Name __________________________ Date _______________ Core ______ TK _____ Page ______
Relative Humidity Lab
Question:  Where on campus is there high relative humidity and low relative humidity compared to the classroom?
Background: Humidity is the presence of water vapor in air.  The more humid air is, the more uncomfortable we tend to get because it makes it difficult for moisture from our skin to evaporate into the air.  If moisture cannot evaporate from our skin, it is difficult for us to be able to keep a steady temperature and we tend to overheat.  Air with warmer temperature is able to hold more moisture which makes it more difficult for us to sweat so that is why the summer months are more uncomfortable because the humidity level is higher.

Hypothesis: If ________________________________________________________________________ 
then ________________________________________________________________________________.
Materials:


Sling psychrometer (a wet bulb and a dry bulb thermometer)


Timer


Relative humidity chart


Heat index chart 
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Procedure:
1. Using WRAL.com, collect current weather data from the airport weather station to use for comparison with your data you collect at school.  The airport is about 9.5 miles away.  Fill in the following chart for your airport data.

Raleigh Durham International Airport Weather Station

	Date:
	
	Time:
	

	Air Temperature (F):
	
	Wind Speed (mph):
	

	Relative Humidity (%):
	
	Heat Index (F):
	


2. Using your sling psychrometer, collect the following information inside and outside the building.  
	Date:
	Time:
	Inside Classroom
	Outside 

	Air Temperature (F):
	
	
	

	Dry Bulb (C):
	
	
	

	Wet Bulb (C):
	
	
	


3. Calculate the relative humidity location using the Relative Humidity Chart.

A. Find the dry bulb temperature.  If you have an odd number for dry bulb temperature, round up.

B. Subtract the two bulb temperatures and find the difference along the top row of numbers.

	Location
	Relative Humidity

	Inside Classroom
	

	Outside
	


C. Find where the column from step B and the row from step A intersect; this is the relative humidity of the air you tested. 
D. Record your results the table:
4. High temperatures combined with high relative humidity levels make it difficult for certain species of animals to release heat through sweating because the air is already full of moisture.  Humid air makes the air feel warmer than it is.  The heat index is an estimation of how warm the air feels based the percent relative humidity.  This index is used to warn people about the dangers of exercising or working in warm temperatures because it is easy to overheat.

Calculate the heat index of the locations using the Heat Index Chart.

A. Find the relative humidity that you calculated in step 3. 
B. Find the air temperature along the top row of numbers.

	Location
	Heat Index

	Inside Classroom
	

	Outside
	


C. Find where the column from step B and the row from step A intersect; this is the heat index of the air you tested.

D. Record your results:

Analysis and Conclusion:
1. How did the relative humidity that you calculated outside compare to the humidity that we looked up at the airport?  Be specific, how different was it?

2. If the reading was different, give an explanation for why our measurement was different.

3. Where on campus did we measure the highest relative humidity?  Why was this location the highest?

4. Why does high relative humidity make it difficult to cool off on warm days?
5. How would you expect the relative humidity to change as you move from a location with high temperature to a location with a lower temperature?  Both rooms have the same amount of water vapor.  Draw a picture to help support your answer.

6.  At the bottom of the heat index chart, it reads Note: Exposure to full sunshine can increase HI values by up to 15° F.  What do you think this means?
7. Why does the heat index increase with more humidity?
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Relative Humidity Lab Quiz
____  1. Define humidity.

a. Water that has evaporated from the air

b. Water vapor in the air

c. Water that you sweat in warm air

____  2. The _____ the air, the _____ water vapor it can hold.

a. Warmer, less

b. Colder, more

c. Warmer, more

____  3. Find the relative humidity for the following bulb readings:  wet bulb is 30 Celcius and dry bulb is 36 Celcius.

a. 2%
b. 6%

c. 64%

____  4. Which bulb should have a lower reading in the sling psychrometer due to evaporation?

a. Dry bulb

b. Wet bulb

c. Both bulbs

____  5. The _____ humid the air is, the _____ the difference will be in the two bulbs.

a. More, larger

b. Less, smaller

c. More, smaller

____  6. What does the Heat Index tell us?
a. How hot it is outside
b. How much humidity is in the air

c. How hot the air will feel

____  7. What is the heat index when the relative humidity (RH) is 80% and the temperature is 92 degrees?
a. 127

b. 119

c. 130

____  8. Why does high humidity make it harder to cool off on hot days?
a. Sweat does not evaporate from our skin

b. Your clothes are dry

c. The wind doesn’t blow

____  9. Which is NOT a possible side effect of work/playing outside on a day when the heat index is high?
a. Heat cramps

b. Sprained ankle

c. Heat stroke

____  10. To find the heat index we must first know the _______ and ________.

a. Temperature, wet blub reading

b. Wet bulb and dry bulb readings

c. Temperature and relative humidity
Data Tables
	 
	Relative Humidity Chart (%)

	  Temp Dry Bulb (°C) 
	Difference Between Dry Bulb and Wet Bulb Temperatures (°C) 

	
	1 
	2 
	3 
	4 
	5 
	6 
	7 
	8 
	9 
	10 
	12 
	14 
	16 
	18 
	20 

	2 
	84 
	68 
	52 
	37 
	22 
	8 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	4 
	85 
	70 
	56 
	42 
	29 
	26 
	3 
	 
	 
	 
	 
	 
	 
	 
	 

	6 
	86 
	73 
	60 
	47 
	34 
	22 
	11 
	 
	 
	 
