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A Good Sock

Insulation slows the flow of heat. Cotton, down, nylon, polypropylene, orlon, silk, and wool are some of the many insulating materials used in clothing. In this experiment, you will compare the insulating properties of cotton and wool using athletic socks. You will also study the effect of water on the insulating properties of cotton.  

OBJECTIVES

In this experiment, you will

· Measure temperature.  

· Calculate temperature changes.  

· Make a bar graph.  

· Compare the insulating properties of cotton and wool.  

· Investigate the effect of water on insulation.  

MATERIALS

	LabQuest 
	2 cotton athletic socks  

	LabQuest App
	wool athletic sock  

	2 Temperature Probes  
	hot water  

	2 one-hole stoppers  
	room-temperature water  

	4 glass bottles  
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Figure 1

PROCEDURE

1.
Connect Temperature Probe 1 to Channel 1 and Temperature Probe 2 to Channel 2 of LabQuest. Choose New from the File menu. If you have older sensors that do not auto-ID, manually set up the sensors.

2.
On the Sensor screen, tap Rate. Change the data-collection rate to 6 samples/minute and the data-collection length to 25 minutes. 
3.
Get two identical glass bottles and two one-hole stoppers that properly fit the bottles. Carefully fit the stoppers onto the Temperature Probes. Note: Steps 4, 5, and 6 must be done quickly for good results!  
4.
Completely fill the bottles with hot water. Insert the stoppers and Temperature Probes into the bottles. Use a paper towel to dry the outside of the bottles. 

5.
Cover Bottle 2 with a wool sock. Leave Bottle 1 uncovered.

6.
Watch the temperature readings on the screen. When both Temperature Probes have warmed to the temperature of the water (both temperature readings have stopped rising), start data collection. Data collection will end automatically after 25 minutes.

7.
Record your beginning and final temperatures.

a. After data collection is complete, a graph of temperature vs. time will be displayed. To examine the data pairs on the displayed graph, tap any data point. As you tap each data point, the temperature values of both probes are displayed to the right of the graph.

b. Identify the beginning and final temperatures for both Probe 1 and Probe 2. Record these values to the nearest 0.1°C in your data table. 


8.
Tap Meter and repeat Steps 4 –7 using two more identical bottles. Wrap the third bottle with a dry cotton sock, and the fourth bottle with a cotton sock soaked in room-temperature water. Note: It is important to begin with the hot water temperatures close to those previously measured in Step 6.

DATA

	
	Uncovered
	Wool
	Cotton
	Wet cotton

	Beginning temperature
	°C
	°C
	°C
	°C

	Final temperature
	°C
	°C
	°C
	°C

	Temperature change
	°C
	°C
	°C
	°C


PROCESSING THE DATA

1.
In the space provided in the data table, subtract to find the temperature changes.

2.
Make a bar graph of the results. Plot Material (none, wool, cotton, and wet cotton) on the horizontal axis and Temperature Change (in °C) on the vertical axis.

3.
Compare the insulation abilities of wool and cotton.  

4.
Discuss how wool slows the transfer of heat.  

5.
What happened to the temperature of the water in the bottle covered with the wet sock? Explain this effect.  

6.
What do the results of this experiment suggest about wet clothing in cold weather?

7.
What was the purpose of the uncovered bottle in this experiment?  

EXTENSIONS

1.
Repeat the experiment using cold water instead of warm water.  

2.
Repeat the experiment using wet wool.  

3.
Study the insulating properties of other materials. You might use materials worn by skiers, campers, and mountain climbers.  
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