than the mercurial, it is simple, and still reliable to use. 

Note: Be sure that your instructor has calibrated the barometer first before using it.

13) Which digital aneroid barometer did you use? 
The School’s weather station


TI barometer probe
(Circle one)

The observed barometer reading (on your chosen barometer) is:______in. Hg = ______mb
14) Does temperature effect the accuracy of this barometer?  If so, describe how?

Ans:

15) What key component(s) does the mercurial barometer have/ account for that the digital aneroid barometer DOESN’T?  (Hint:  It has to do with temperature and elevation.)
Ans:

Conclusion Questions:

1.) Which barometer is probably the most reliable to use when properly calibrated?  (Provide evidence for your reason.)

2.) Which thermometer is probably the most reliable to use when properly calibrated?  (Provide evidence for your reason.)

3.) Which barometer would you prefer to use?  Elaborate as to why.

4.) How much could a woodchuck chuck, if a woodchuck could chuck wood?
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