Thermal Conductivity
Heat is thermal energy that flows from a warmer material to a cooler material. One way that thermal energy is transferred is by a process called conduction. Conduction occurs because the particles in a warmer material are moving faster than the particles in a cooler material. When these materials are in contact, the particles collide with one another and some of the kinetic energy of the faster-moving particles is transferred to the slower-moving particles. When the warm material looses some kinetic energy, its temperature drops. When the cool material gains kinetic energy, its temperature rises. A material that is a thermal conductor transfers thermal energy more rapidly than a material that is a thermal insulator. In this lab you will observe and compare the thermal conduction of several different materials.

	What You’ll Investigate
	Goals
	Materials

	
	
	

	•
How do materials vary in thermal conductivity?

•
Do similar materials have similar thermal conductivity?


	Collect temperature data.

Compare the thermal conductivity of various materials.

Analyze temperature data and look for trends in various materials.


	Data-collection interface
TI-83 Plus or TI-84 Plus graphing calculator
link cable

EasyData application
Temperature Probe

hot mitt or thermal glove

test strips of various materials

400-mL beaker

masking tape

hot plate

tap water


Safety Precautions

•
Always wear safety goggles and a lab apron. 

•
Observe laboratory rules. 

•
Use care near heat sources and when handling hot objects.

Pre-Lab

1.
What is the difference between a thermal conductor and a thermal insulator?

2.
Form a hypothesis about what types of materials are conductors. What types of materials do you think are insulators?

3.
If the bottom half of a long strip of material is placed in hot water, how would you determine if it was a thermal conductor or insulator?

4.
Describe the direction of heat flow between two objects.
Part A: Preparing for Data Collection
1.
Turn on the calculator. Connect the Temperature Probe, calculator, and data-collection interface as shown in Figure 1. 

2.
Set up EasyData for data collection

a. Start the EasyData application, if it is not already running. 
b. Select [image: image1.png](File)



 from the Main screen, and then select New to reset the application.
Figure 1
Part B: Collecting Data

1.
Put on your lab apron and safety goggles. 

2.
Lay the Temperature Probe over the metal strip so the bottom of the probe is 7 cm from the end, as shown in Figure 1. Tape the probe to the metal strip. 

3.
Fill the 400-mL beaker to the 150–mL mark with hot water obtained from your teacher.

4.
Select [image: image2.png](Start |



 to begin the data collection. Data will be collected for 180 seconds.
5.
Using a gloved hand, place your test strip into the beaker of hot water being careful not to splash water onto the Temperature Probe. The probe should not touch the hot water and should sit above the water line.

6.
After data collection is complete, sketch and label the graph shown on the calculator screen in your Science Journal.
Part C: Examining the Data

1.
Select [image: image3.png]


 and choose Statistics….
2.
Select [image: image4.png]


 to set the left statistics boundary at the beginning of the temperature graph. Select [image: image5.png]


 to set the right statistics boundary at the end of the temperature graph.
3.
The Statistics Results along with the minimum and maximum temperature values are displayed. Determine which of these is the initial temperature and which is the ending temperature. Round these values to the tenths place and record them in the Data Table. Select [image: image6.png]


 to return to the Graph screen.
4.
Write your data in the group table provided by your teacher for data sharing. Fill in the remaining lines on the Data Table using the data from the group table.

5.
When you are finished with the graph, select [image: image7.png][ Main |



 to return to the Main screen. 
6.
When you are finished, press . Select RETURN TO MAIN SCREEN. 

7.
If time permits, test another sample. If not,  select [image: image8.png][ Quit )



 and then select [image: image9.png]


 to quit the EasyData application. A message indicates that the collected data has been stored in calculator lists. Turn off the calculator.

Cleanup and Disposal

1.
Disconnect the calculator, Temperature Probe, and data-collection interface.
2.
Return all equipment as directed by your teacher.

Data Table: Temperature Change of Different Materials


Minimum
Maximum
Change in 
Type of Test 
Temperature
Temperature
Temperature
Material
(°C)
(°C)
(°C)


Copper
26.25
33.45
7.20


 Plastic 
26.33
28.61
2.28
Conclude and Apply

1.
Find the change in temperature for each material tested by subtracting the minimum temperature from the maximum temperature. Record the difference in the Data Table. Student answers will vary. For the sample data, the change in temperature for copper was 7.20 °C and plastic was 2.28 °C.
2.
What are some similarities of materials that are thermal insulators? What are some similarities of materials that are thermal conductors?

Student answers may vary, although they should indicate plastic and wood materials tend to be thermal insulators and metals tend to be thermal conductors.
3.
On a temperature-time graph, the steeper the slope of the line is, the faster the temperature change is in a given amount of time. The graph of which material had the steepest slope and, therefore, the fastest change of temperature? 

The copper test strip had the fastest change in temperature.
4.
Find a student group that tested the same material that you tested. How do your temperature changes compare? If the temperature changes were not the same, what are possible ​reasons that they were different?

If the items were identical in shape and size, the temperature differences are probably very small. However, a larger item would probably show a smaller temperature difference than a smaller item of the same material. Also, the temperature of the larger item would increase more slowly than the temperature of the smaller item.

