Title:

Relative Humidity

Purpose:
Students will use a sling psychrometer to measure both the dew point and relative humidity in various locations inside and outside of the school building.  

Materials:
sling psychrometer and distilled water

Background Information:

Humidity, when simply expressed as a measure of how much water vapor is present at a given temperature is called absolute humidity.  On warm, humid days, we sense this by observing how muggy or sticky the air feels.  Water or sweat from your skin cannot evaporate easily because the air already carries so much water vapor.  More commonly, though, humidity is reported as relative humidity.  For a given temperature, relative humidity is expressed as a percentage of how much moisture the air actually contains relative to how much moisture the air could contain.  In other words, air like a sponge, could “absorb” that much volume of water.  Similarly, your grades for a particular assignment are typically reported as a percentage.  It is expressed as the amount of points you actually earned relative to the amount of points the assignment is worth. 

For example, at 30º C (86º F), warm air can hold a maximum of 26 g/cm3 (grams per cubic centimeter, the standard unit for density) of air.  If, in our example, that much water was indeed present, the air would be “filled” with water vapor and no more evaporation could take place.  At this point, the air becomes saturated, condensation begins to take place, and water droplets form on tiny particles in the air or on cool surfaces along the ground.  The temperature at which the air becomes saturated with water vapor is called the dew point.  In our example 30º C is the dew point and the relative humidity is 100% because the air is holding all the moisture it can.  If the same air only contains 13 g/cm3, the relative humidity would be 50%.  

Problem:
How would one determine which area of the building has the higher relative humidity?

Hypothesis:
Where would there be higher relative humidity, inside or outside of the building?

Procedure:

1. Copy the Title and Purpose on your own sheet of paper with a correct heading in the upper right hand corner.

2. Copy the Problem and answer the Hypothesis on your own sheet of paper.

3. Create a date table on your lab sheet similar to the one below.

4. Choose four locations in addition to the classroom that you will measure the relative humidity. Be sure that two locations are indoors and two locations are outdoors.

5. CAREFULLY whirl the sling psychrometer in the air for 30 seconds (or until the wet-bulb temperature stops falling and remains constant.)

6. Immediately after whirling the “sling” psychrometer read and record the temperatures indicated on both thermometers.  The difference in the readings between the wet-bulb and dry-bulb is a measure of the amount of energy that is needed at the wet-bulb temperature to produce air saturated with water vapor.  This measure is termed wet-bulb depression.

7. To determine the dew point temperature, find the dry bulb or air temperature along the left column of the Dew Point Chart.  Next, find the vertical column that corresponds to the wet-bulb depression.  Follow the row containing the dry-bulb temperature until you reach the intersection of the column containing the wet-bulb depression.  This value is the dew point.

8. To determine the relative humidity, follow the row containing the dry-bulb temperature until you reach the intersection of the column containing the wet-bulb depression. This value is the relative humidity. 

	Location number
	Description of location
	Dry bulb temp. (oC)
	Wet bulb temp. (oC)
	Dew Point

(oC)
	Relative Humidity (%)

	1.
	Classroom
	
	
	
	

	2.
	Gym
	
	
	
	

	3.
	Courtyard (sun)
	
	
	
	

	4.
	Cafeteria
	
	
	
	

	5.
	Theater
	
	
	
	


Conclusion Questions:

Answer the following questions using complete thoughts on your own sheet of paper.

1. Why is relative humidity reported as a percentage and not as a temperature?  Calculate the relative humidity of a cubic meter of air that contains 9 g of water vapor but could hold 12 g.  

2. Suppose a mass of air at 30º C can hold a maximum of 26 g/cm3 (grams per cubic centimeter, the standard unit for density) of air.  The same air described before now contains 6.5 g/cm3.  What is the relative humidity now?  How would this air feel on your skin?  How would your skin feel if the same air cooled to the dew point?
3. List the locations you chose from lowest to highest relative humidity.

4. Which location has the highest humidity? Was your hypothesis correct or incorrect?

5. What is the reason the wet bulb and the dry bulb temperatures are different on the psychrometer?  What would it mean if the temperatures were the same?

6. Were there any differences in the relative humidities of the different locations tested? If so, give three good reasons that could explain this.

7. In central Texas we have air conditioning units that remove humidity from the air at the same time as putting out cool air.  Why do we feel comfortable when humidity is low?

8. Investigate dew point and relative humidity for our zip code 78702.  Use a weather service online to obtain current weather conditions.  Do the dew point and relative humidity readings you obtained from your psychrometer match those reported by local weather reports? How different are the values?  What factors might have caused the difference in values?

9. Recall when you made evaporated water appear on a cooled beaker full of ice.  How could you psychrometer predict the temperature at which these water droplets would form?  Explain why a bathroom mirror “fogs” up when you take a hot shower or bath.

10. Explain why in very cold climates, indoor relative humidity can be extremely low (5%) while the outside relative humidity can be nearly 100%.  

