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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

· Monitor temperature change due to radiant energy absorption.  

· Calculate temperature changes.  

· Interpret your results.
MATERIALS

	LabPro or CBL 2 interface 
	piece of white paper  

	TI graphing calculator
	piece of black paper  

	DataMate program  
	tape  

	2 Temperature Probes  
	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 Temperature Probe 1 and a piece of black paper over Temperature Probe 2 as shown in Figure 1.  

3.
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.  

4.
Plug Temperature Probe 1 into Channel 1 of the LabPro or CBL 2 interface. Plug Temperature Probe 2 into Channel 2. Use the link cable to connect the TI graphing calculator to the interface. Firmly press in the cable ends.

5.
Turn on the calculator and start the DATAMATE program. Press [image: image2.png]C CLEAR )



 to reset the program. 

6.
Set up the calculator and interface for the two Temperature Probes.

a. Select SETUP from the main screen.

b. If the calculator displays the correct Temperature Probes in CH 1 and CH 2, proceed directly to Step 7. If it does not, continue with this step to set up your sensors manually.

c. Press [image: image3.png]C ENTER )



 to select CH 1. 

d. Select TEMPERATURE from the SELECT SENSOR menu. 

e. Select the correct Temperature Probe (in °C) from the TEMPERATURE menu.

f. Use [image: image4.png]


 to select CH 2, then press [image: image5.png]C ENTER )



.

g. Select TEMPERATURE from the SELECT SENSOR menu. 

h. Select the correct Temperature Probe (in °C) from the TEMPERATURE menu.

7.
Set up the calculator and interface for data collection.

a. Use [image: image6.png]


 and [image: image7.png]


 to select MODE and press [image: image8.png]C ENTER )



.

b. Select TIME GRAPH from the SELECT MODE menu.

c. Select CHANGE TIME SETTINGS from the TIME GRAPH SETTINGS menu. 

d. Enter 30 as the time between samples in seconds.

e. Enter 20 as the number of samples. Data collection will last 600 seconds (10 minutes).

f. Select OK to return to the setup screen. 

g. Select OK again to return to the main screen.

8.
Select START to begin data collection. After you hear a beep, switch on the light bulb. Data collection will end automatically after 600 seconds (10 minutes).

9.
When data collection is complete after 10 minutes, turn the light bulb off and return all materials to the places directed by your teacher.  


10.
Record your beginning and final temperatures.

a. After data collection is complete, a graph of temperature vs. time will be displayed. Use [image: image9.png]


 to examine data points along the curve for Probe 1. As you move the cursor right or left, the time (X) and temperature (Y) values of each data point are displayed below the graph. Note: P1 appears in the upper right corner of the screen.

b. Record the beginning and final temperatures for Probe 1 (to the nearest 0.1°C).

c. Use [image: image10.png]


 to move the cursor to the curve for Probe 2. Note: P2 now appears in the upper right corner of the screen. Use [image: image11.png]


 to examine data points along the curve for Probe 2.

d. Record the beginning and final temperatures for Probe 2 (to the nearest 0.1°C).


11.
Sketch or print the graph as directed by your teacher.

DATA

	
	Probe 1
White
	Probe 2
Black

	Final temperature
	°C
	°C

	Beginning 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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