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Insolation Angle

Insolation is the amount of solar radiation received by the Earth or other planet. Because the Earth’s axis is tilted, a location on Earth receives different amounts of solar radiation at different times of the year. In this experiment, a simulated sun—a light bulb—will shine on surfaces positioned at three different angles: 30°, 60°, and 90°. Computer-interfaced Temperature Probes will be used to monitor surface temperature changes caused by radiation from the light bulb.

OBJECTIVES

In this experiment, you will

· Use a computer to measure temperature.

· Graph temperature data.

· Determine the relationship between angle and temperature change.

Purpose question

What is the effect of the insolation angle on the surface temperature caused by radiation from a light bulb? 

Hypothesis

variables

MATERIALS

	computer
	3 cardboard angle devices

	Vernier computer interface
	masking tape

	Logger Pro  
	lamp with 100 or 150 watt bulb

	2 Vernier Temperature Probes
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 Figure 1

Drawing of setup (include labels…) 

PROCEDURE

1.
Connect the probes to the computer interface. Prepare the computer for data collection by opening the file “14 Insolation Angle” from the Physical Science w Computers folder.

2.
Get two cardboard angle devices. Use masking tape to fasten Probe 1 to the surface of an angle device that forms a 30° angle with the table top. The probe tip should be 1 cm from the bottom of the angle device.

3.
Tape Probe 2 to the surface of an angle device that forms a 60° angle with the table top.

4.
Lay a light bulb on the table top with the round end of the bulb at a distance of 25 cm from the bottom ends of the cardboard angle devices, as shown in Figure 1.

5.
Click [image: image1.png]


 to start data collection. Turn the light on after the first set of temperature readings appears on the screen.

6.
The computer will automatically end data collection when 10 minutes have passed. When this happens, turn of the light.

7.
Click the Statistics button, [image: image2.png]


, then click [image: image3.png]OK




 to display a box for both probes. Record the beginning temperature (Min) and final temperature (Max) for each probe.

8.
Choose Show Sensors from the Experiment menu. Click on the CH2 sensor image and choose Remove Sensor to turn off Probe 2. Continue without saving and click [image: image4.png]Close




. Repeat Steps 2-7 with Probe 1 at 90°.

DATA

	Insolation Angle
	Beginning Temperature (°C)
	Final Temperature (°C)

	30°
	
	

	60°
	
	

	90°
	
	


Graph of data

AnAlysis
1.
Calculate the temperature change, (t, for each angle by subtracting the beginning temperature from the final temperature ((t = tfinal – tbeginning).






    30°


    60°


    90°

2.
Make a bar graph of the results. Plot ANGLE (30°, 60°, and 90°) on the horizontal axis and (t (in °C) on the vertical axis.

3.
Temperature change is an indication of the amount of radiation received by a surface. At which angle was the most radiation received?

4.
At which angle was the least radiation received?

5.
Which angle best represents the Earth in the summer? The winter?

6.
At what time of the day do we receive the most radiation? Why?

7.
What is the best position for windows of a solar home? Explain.

Conclusion as Usual

EXTENSIONS

1.
While the Earth’s distance from the sun is not an important factor in our seasons, it does provide us with ideal temperatures for life. Design an experiment to test how temperature changes with distance from the same simulated sun (light bulb) used in the preceding experiment.
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