Course:
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Physical Science Applications in Agriculture

Unit 4:
Agricultural Structure Systems and Environmental Control
Lesson 9:
Moisture Control in Agricultural Structures

QCC:
175, 180, 188
Objectives: 

1. 
Describe moisture in controlled environments.

2. 
Describe moisture sensing devices changes.

3. 
Demonstrate how moisture changes as these influence plant and animal production.
Teaching Time:


3 hours
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Materials and Equipment:

hygrometer

psychrometer


Teaching Procedure
Introduction and Mental Set

Ask if anyone in the class has problems with very curly, unruly hair on some days but not others (called bad hair days)?   

Most of the curly headed students will say yes.
Ask those who say yes, AUnder what conditions have you noticed this most? They should answer under damp conditions.
Why does this happen?
All hair absorbs moisture during humid weather.  Curly hair has misshapen places in the strand.  When the strand absorbs moisture, the hair lengthens in all places except in the mis-shapened areas, causing the hair to bend around them creating a curl.  Straight hair simple gets longer all over.
Discussion

1.
What is humidity?

 The moisture in the air.
2.
What is relative humidity?

The amount of moisture in the air compared to the amount of moisture that the air could hold at that temperature.
3.
How does humidity effect your comfort level in summer and winter?  
In the summer, low humidity (dry) is more comfortable.  In winter, dry air makes you feel colder.
4.
Activity 

Have the students wet one hand and place their wet hand and dry hand in front of a fan.  Ask them how it feels on each hand.  The wet hand should feel cooler.
5.
What does this mean?  
Evaporation from the wet hand cools the body.  In summer, on dry days, your perspiration acts the same way to cool your body.
6.
Why can a person be more comfortable in Arizona at 105 degrees than a person in Georgia at 85 degrees?  
Arizona has a lower humidity, allowing evaporation from the skin to take place (and cooling).
7.
Why do people put pots of water on the heater/stove in the winter?  
To add moisture to the dry air.
8.
What effect does air conditioning have on relative humidity in a room?  

It takes away the moisture from the air.
9.
Which can hold the most moisture, warm or cool air?  
Warm air. Show diagram of water holding capacity of air.
10.
What time of day or night do we have highest humidity? 

In the early morning. 
11.
What happens if the temperature in the early morning falls to a point that the air is more than saturated?  

Fog and dew form.
12.
Through the process of evaporation, we have seen that cooling takes place.  
How can this process be used to cool the air?

Evaporative coolers work on this principle.  Air is pulled through or pushed through a wet material similar to wet cardboard or a sponge with tiny holes.
Demonstration:  Wet the tip of a thermometer with alcohol and swing in the air to demonstrate rapid evaporation and cooling.
13.
Under what conditions would evaporative cooling work best?

Dry air conditions
14.
Why would it not be advisable to turn on your attic fan in the morning hours, then close up the house and turn on the air conditioning?  
Moist air would fill the house, then the air conditioning would have to work harder to pull out the moisture.
15. 
In the western U.S. they can use evaporative coolers to cool their homes, why not in Georgia?   
Too humid for evaporative coolers to work well; house would not cool plus stay sticky moist.
16.
Where in agriculture do we use evaporative cooling?  

Examples: greenhouses, chicken houses, hog misters.

17.
Name some agricultural products and tell whether they need high or low relative humidity.

Products for Low Humidity

below 40%
Products for Medium Humidity 

60-75%
Products for High Humidity

75 - 100%



Seed storage
greenhouse crops
produce in the grocery

grains in storage
eggs
cut flowers

















18.
A high humidity is essential for most house plants during winter months.  How can the humidity level be increased?

1. Place plants in typically humid rooms such as the bathroom, kitchen, or laundry rooms.

2. Group plants together.  As water transpires through the 

leaves, a miniature humidity chamber is temporarily created.

3. Use a cool water vaporizer.

4. Use a humidifier.  Turn the thermostat down to 65 F.

5. Set plants on a tray filled with pea gravel.  Fill the tray with water, just below the bottom of the pot.  As the water evaporates, the plants will be surrounded by a temporary humidity change.

6. A high relative humidity prevents the plant cutting from losing too much moisture through transpiration.
19.
What is the instrument used to measure relative humidity?

A hygrometer or psychrometer

A.
Hygrometers - the first hygrometers worked using human hair (some still do).  Blonde hairs with the oil removed worked best.

B.
Psychrometer - are basically two thermometers together, one with a piece of cloth to keep the bulb wet.  Comparison of the wet bulb and dry bulb on a psychometric chart gives the relative humidity.

20.
Have the students complete Exercise 3.4 in the Science of Animal Agriculture lab manual.
21.
Demonstrate the use of the sling psychrometer.  
Have each student practice.

Summary
The ability to create and manage micro environments is based on the understanding of the relationships between air, water vapor, and temperature. Agriculture requires the ability to create different micro environments by heating, cooling, and ventilating.
Evaluation

Observe and record participation

Quiz on lesson

Use a check sheet to evaluate measurement of relative humidity in the labs.  Have each group measure relative humidity in the room and outside and turn in for evaluation against the teacher=s measurements.
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