	 
	 
	 
	 
	 

	8 
	87 
	75 
	63 
	51 
	39 
	28 
	18 
	7 
	 
	 
	 
	 
	 
	 
	 

	10 
	88 
	76 
	65 
	54 
	44 
	33 
	23 
	14 
	4 
	 
	 
	 
	 
	 
	 

	12 
	89 
	78 
	67 
	57 
	47 
	38 
	29 
	20 
	11 
	3 
	 
	 
	 
	 
	 

	14 
	89 
	79 
	69 
	60 
	51 
	42 
	33 
	25 
	17 
	9 
	 
	 
	 
	 
	 

	15 
	90 
	80 
	71 
	62 
	54 
	45 
	37 
	29 
	22 
	14 
	 
	 
	 
	 
	 

	18 
	91 
	81 
	73 
	64 
	56 
	48 
	41 
	33 
	26 
	19 
	6 
	 
	 
	 
	 

	20 
	91 
	82 
	74 
	66 
	58 
	51 
	44 
	37 
	30 
	24 
	11 
	 
	 
	 
	 

	22 
	91 
	83 
	75 
	68 
	60 
	53 
	46 
	40 
	34 
	27 
	16 
	5 
	 
	 
	 

	24 
	92 
	84 
	76 
	69 
	62 
	55 
	49 
	43 
	37 
	31 
	20 
	9 
	 
	 
	 

	26 
	92 
	85 
	77 
	70 
	64 
	57 
	51 
	45 
	39 
	34 
	23 
	14 
	4 
	 
	 

	28 
	92 
	85 
	78 
	72 
	65 
	59 
	53 
	47 
	42 
	37 
	26 
	17 
	8 
	 
	 

	30 
	93 
	86 
	79 
	73 
	67 
	61 
	55 
	49 
	44 
	39 
	29 
	20 
	12 
	4 
	 

	32 
	93 
	86 
	80 
	74 
	68 
	62 
	56 
	51 
	46 
	41 
	32 
	23 
	15 
	8 
	1 

	34 
	93 
	87 
	81 
	75 
	69 
	63 
	58 
	53 
	48 
	43 
	34 
	26 
	18 
	11 
	5 

	36 
	93 
	87 
	81 
	75 
	70 
	64 
	59 
	54 
	50 
	45 
	36 
	28 
	21 
	14 
	8 

	38 
	94 
	88 
	82 
	76 
	71 
	65 
	60 
	56 
	51 
	47 
	38 
	31 
	23 
	17 
	11 

	40 
	94 
	88 
	82 
	77 
	72 
	66 
	62 
	57 
	52 
	48 
	40 
	33 
	26 
	19 
	13 

	42 
	94 
	88 
	83 
	77 
	72 
	67 
	63 
	58 
	54 
	50 
	42 
	34 
	28 
	21 
	16 

	44 
	94 
	89 
	82 
	78 
	73 
	68 
	64 
	59 
	55 
	51 
	43 
	36 
	29 
	23 
	18 


	Heat Index Chart (Temperature & Relative Humidity)
	 

	RH
(%)
	Temperature (° F)
	 

	
	90
	91
	92
	93
	94
	95
	96
	97
	98
	99
	100
	101
	102
	103
	104
	105
	 

	90
	119
	123
	128
	132
	137
	141
	146
	152
	157
	163
	168
	174
	180
	186
	193
	199
	 

	85
	115
	119
	123
	127
	132
	136
	141
	145
	150
	155
	161
	166
	172
	178
	184
	190
	 

	80
	112
	115
	119
	123
	127
	131
	135
	140
	144
	149
	154
	159
	164
	169
	175
	180
	 

	75
	109
	112
	115
	119
	122
	126
	130
	134
	138
	143
	147
	152
	156
	161
	166
	171
	 

	70
	106
	109
	112
	115
	118
	122
	125
	129
	133
	137
	141
	145
	149
	154
	158
	163
	 

	65
	103
	106
	108
	111
	114
	117
	121
	124
	127
	131
	135
	139
	143
	147
	151
	155
	 

	60
	100
	103
	105
	108
	111
	114
	116
	120
	123
	126
	129
	133
	136
	140
	144
	148
	 

	55
	98
	100
	103
	105
	107
	110
	113
	115
	118
	121
	124
	127
	131
	134
	137
	141
	 

	50
	96
	98
	100
	102
	104
	107
	109
	112
	114
	117
	119
	122
	125
	128
	131
	135
	 

	45
	94
	96
	98
	100
	102
	104
	106
	108
	110
	113
	115
	118
	120
	123
	126
	129
	 

	40
	92
	94
	96
	97
	99
	101
	103
	105
	107
	109
	111
	113
	116
	118
	121
	123
	 

	35
	91
	92
	94
	95
	97
	98
	100
	102
	104
	106
	107
	109
	112
	114
	116
	118
	 

	30
	89
	90
	92
	93
	95
	96
	98
	99
	101
	102
	104
	106
	108
	110
	112
	114
	 

	Note: Exposure to full sunshine can increase HI values by up to 15° F
	 

	 80-90° F
	 Fatigue possible with prolong exposure and physical activity.
	 

	 91-104° F
	 Sunstroke, heat cramps, and heat exhaustion possible.
	 

	 105-129° F
	 Sunstroke, heat cramps, heat exhaustion possible likely, and heat stroke possible.
	

	 130° F or Greater
	 Heat stroke highly likely with continued exposure.
	


