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Course:
01.462 Floriculture Production and Management

Unit 7:
Controlling the Greenhouse Environment
Lesson 2:
Temperature
Georgia Performance Standards:
AG-FL-7(e-f)
Academic Standards: MM1G3

National Standards:

Objectives: 

1.
Describe temperature control.

2.
Identify proper temperatures for greenhouse crops.

3.
Describe 3 forms of heat loss from a greenhouse.

4.
Identify the common heating fuel sources.

5.
Describe the major greenhouse heating systems.

6.
Evaluate heat conservation techniques for greenhouses.

7.
Identify the importance of proper ventilation.

Teaching Time: 
2 Hours
Grades: 9-12

Essential Question: How can temperature be controlled?
Unit Understandings, Themes, and Concepts: Students will gain an understanding of how heating systems in greenhouses work, as well as the ideal temperatures and ventilation conditions in greenhouses.
Primary Learning Goals: Students will be able to explain temperatures control, how heat is lost from greenhouses, common heating fuel sources, and heat conservation techniques. 
References:

Boodley, James W.  The Commercial Greenhouse.  Delmar Publishers, Inc. Albany, NY.
Mastalerz, John w.  The Greenhouse Environment.  John Wiley and Sons: New York, NY.
Nelson, Paul V.  Greenhouse Operation and Management.  Reston, VA.
The Greenhouse Climate Control Handbook.  Acme Engineering & Manufacturing Corporation: Muskogee, OK.

Zomzow, Keith W.  AGBU 161 Horticulture Production.  Instructional Materials Service, Texas A&M University, College Station, TX.
Web Sites:

Texas Greenhouse Management Guidebook

  http://aggie-horticulture.tamu.edu/greenhouse/nursery/guides/green/index.html
Don’t Loose Your Cool Over Your Greenhouse Cooling System

  www.ag.ohio-state.edu/~flori/archive/jun97/coolpad.html
Greenhouse Cooling Information

  www.igcusa.com/greenhouse_cooling_information.htm
PowerPoint:




1. Greenhouse Equipment

Materials and Equipment:
Overhead projector and Transparencies 5.3.1- 5.3.5

Georgia Performance Standards:

AG-FL-7.  Students will explore, prescribe and apply greenhouse environmental control specifications. 

  e.
Identify areas in the greenhouse prone to heat loss.


f.
Identify heating sources for greenhouse crops.

Academic Standards:
MM1G3  Students will discover, prove, and apply properties of triangles, 

quadrilaterals, and other polygons. 

Teaching Procedure
Introduction and Mental Set

What temperature range do you feel most comfortable?  Do you like cold days, hot days or mild days?  Most people like a temperature range of 70o to 85F.  Plants are very similar to people, they prefer a temperature range.  Some plants like a cool temperature, while others like a warm temperature.  A plant producer must know the favorable temperature range of the plants that are being grown.  The greenhouse temperature must be controlled in a range most favorable for plant growth.
Discussion

1.
What effects does temperature have on plant growth?

A.
The rate at which plant roots absorb water.

B.
Regulates the rates of transpiration and respiration.

C.
Photosynthesis and the manufacture of food reserves in the leaves and stems of plants.
2.
What is the proper temperature for greenhouse crops?  
The growth of greenhouse crops occurs in a temperature range between 45o and 90F.  The temperature that is most favorable for plant growth is around 70F.
3.
Name three methods used to cool a greenhouse.  
Display and discuss transparencies 5.3.1- 5.3.3.
A.
Wet-Pad exhaust fan system

B.
Mist system

C.
Shading
4.
Name three methods used to heat a greenhouse.  

Display and discuss transparencies 5.3.4- 5.3.5.
A.
Hot water

B.
Steam

C.
Forced hot air
5.
What are the heating fuel sources for the above heating methods? 

A.
Natural Gas

B.
Propane

C.
Electricity is generally recommended for small hobby greenhouses.
6.
Describe a hot water heating system used in a greenhouse.  
A.
A hot water heating system uses the heat given off by hot water to heat a greenhouse.  

