Activity – Heat Transfer by Conduction

When two materials have different temperatures, heat energy will be transferred from one material to the other one.  In this activity, you will be working with a heat transfer method called conduction.

Objectives

1. Measure and graph the temperature change of 2 materials over a given time period.

2. Indicate the direction of heat flow between 2 materials if you know their temperatures.

Materials
      2 styrofoam containers with lids, aluminum transfer bar, hot and cold water, TI 83 Plus or

     TI 84, DATAMATE software, CBL 2, 2 temperature probes

Procedure

1. Connect the temperature probes and the TI calculator to the CBL 2.

2. Turn on the calculator and start the DATAMATE software.  Press “clear” to reset the software.

3. Prepare DATAMATE to measure temperature using the 2 probes.

4. Set DATAMATE to record temperature data in single points in one minute intervals for a period of 20 minutes using a manual trigger.

5. Fill one Styrofoam container with hot water and label it “HOT” and the other with cold water and label it “COLD” and place the lids on carefully especially with the hot water.

6. Insert the heat transfer bar between the 2 containers and a temperature probe into each container.

7. After the probes have adjusted to the temperatures in the containers (about 20-30 seconds) manually start the data collection.

8. When the data collection is finished, press “ENTER” to return to the main screen.  Then select “QUIT” to leave DATAMATE.  Follow on-screen instructions to return to the calculator home screen.

9. Using either the calculator alone, or DATALINK and a computer using a spreadsheet program such as EXCEL, obtain the data table and the data graph and print them.

10. Remove the probes form the water and clean up.

Analysis

1. What happened to the temperature of the water in the hot and the cold container?

2. Which container gained heat?  Which one lost heat?

3. What was the temperature loss in the hot container during the first 5 minutes?  The last 5 minutes?

4. By looking at your graph, explain how the heat loss (hot container) and heat gained (cold container) changed as time passed.

5. How can you tell?

6. Why do you think this happened?

7. What was the temperature gain in the cold container during the first 5 minutes?  The last 5 minutes?

8. Were the temperature changes in the hot and cold containers the same?

9. What direction did heat appear to flow between the containers?

10. Was all the heat lost by the hot container gained by the cold container?

11. How can you tell?

12. What reason can you think of to explain why this occurred?

13. Explain the conditions that caused the flow of heat that you observed.

