NATS 101, Sections 31 and 32

Homework #4

In quiz 3 you will have to do perform some simple mathematical calculations.  This homework assignment will provide examples of calculations similar to what you will see on the quiz (problems 1 and 4) as well as some short answer questions to help your understanding of the material.  All mathematical formulas used will be provided for you on the quiz.  Although you do not have to memorize the formulas, you will need to understand what they mean and how to use them.  Your homework must be typed.  For calculations, you must show your work, i.e., the steps you used to calculate your final answers.
1. Temperature conversions.

a. Conversions from Fahrenheit to Celsius.  Convert 100° F, 50° F, and 0° F to °C.

     Example:  Convert 25° F to °C.  °C = (5/9) x (°F – 32) = (5/9) x (25° - 32°) = -3.89° C

b. Conversions from Celsius to Fahrenheit.  Convert 20° C, 10° C, and -10° C to °F.

     Example: Convert 30° C to °F.  °F = (9/5 x °C) + 32° = (9/5 x 30°) + 32° = 86.0° F
2. There are three chairs in a room.  Using a thermometer, you find that the temperature of each chair and the air in the room is 65° F.  There is a bare metal chair, a bare wooden chair, and a chair covered with a heavy woolen fabric.  Explain the following:  when you sit on the metal chair you feel cold, when you sit on the wooden chair you feel comfortable, and when you sit on the woolen chair at first you feel comfortable, but then you start to feel hot.  (To avoid confusion, assume that you are not wearing any clothing.)

3. What is meant by the term “latent heat”?  In your own words, explain how energy is transferred from the Earth’s surface (where water evaporates) to the middle and upper troposphere (where water condenses in cloud formation) by the process of moist convection.
	Temperature 

(ºF)
	Saturation Mixing Ratio (g/kg)
	Temperature 

(ºF)
	Saturation Mixing Ratio (g/kg)

	5
	1.21
	55
	9.32

	10
	1.52
	60
	11.19

	15
	1.89
	65
	13.38

	20
	2.34
	70
	15.95

	25
	2.88
	75
	18.94

	30
	3.54
	80
	22.43

	35
	4.33
	85
	26.48

	40
	5.28
	90
	31.16

	45
	6.40
	95
	36.56

	50
	7.74
	100
	42.78


Saturation Mixing Ratio Table needed to answer question 4

4. Use the saturation mixing ratio table to compute relative humidity and dew point.  You must use the table provided above, referenced by Fahrenheit temperature, rather than the one provided in an in class handout, which is referenced by Celsius temperature.
a. Given the air temperature and the dew point temperature, calculate relative humidity.

i. If T = 90° F and Td = 60° F, what is the RH?

ii. If T = 50° F and Td = 45° F, what is the RH?

iii. Under which condition (i) or (ii), is there more water vapor in the air?  How did you determine your answer.

Example: If T = 70° F and Td = 35° F, what is the RH?  

Step 1.  Use the table to find the saturation mixing ratio (US).  
For an air temperature of 70° F, US = 15.95 g/kg.
Step 2. Use the table to find the mixing ratio (U).  
For a dew point temperature of 35° F, U = 4.33 g/kg.

Step 3.  Plug these values into the relative humidity equation.  

RH = U/US = 4.33/15.95 = 0.27 or 27%
b. Given the air temperature and the relative humidity, calculate the dew point.
i. If T = 80° F and RH = 60%, what is Td?

ii. If T = 60° F and RH = 83%, what is Td?

iii. Under which condition (i) or (ii), is there more water vapor in the air.  How did you determine your answer?

Example: If T = 40° F and RH = 67%, what is Td?

Step 1.  Use the table to find the saturation mixing ratio (US).  


For an air temperature of 40° F, US = 5.28 g/kg.

Step 2.  Find the mixing ratio (U) using the relative humidity equation.

U = (RH) x US = 0.67 x 5.28 g/kg = 3.54 g/kg

Step 3. Use the table to find the dew point temperature.  Find U in right column, and the corresponding temperature is the dew point temperature.


For U = 3.54 g/kg, the table gives Td = 30° F.
5. Here in Tucson, when it is hot outside, restaurants with outdoor seating often use misters to make conditions more comfortable for their customers.  Misters work by spraying a fine mist of tiny water droplets into the air.  When working properly, people sitting near the misters do not get wet because the droplets evaporate into the hot dry air.  Explain how misters cool the air.  What happens to the relative humidity of the air that is being cooled.  Give two reasons why the relative humidity changes the way that it does.
6. Explain why hot and humid conditions (high relative humidity) are more stressful to the human body than hot and dry conditions (low relative humidity).

