Thermal Conductivity

Purpose

Students will compare the thermal conductivity of different types of materials. Each material will be partially submerged in hot water and a Temperature Probe will record the change in temperature of the portion of the material that is not submerged. Each student group will test a different material. The results from all of the groups will be combined and the students will compare the temperature changes of the different materials.

Time Requirements

one 45-minute class period

Materials

Students should test the thermal conductivity of several different materials. Some possible materials include steel, aluminum, copper, tin, zinc, plastic, and wood. Items must be long enough to be partially submerged in water and able to have a probe attached to the top of the item that does not touch the water.

Advance Preparation

•
Prepare lab stations in advance so students can begin promptly.

•
Allow each of the materials tested to equilibrate at room temperature before beginning. 

•
Prepare about 1L of hot water prior to the beginning of class. A temperature of about 40°C should be sufficient. A hot plate can be used to keep the water warm. 

•
Prepare an overhead transparency or a space on the chalkboard for students to write their lab data.

Teaching Tips

•
Make sure there is good thermal contact between the probe and the material.

•
Discuss the difference between heat and temperature. Heat is the transfer of thermal energy between two objects having different temperatures. Temperature is the average kinetic energy of the particles in a substance.

•
Have the students predict whether the item will be a thermal conductor or an insulator. Have them compare their predictions to their results.

Extensions

Have students research to find out what properties make some materials good thermal conductors and others thermal insulators.

Pre-Lab Answers

1.
Heat is transferred faster in a thermal conductor than in a thermal insulator.

2.
Students might predict that metals are good thermal conductors. They might predict that plastic and foam cups are insulators.

3.
The top of the material would get warmer more quickly than if it were an insulator.

4.
Heat flows from a warmer object to a colder object.

A sample graph showing the temperature increase of copper and plastic is shown below.

Probe 1-copper (top)

Probe 2-plastic (bottom)

