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Absorption of Radiant Energy

Color affects the absorption of radiant energy. You can use the results of this experiment to better dress for the season—to keep cooler in the summer and warmer in the winter. 

OBJECTIVES

In this experiment, you will

· Use a computer to monitor temperature change due to radiant energy absorption.

· Calculate temperature changes.  

· Interpret your results.

MATERIALS

	computer
	piece of white paper  

	Vernier computer interface
	piece of black paper  

	2 Temperature Probes
	tape  

	lamp and bulb  
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Figure 1

PROCEDURE

1.
Tape two Temperature Probes to the table surface in the arrangement shown in Figure 1.  

2.
Place a piece of white paper over Probe 1 and a piece of black paper over Probe 2 as shown in Figure 1.  

3.
Connect the Temperature Probes. Start the Vernier data-collection program and open the file “06 Absorption of Energy” from the Middle School Science with Vernier folder.

4.
Position a light bulb directly over the boundary between the two pieces of paper and about 10 cm above the paper pieces. The bulb should be the same distance from both probe tips.  

5.
Click [image: image2.png]


 to begin data collection, then switch on the light bulb. Record the initial temperature measured by each probe.  

6.
When data collection is complete after 10 minutes, record the final temperature measured by each probe. Turn the light bulb off and return all materials to the places directed by your teacher.  

7.
To confirm your data, click the Statistics button, [image: image3.png]


, then click [image: image4.png]OK




 to display a Statistics box for each probe.  

8.
Print copies of the graph as directed by your teacher.

DATA

	
	Probe 1
White
	Probe 2
Black

	Maximum temperature
	°C
	°C

	Minimum temperature
	°C
	°C

	Temperature change
	°C
	°C


PROCESSING THE DATA

1.
In the space provided in the data table, subtract to find the temperature changes.

2.
Which color had the larger temperature increase?  

3.
Which color had the smaller temperature increase?  

4.
Why is it better to wear light-colored clothing in the summertime?  

5.
Solar collectors can be used to absorb the sun’s radiation and change it to heat. What color would work best for solar collectors? Explain.  

EXTENSION

1.
Design an experiment to compare the radiant heat absorption of different colors. Perform the experiment you designed.
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