Heat Transfer
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Materials for Each Group of Students
· [image: image1.png]Light soil

Water
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Three pie pans

· Dark potting soil

· Light-colored sand or perlite

· Water

· Three thermometers

· Reflector lamp with a 200-watt bulb

· Graph paper
· Watch with a second hand

	Heating Cycle
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This activity is from     http://www.ucar.edu/learn/1_1_2_5t.htm
Procedure

1. Fill the pie pans to the same level, one with dark soil, one with light sand, and one with water.

2. Place the pie pans on a table or desk and position the lamp about 12 inches above them. 

3. Place a thermometer into each pie pan, securing it so it measures the temperature just under the surface of the substance in the pan. 

4. Record the starting temperatures on the data table.

5. Turn on the lamp and record the temperature of each substance every minute for ten minutes.

6. At the end of ten minutes, turn the lamp off.

7. Continue to record temperatures for each substance every minute for ten minutes.

Note: Feel free to vary the materials in the pie pans. Use different colored soils, dry and wet soils, grass, green or dry leaves, or different types of coverings such as plastic or aluminum foil. Encourage students to use their imaginations. You may wish to assign students to design and conduct their own research into the influence of surfaces on temperature.

Observations and Questions
1. Using the data tables, graph the heating and cooling cycles to compare the rates at which the various substances heated and cooled.

2. Which material absorbed more heat in the first ten minutes?

3. Which material lost the most heat in the last ten minutes?

4. Imagine that it's summer and that the sun is shining on the ocean and on a stretch of land. Which will heat up more during the day? Which will cool more slowly at night? Explain.

5. Imagine three cities in the desert, all at about the same altitude and latitude. 

· One city (A) is surrounded by a dark-colored rocky surface.

· Another city (B) is surrounded by a light-colored sandy surface.

· The third city (C) is built on the edge of a large man-made desert lake. 

· Which city would likely have the highest average summer air temperature and why?

6. The earth's surface tends to lose heat in winter. Which of the above cities would have the warmest average winter temperature? Why?

7. Since the sun is approximately 93 million miles from the earth and space has no temperature, how do we get heat from the sun?

8. How would the uneven energy absorption by different surfaces on earth (water, soil, snow, trees, sand, etc.) affect the atmosphere?
