Name ______________________
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Determining the Relative Humidity of your Classroom
Humidity is something we hear about daily in weather reports. Humidity is to blame for that muggy feeling you experience on certain summer days.  
Humidity can be measured in several ways, but relative humidity is the most common.  Relative humidity is a measure of the amount of water in the air compared with the amount of water the air can hold at the temperature it happens to be when you measure it.  A reading of 100 percent relative humidity means that the air is totally saturated with water vapor.  Saturation means the air is filled to capacity with moisture.  
Relative humidity is an important factor in determining the rate at which evaporation will occur.  Water evaporates quickly when the relative humidity is low.  When water evaporates, water molecules take their energy with them – 2,260 joules per gram of water that evaporates.  That is a lot of energy.  Evaporation lowers the overall energy of the remaining water – it becomes cooler.  EVAPORATION IS A COOLING EFFECT.
Humans are very sensitive to humidity, as the skin relies on the air to get rid of moisture. The process of sweating is your body's attempt to keep cool and maintain its current temperature. If the air is at 100-percent relative humidity, sweat will not evaporate into the air. As a result, we feel much hotter than the actual temperature when the relative humidity is high. If the relative humidity is low, we can feel much cooler than the actual temperature because our sweat evaporates easily, cooling us off.

Relative humidity can be measured by an instrument called a hygrometer. The simplest hygrometer - a sling psychrometer - consists of two thermometers mounted together with a handle attached on a chain. One thermometer just measures the air temperature and it is called a dry-bulb thermometer. The other has a cloth wick over its bulb and is called a wet-bulb thermometer. 

When a reading is to be taken, the wick is first dipped in water and then the instrument is whirled around. During the whirling, the water evaporates from the wick, cooling the wet-bulb thermometer. Then the temperatures of both thermometers are read. Evaporation from the wick of the wet-bulb thermometer decreases the wet-bulb temperature cooler than the dry-bulb (air) temperature.
If the air is dry, more moisture evaporates from the wick- cooling the wet-bulb thermometer more - there will be a greater difference between the temperatures of the two thermometers. If the air is saturated - relative humidity is 100% - no water can evaporate so there will be no difference between the two temperatures.  Meteorologists have worked out charts of these differences for each degree of temperature so relative humidity can be determined easily - Page 12 ESRT.
To use this table, follow the vertical column down from the temperature difference until it meets the horizontal row of the air (dry-bulb) temperature.  Where the column and row intersect, read the relative humidity in percent.  (The most common mistake students make is to forget to calculate the difference between the dry bulb and wet bulb)

Procedure:

1.  Wet the sock on the wet-bulb thermometer.
2.  Swing the instrument around for a few minutes.

3.  Record the dry-bulb (air) and wet-bulb temperatures.

4.  Determine Relative Humidity from chart on page 12 of ESRT.
	Dry–Bulb (air) T in °C
	Wet-Bulb T in °C
	Difference between Dry Bulb and Wet bulb
	Relative Humidity

	Classroom measurements
	
	
	
	

	Outside measurements
	
	
	
	


	Class:
	Out:


1.  Teacher’s calculated relative humidity 

2.  Calculate the percent deviation using teacher’s calculation as the accepted value. SHOW ALL WORK 
	Write percent deviation equation
	Difference between accepted value and your calculation                                                                                                                 ’                                            accepted value                                         X 100%

	Plug in data
	

	Solve equation
	


Determine the relative humidity under the conditions listed below:

	Dry Bulb (air ) T in °C
	Wet Bulb (air ) T in °C
	Difference between dry and wet bulb
	Relative Humidity

	20
	15
	
	

	24
	9
	
	

	-4
	-6
	
	

	25
	15
	
	


3.  Why does swinging the wet-bulb thermometer make it cooler? ____________________________________________________________________________________________________________________________________________________________________________________

4.  How much energy is needed to evaporate 1 gram of water? (pg 1 ESRT) ________________________________________________________________________________________

5.  What happens to the relative humidity as the difference between the dry-bulb and wet-bulb decreases? ________________________________________________________________________
6.  If there is no difference between the wet-bulb and dry bulb, the air is saturated.  What is the relative humidity? ___________________________________________________________________ 
Determining Dew point Temperature
The dew point is the temperature at which air must be cooled for condensation to occur.  Dew point is associated with relative humidity.  A high relative humidity indicates that the dew point is closer to the current air temperature. Relative humidity of 100% indicates that the dew point is equal to the current temperature and the air is saturated with water.          Dew point is a measure of the moisture content of the air.
The Dew Point Table uses the same procedure as the relative humidity table, except that instead of reading the relative humidity, you will read the dew point.
	Dry Bulb (air ) T in °C
	Wet Bulb (air ) T in °C
	Difference between dry and wet bulb
	Dew Point Temperature in °C

	20
	17
	
	

	10
	1
	
	

	5
	3
	
	

	8
	8
	
	


7.  State the change in relative humidity as the air temperature and the dew point temperature get closer to the same value. ____________________________________________________________________________________________________________________________________________________________________________________
The statements are either true or false.  If a statement is true, write in OK in the blank to the right. If it is false, underline the word(s) that makes the statement false, and write in the correct word(s) in the blank to the right.
The dew point depends on the temperature of the air ______________________________________
The dew point is reached when the air is cooled until it is saturated ________________________
The dew point is reached when the relative humidity gets to 0% ____________________________
The dew point is usually higher when the air is dry. ________________________________________
The dew point changes only if the water vapor content of the atmosphere changes _________________________________________________________________________________________
If the dew point temperature and the air temperature are the same, the possibility of precipitation increases __________________________________________________________________
