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In this activity you will collect temperature and relative humidity data for five minutes as a volume of air under a plastic hemisphere is heated with a lamp.  Then you will graph this data using a program called “Fathom.”  By interpreting the graphs and using present weather data, you should be able to explain how relative humidity changes to affect humans, clouds and mountain air.

I. Collecting data.  Start with your partner at one of the four stations below.

Station 1:  Use the graphing calculator linked to the humidity probe through the CBL unit to collect data each minute for five minutes under the hemisphere with the lamp on.  1______ 2______ 3_______4_______5_______

Station 2:  Record the temperature changes each minute for five minutes under the hemisphere with the lamp on.  1_______2________3________4________5_______

Station 3:  Use the sling psychrometer to collect data on present room temperature and relative humidity.  (Use NYS Earth Science Reference Tables for wet and dry bulb.) 

 Dry bulb _____ Wet bulb _______ Relative Humidity _______

Station 4:  Collect present weather data from “Datastreme”(http://www.ametsoc.org/dstreme) on the Internet.  (Under “Surface” click US Data and find temperature at your closest station.  Also observe nearby stations to the west to predict what air mass will cover us in the next 24 hours.)  Ottawa temperature _____ Ottawa dew point ______ Air mass to west ______(dry or wet) Under “Surface” click Meteogram for closest city to note trends in recent hours.  Temperature for past 6 hours _______ Dew point for past 6 hours _____

II. Graph data on temperature vs. humidity as explained on Fathom sheet. (Find Fathom on desktop, drag a table down, type “temperature” and list your five temperatures, then type “humidity” and list your five, then drag a graph down and click on your temperature heading and drag it to the x axis of your graph and the humidity to the y axis. From the graph menu choose movable line and adjust to make a good fit.  Then choose Least-Squares Line for best-fit.

III. Compare changes in relative humidity as temperature increases.   Also predict the expected change in humidity from 6 AM to 6 PM on a typical day.  Think about how this expected change could vary with a change in air masses or elevation.

Assessment for Relative Humidity and Temperature Lab

   How well do you understand relationships between temperature and humidity?  Answer these questions to find out. (Use complete sentences.)

1. In a closed system (the plastic hemisphere), as the temperature increases, what happens to relative humidity?

2. If the classroom were heated, what would you expect to happen to its relative humidity?

3. If the weather map shows a warm moist air mass from the Gulf of Mexico approaching us, how could the temperature increase but the relative humidity stay the same?

4. Explain why wet clothes would dry more quickly on some days than others.

5. When air moves up one side of a mountain range clouds often form.  When air moves down the opposite side, the clouds often disappear.  Explain how this could happen based on your experiments.


Scoring:               0 points                  5 points                 
10 points
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1. Temperature increases and relative humidity decreases.

2. The relative humidity should decrease.

3. Approaching moist air increases relative humidity even as temperature increases.

4. Warm, dry days allow more evaporation.

5. Cooler temperatures occur as air rises up the mountain, bringing higher humidity.  Warmer temperatures as air descends bring lower humidity and increased evaporation.


Procedures for use of Graphing Calculator (TI-83) and CBL at Station 1

1. Make sure Relative Humidity probe is under the plastic hemisphere with tape around edges.

2. On calculator, hit PRGM and CHEM BIO and ENTER (twice more) then SET UP PROBES, then ENTER.   NUMBER OF PROBES:  1      then ENTER.  Under MORE PROBES, find RELATIVE HUMIDITY, then CHANNEL 1, ENTER.  Use stored calibration.  Hit 2, COLLECT DATA then hit 2, TIME GRAPH then TIME BETWEEN SAMPLES:  60 ENTER, NUMBER OF SAMPLES:  5 ENTER (twice more) Y MINIMUM:  10 ENTER, Y MAXIMUM: 70 ENTER, Y SCALE: 1 ENTER

3. Turn on Lamp

4. ENTER to collect data.  Wait 5 minutes and press ENTER when done.  VIEW DATA and record your five points.

