Activity – Energy Absorption and Radiation
When solar radiation strikes a surface its temperature tends to increase.  As you know different surfaces heat up and cool at different rates.  One of the reasons for this is that different surfaces absorb and radiate energy at different rates.  In this activity, you will compare the absorption and radiation rates of two different surfaces (shiny and black).
Objectives

1. Measure and graph the temperature change of 2 surfaces over a given time period.

2. Compare the absorption and radiation rates of two surfaces.
3. Describe the relationship, if any, between the absorption and radiation rate of a given material.
Materials
      1 shiny and 1 black container with lids, aluminum, 1 lamp with a lamp stand,
      TI 83 Plus or TI 84, DATAMATE software, CBL 2, 2 temperature probes

Procedure

1. Connect the temperature probes and the TI calculator to the CBL 2.

2. Turn on the calculator and start the DATAMATE software.  Press “clear” to reset the software.

3. Prepare DATAMATE to measure temperature using the 2 probes.

4. Set DATAMATE to record temperature data in single points in one minute intervals for a period of 20 minutes using a manual trigger.

5. Set up the black and shiny containers about 20 cm. from the lamp so that they receive equal amounts of radiation.
6. Insert a temperature probe into each container.

7. After the probes have adjusted to the temperatures in the containers (about 20-30 seconds), turn on the lamp and manually start the data collection.

8. After 10 minutes turn off and remove the lamp and continue data collection for 10 more minutes.

9. When the data collection is finished, press “ENTER” to return to the main screen.  Then select “QUIT” to leave DATAMATE.  Follow on-screen instructions to return to the calculator home screen.

10. Using either the calculator alone, or Graphlink and a computer using a spreadsheet program such as EXCEL, obtain the data table and the data graph and print them.

11. Remove the probes form the containers and clean up.

Analysis

1. Which container received the most energy from the lamp?
2. Which container absorbed energy the fastest?
3. Which container radiated energy the fastest?
4. What can you say about the color or a surface and its ability to absorb and radiate energy?
5. Look carefully at your graph.  How can you tell by looking at the graph which surface heated and cooled at the fastest rate?  What aspect of the graph indicates this?
6. Based on the results of this activity, explain why a person living in a warm sunny environment would be more comfortable wearing lighter-colored clothing rather than darker-colored clothing. 
7. Can you think of any other real-life circumstances where the results of this activity would be of some benefit?

