Sweat is Cool
The human body needs to maintain an internal body temperature of about 37°C to survive. When the body becomes too hot it begins to perspire, or sweat. Tiny sweat glands in the dermis layer of your skin secrete a fluid that contains water, salt, and wastes. This fluid absorbs heat from the body as it evaporates, cooling the body. In this lab you will observe how evaporation of a liquid is a cooling process.

	What You’ll Investigate
	Goals
	Materials

	
	
	

	•
Is heat removed from the environment during the evaporation of a liquid such as during perspiration?

•
How can this loss of heat be observed?


	Observe the temperature change as a liquid evaporates.

Interpret the data that is collected during the evaporation of a liquid.


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

EasyData application
Temperature Probe
1/2 coffee filter

*filter paper

*cotton ball

*cotton gauze

small rubber bands

250-mL beaker

electric fan

isopropyl alcohol 

*Alternate materials


Safety Precautions

•
Always wear safety goggles and a lab apron during a laboratory activity.

•
Possible danger from electrical shock. Clean up spills immediately.

•
Extinguish all flames during this activity. Isopropyl alcohol is flammable.

Pre-Lab

1.
Where does the heat energy needed for a liquid to evaporate come from?

2.
What measurement can be observed that shows this heat transfer? 

3.
Explain how perspiring cools your body.

4.
What are some situations that can cause your rate of perspiration to change?
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. 

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.
c. Select [image: image2.png]


 from the Main screen, then select Time Graph…
d. Enter 15 as the time between samples in seconds.

e. Select [image: image3.png][ Next



.

f. Enter 40 as the number of samples and select [image: image4.png][ Next



. Data collection will last 10 minutes.

g. Select [image: image5.png]


 to return to the Main screen.

Part B: Collecting Data

1.
Using the room-temperature water that your teacher provides, put 50 mL of water into the 250-mL beaker. 

2.
Fold the coffee filter into a strip approximately 2 cm wide. Wrap it around the Temperature Probe and secure it with a small rubber band.

3.
Wet the coffee filter by dipping it into your cup of water. Use care when wetting the filter and do not get water on your lab table. Wipe up spills immediately.

4.
Place the probe across the top of an empty beaker, as shown in Figure 1, to support it during the experiment.

5.
Place an electric fan 40 cm from your probe. Turn the fan on low and position the airflow so that it flows across the wetted filter.

6.
Select [image: image6.png](Start |



 to begin the 10 minute measurement.

Part C: Examining the Data

1.
After data collection is complete, sketch and label the graph shown on the calculator screen in your Science Journal.

2.
Select [image: image7.png]


 and choose Statistics….
3.
Select [image: image8.png]


 to set the left statistics boundary at the beginning of the temperature graph. Select [image: image9.png]


 to set the right statistics boundary at the end of the temperature graph.
4.
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 temperature after the liquid has evaporated. Round these values to the tenths place and record them in the Data Table. Select [image: image10.png]


 to return to the Graph screen.
5.
When you are finished with the graph, select [image: image11.png][ Main |



 to return to the Main screen. 
6.
Repeat Part B and Steps 1–5 of Part C using isopropyl alcohol in place of water.
7.
Select [image: image12.png][ Quit )



 and then select [image: image13.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.
Put the solid waste into the container designated by your teacher. 

3.
Return all equipment to the proper location as directed by your teacher. 

Data Table: Temperature Changes Due to Evaporation



Initial
Final
Temperature

Temperature
Temperature
Change


Water


Alcohol
Conclude and Apply

1.
Find the temperature change for each substance by subtracting the initial temperature from the final temperature. Record your results in the Data Table.
2.
What energy exchanges occurred during the evaporation process? 

The liquids absorbed thermal energy from the surrounding air, paper filter, and Temperature Probe during the evaporation process. The temperature of the surroundings decreased.
3.
How is the evaporation process in this lab similar to perspiration in the human body? How is it different? 

Water and perspiration absorb heat from their surroundings as they evaporate resulting in a cooling effect. In this lab, we used water and isopropyl alcohol to simulate sweat but neither contain the salts and wastes that our perspiration contains..
4.
Perspiration occurs under heavy clothing in cold temperatures. Why is it beneficial to wear undergarments that wick the moisture away from the surface of the skin? 

Removing the liquid from the surface of your skin reduces the amount of heat that is removed from your body as the liquid evaporates. This will help keep you warmer and more comfortable.
5.
What differences do you observe in the time-temperature graphs for alcohol and water? 

The graph for water showed that the surrounding temperature decreased quickly and then more slowly. The graph for alcohol showed that the surrounding temperature decreased quickly and then began to increase (after the majority of the alcohol had evaporated).
