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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. Home designers and city planners use the principles being studied to design more energy-efficient homes and cities.
OBJECTIVES
· Use two Temperature Probes to monitor temperature change due to radiant energy absorption.
· Calculate temperature changes.
· Make a graph of the data.
· Interpret your results.
MATERIALS
Chromebook, computer, or mobile device
Graphical Analysis 4 app
2 Go Direct Temperature Probes
piece of white paper
piece of black paper
tape
lamp and bulb
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Figure 1   
PROCEDURE
1. Launch Graphical Analysis. Connect the Temperature Probes to your Chromebook, computer, or mobile device.
2. Click or tap Mode to open Data Collection Settings. Change Time Units to min. Change Rate to 50 samples/min and End Collection to 10 min. Click or tap Done.
3. Tape two Temperature Probes to the table surface.
4. Place a piece of white paper over one Temperature Probe and a piece of black paper over the other Temperature Probe as shown in Figure 1.
5. Position a light bulb directly over the boundary between the two pieces of paper and about 10 cm (4 inches) above the paper pieces. The bulb should be the same distance from both probe tips.
6. Click or tap Collect to start data collection, and then switch on the light bulb.
7. When data collection is complete, turn the light bulb off and return all materials to the places directed by your teacher.
8. Analyze the graph to determine the maximum and minimum temperatures. 
a. Click or tap Graph Tools, [image: ], and choose View Statistics.
b. Record the minimum and maximum temperatures for both probes in the data table.
c. Dismiss the Statistics box.
9. (optional) Export, download, or print a graph of your results.
10. Before closing Graphical Analysis, continue to the Processing the Data section.
DATA
	 
	Minimum temperature
(°C)
	Maximum temperature
(°C)
	Δt
(°C)

	White paper
	 
	 
	 

	Black paper
	 
	 
	 


PROCESSING THE DATa
1. Calculate the temperature change, Δt, for each color by subtracting the minimum temperature from the maximum temperature (Δt = t max – t min). Record the value in the data table.
2. Which color had the larger temperature increase?
3. Which color had the smaller temperature increase?
4. What color of clothing is best to wear in the summertime? Explain.
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.
EXTENSIONS
1. Investigate the abilities of different materials, such as soils, concrete, asphalt, water, and grass, to absorb radiant energy.
2. Investigate the abilities of other colors to absorb radiant energy.
3. Repeat this experiment outside using sunlight.
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