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A Good Sock
1.
The student pages with complete instructions for data collection using the NXT can be found on the CD that accompanies this book. See Appendix A for more information.
2.
Any small and commonly available plastic or glass bottle can be used. We used 0.33 L beverage bottles, but 0.5 L, 12 oz, 16 oz, or 20 oz water or juice bottles can be substituted.

3.
Size-2, size-3, and size-4 stoppers fit various beverage bottles. The shaft of the Stainless Steel Temperature Probe easily passes through the holes in most stoppers.

4.
As the Sample Results would indicate, good results are obtained when the water is initially at around 50(C. It is neither necessary nor desirable to use hotter water. If hot tap water is available, it should be used. Alternatively, a hot plate, maintained at a low setting, can be used to heat the water.

5.
Remind your students to focus on the temperature changes. Because of the difficulty of getting uniform beginning temperatures, the relative values of the final temperatures are less significant.

6.
The data-collection period can be shortened, if necessary.

7.
If you only have one temperature probe, you can still do this lab—just do each data-collection run separately. Start with the cotton sock. After that run is complete, and those data are stored, repeat the data collection with a wool sock. The water bottle should be at a similar temperature at the start of both runs. In a similar way, part two can be done in two separate runs using wet and dry socks.

8.
Instead of the Vernier Stainless Steel Temperature Probe in this lab, you can opt to use the NXT Temperature Sensor available from LEGO. You will need to choose Temperature Sensor as the sensor instead of the Vernier Temp.TMP/STS deg C in the NXT Data Logging 2.0 program.

SAMPLE RESULTS

Part 1 Uncovered vs. Wool

The graphs below were made using the NXT. On this graph, the lighter line shows the uncovered bottle data and the darker line represents the bottle in the wool sock.
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Part 2 Wet vs. Dry

On this graph, the upper line shows the dry cotton sock data and the lower line represents the wet cotton sock data.
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	Uncovered
	Wool
	Cotton
	Wet cotton

	Maximum temperature
	42.8°C
	42.3°C
	42.7°C
	42.8°C

	Minimum temperature
	36.6°C
	38.2°C
	37.8°C
	32.0°C

	Temperature change
	6.2°C
	4.1°C
	4.9°C
	10.8°C


ANSWERS TO QUESTIONS

1.
See the Sample Results.
2.
Wool insulates better than cotton.  

3.
Wool contains many air spaces. Neither wool nor air conducts heat well. The air spaces are too small for heat to be transferred through the air by convection.  

4.
The temperature of the water in the bottle covered by the wet sock drops dramatically. The evaporation of water from the sock is an endothermic process. Much of the energy absorbed by the evaporation comes from the warm water in the bottle, causing its temperature to drop.

5.
Because the evaporation of water from wet clothing removes heat and lowers temperature, wet clothing can dangerously cool a person during cold weather.

6.
In this experiment, the unwrapped bottle serves as a control. 
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