Course:
02.461
Physical Science Applications in Agriculture

Unit 4:
Agricultural Structure Systems and Environmental Control
Lesson 3:
Psychrometrics:  Air, Water Vapor, Light  and Temperature Relationships

QCC:
 175, 180, 188
Objectives: 

1. 
Describe the influences of the air on  physical characteristics of wood building materials.

2. 
Describe water vapor influences on  the physical characteristics of wood building materials.

3. 
Describe atmospheric temperature influences on  the physical characteristics of wood building materials.

4. 
Compare moisture influences on various building materials.

5. 
Calculate the temperature effects of expansion on steel, aluminum, and concrete.

6.
Describe the different types of light.

7.
Measure light intensity.

8.
Demonstrate light influences on plants and animals.

Teaching Time:


6-7 hours

References:
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Materials and Equipment:

Greenhouse, photometer, two plants, Incandescent lamps, Flourescent lamps, high density discharge lamps, chalkboard
Teaching Procedure
Introduction and Mental Set

Describe the influences of the air, water vapor, and temperature on the physical characteristics of wood building materials.

Light is the energy that starts the food chain.  We all know that plants derive their food from the light=s energy, however, there are other utilizations for light in agriculture.  The understanding of how light and how to control it is the first step in becoming more productive in agriculture.

Show the results of a plant that has been in a room lighted only by a standard light bulb, and a plant that has been in a greenhouse under a flourescent lamp or in sunlight.

Discuss the relationship of air, water vapor, and temperature in different environments that are needed in agriculture.  Tell them places that the relationships will be different.  Make up different questions to get the students interested in the lesson.  Here are a couple of sample questions.
· What is an example of a place that does not need water vapor but does need air circulation?

Answer:
Grain bin  

· Name a place that you need some water vapor, moderate temperature, an air circulation?

Answer:
Greenhouse

· Name some type of machinery that requires temperature and moisture control.

Answer:
Grain dryer
Discussion
1.
To reinforce the information discussed so far in this lesson, have the students complete the experiment on page 185-188 in the referred text.



2.
Wood damaged by the environment has what physical appearance?  Make sure your answer is a physical change and it includes what the change was caused by.
A.
Water spots on roof and ceiling caused by water and vapor.

B.
Bulging wood on sides caused from water and vapor.  


Damage on roof caused from air pressure.

C.
Mildew of wood caused from vapor.


Rust on any metal caused from vapor.

3.
What are the influences of air, water vapor, and temperature on other building materials other than wood?
A.
On metal, too much water vapor and no air circulation can cause rust.

B.
On concrete, when the temperature drops and rises this causes the concrete to expand and constrict, thus causing cracks to form.

C.
On wood, if exposed to too much water and not very much air pressure.  A mold or mildew will sometimes form. Also, the wood will look very weathered.
4.
Take the students to see three different kinds of buildings:

A.
Wood (an old wood barn or livestock pen) building

B.
Metal (a shed of some type) building

C.
Concrete (shed of some type) building

· A lot of schools have these different types of buildings available to see without having to leave campus.  Just look around and find them.  If you don=t have any building available just put one type of material out in the weather and/or the conditions that are needed and see the effects.  Let the students tell you what effects they see on these materials.  Some answers will be the same as mentioned as above.

5.
After allowing the students to see the effects allow them to compare and contrast them.
6.
Calculate the temperature effects of expansion on steel, aluminum, and concrete.  

A.
In order to do this, you can use the experiment on pages 201-203 in the referred text.  

B.
As the students do this experiment, make sure they take measurements before heating and after heating the materials. 

7.
What are the different types of light?  Show to the class.
A.
Incandescent lamps

· effective as a source of lighting

· give off light that is high in red wavelengths which keep most plants from developing flower buds

· give off a lot of heat which can warm a plant during cold periods, but the heat can damage the plant if they get too close to them.

B.
Flourescent lamps

· give off more light than incandescent lamps and they cover a larger area.  

· Flourescent lamps last longer and burn cooler than incandescent lamps

· can be placed close to the plants without damaging them

· give off red and blue wavelengths of light which are important for photosynthesis    
C.
High intensity discharge lamps

· give off more light than incandescent and flourescent lamps

· light given off is in the total, visible spectrum of light

· high intensity discharge lamps are an effective source of lighting

8.
What are the influences of light on plants?

A.
Needed for photosynthesis and normal plant growth

B.
Some plants have a light duration requirement for flower bud development (long days and short nights)

9.
What is a photoperiod?

A.
The amount of time a plant is exposed to sunlight is a photoperiod.

10.
What are two photoperiod control techniques?

A.
To make short days longer, add supplemental light

B.
To make long days shorter, short days are provided by pulling a black cloth over the plants. (This is done in the afternoon and removed in the morning.)

11.
Visit a local greenhouse/nursery to see the techniques being used.

12.
What are the influences of light on animals?

A.
Light affects the age of sexual maturity and the rate of egg production in laying pullets.

B.
The controlling factor is day length.  If you increase the day length, you speed up sexual maturity.  If you decrease the day length, you slow down the sexual maturity.

C.
If laying pullets reach sexual maturity too early, they will lay small eggs for several months.

D.
Laying hens require a minimum of 14 hours of light per day.

13.
What are several types of lighting systems that are used?

A.
All artificial light - window less hours

B.
Morning light - turn on 2-5 hours before sunrise and turn off at day break

C.
Evening light - turn on in the evening

D.
Combination of morning and evening light - use light at each end of the day

E.
All night lighting - low wattage bulbs produce light all night

14.
How do we measure light intensity?

A.
Light can be measured with a photometer.

B.
This is an instrument for measuring a property of light, especially luminous intensity or flux.

C.
These are measured in foot-candles.

15.
Laboratory activity

Using a photometer have the students measure the different light intensities within a greenhouse and draw a chart of high intensity areas as well as writing a description of plant growth in these areas.  Discuss their findings.

Summary

In agriculture, everything begins with light.  It is the necessary energy that plants need to make food.  However, there are other purposes for light in the agriculture industry.  These include increasing egg production, and determining the optimal light for the best plant results in both growth and flowering.  By property utilizing light we are optimizing our agriculture outputs.

Evaluation

Written test

Laboratory activity
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