Sweat is Cool

Purpose

Students will observe the cooling process that occurs during the evaporation of two different liquids. Students will collect temperature data as the evaporation proceeds using a data-collection interface and Temperature Probe. Data will be viewed and analyzed using a graphing calculator.

Time Requirements

one 45-minute class period

Advance Preparation

•
Prepare student lab stations with the required materials at each location. This will enable students to begin working immediately. 

•
Allow at least 12 hours for the alcohol and tap water to reach room temperature before starting the lab. Fill large beakers with tap water the day before class. The students can use the water from this container for their lab. Make sure you have enough water for each class that day.

Safety Information

•
Students should observe safe laboratory procedures and wear lab aprons and goggles during the entire lab. 

•
CAUTION: Extinguish all flames in the lab while students perform this activity. Isopropyl alcohol is flammable. 

•
Provide adequate ventilation during the activity.

Teaching Tips

•
Prepare the CBL 2 system for the students by linking the graphing calculator and the CBL 2 unit. Make sure the EasyData application is loaded. the temperature probe is attached, and the system is ready to use.
•
Students might not know how a liquid is cooled during evaporation. A liquid is made up of moving particles. Some particles are moving faster and, thus, have more kinetic energy than others. The temperature of a substance is the average kinetic energy of all the particles of a substance. The particles on a liquid exert attractive forces on each other. Near the surface of a liquid, some particles moving toward the surface are moving fast enough to break free of these attractive forces. These fast-moving particles will leave the liquid. The slower-moving particles will remain. The remaining particles have a lower average kinetic energy and, thus, a lower temperature. 

•
Review with students the role that skin plays in regulating body temperature. When blood vessels in the skin dilate, like during exercise, pores open in the skin and sweat moves out of them and onto the surface of the skin. As sweat evaporates, the remaining sweat on the skin becomes cooler. Since heat flows from a warmer object to a cooler one, heat from your warm skin moves to the cooler sweat on your skin. Your skin is cooled.

Extensions

•
Have students research how heat is transferred by conduction.

•
Have students research how emotion and puberty can affect perspiration.

•
Have students research how fever is both harmful and beneficial during an illness and what procedures can be used to reduce or increase body temperature.

•
Have students research the causes of hyperhidrosis, or excessive perspiration.

•
Have students research how cold-blooded mammals regulate body temperature.

•
Assign the above topics to different students. Students can give an oral report to the class about their topic and share their information.

Pre-Lab Answers

1.
During the evaporation of a liquid, heat is absorbed from the surroundings.

2.
You could observe the change in temperature of the surroundings during evaporation.
3.
Liquid on the surface of the skin absorbs heat from your body as it evaporates. The removal of heat from the body helps the body maintain a constant temperature.

4.
Situations such as exercise, weather, puberty, illness, or stress can cause the rate of perspiration to change.

Sample evaporation graphs are shown below.

Graph of Water Sample Data

Graph of Alcohol Sample Data