B.
The system consists of a boiler and heating pipes.  






C.
The hot water is circulated through pipes which are located on the walls and under the benches.


7.
Describe a steam heating system used in a greenhouse.  
This system is basically the same as hot water except pressurized steam is the source of heat.
8.
Describe a forced hot air heating system use in a greenhouse.  

A.
A fan-jet pushes the hot air through a perforated plastic tube.  The warm air passes through the holes in the plastic tubing and mixes evenly with the cooler air in the greenhouse.
B.
Another method of forced hot air is that the unit heaters are placed at the same end of the greenhouse as the exhaust fans.  The hot forced air is moved in the greenhouse by high efficiency fans (20").  The initial cost and operating cost is nearly half that of the jet fan and polytube system. 
9.
What are some heat conservation techniques that are used for a greenhouse?

A.
Close all doors to the greenhouse upon entering the structure.

B.
Seal all small openings in the greenhouse.

C.
Insulation reduces heat requirements.

D.
Keep thermostat set as low as possible, but remember that you want to maintain plant growth and development.

10.
Why is it important for proper ventilation in a greenhouse?

A.
Necessary for controlling the level of humidity inside the greenhouse

B.
Helps reduce greenhouse air temperature

C.
Freshens the greenhouse air and renews the supply of carbon dioxide needed for photosynthesis.

Summary                                                                                        

Greenhouse growers must maintain a temperature that is favorable for plant growth.  Throughout the year, a grower will have to use supplemental cooling and heating in the greenhouse.  

The grower can use several methods to provide a favorable temperature range for plant growth.  

The greenhouse ventilation system is an important factor on plant growth.  The greenhouse ventilation system helps reduce the air temperature, control the level of humidity, and renew the supply of carbon dioxide needed for photosynthesis.
Evaluation

Written test

5.3.1


Greenhouse Cooling System


Wet Pad Exhaust Fan
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5.3.2


Greenhouse Cooling System


Mist System

5.3.3


Greenhouse Cooling System

Shading
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5.3.4


Greenhouse Heating Systems


Greenhouse Arrangement of Hot Water and Steam Pipes
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5.3.5


Greenhouse Heating Systems
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Forced Hot Air

Written exam

1.
The growth of greenhouse crops occurs in a temperature range between ____ degrees and _____ degrees Fahrenheit.

2.
Why is proper ventilation important in a greenhouse?

3.
Name three methods used to heat a greenhouse.

4.
What are two effects temperature has on plant growth?

5.
Name three methods used to cool a greenhouse.

Individual Learning Activity

Lesson:
Temperature
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1.
Describe temperature control.

2.
Identify proper temperatures for greenhouse crops.

3.
Describe 3 forms of heat loss from a greenhouse.

4.
Identify the common heating fuel sources.

5.
Describe the major greenhouse heating systems.

6.
Evaluate heat conservation techniques for greenhouses.

7.
Identify the importance of proper ventilation.

Minimum Requirements:
1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.


	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Temperature
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1.
Describe temperature control.

2.
Identify proper temperatures for greenhouse crops.

3.
Describe 3 forms of heat loss from a greenhouse.

4.
Identify the common heating fuel sources.

5.
Describe the major greenhouse heating systems.

6.
Evaluate heat conservation techniques for greenhouses.

7.
Identify the importance of proper ventilation.

Your presentation should include the following:
1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

                                         Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Temperature
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1.
Describe temperature control.

2.
Identify proper temperatures for greenhouse crops.

3.
Describe 3 forms of heat loss from a greenhouse.

4.
Identify the common heating fuel sources.

5.
Describe the major greenhouse heating systems.

6.
Evaluate heat conservation techniques for greenhouses.

7.
Identify the importance of proper ventilation.

Minimum Requirements:
Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option
1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.
Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes
Essential Question: How can temperature be controlled?
Vocabulary

Mist System
Shading

Ventilation
� EMBED Unknown  ���
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