It Pays to Save in Your Home

Name: ______________________________








Date: ____/____/____ 
Hour: ____
Introduction: 

It seems hard to imagine today, but there was a time when energy was relatively cheap.  Very often, wasting it made more sense than conserving it.  Some homes were built with no insulation in their walls.  It was cheaper to run the furnace all winter than to insulate the house.  Few people bothered to weather strip their homes.  Those materials didn't really cost very much but they were hard to find.  Leaving the lights on was just a bad habit for which parents scolded their children.

Today energy is much more expensive and everyone has to contend with that reality.  Homes today are often built with energy conservation as a priority.  Properly engineered and constructed, the energy bills for some of these homes can be quite low.  But saving energy saves more than just money.  For people wanting to "live green," the savings in natural resources and air emissions can be just as important.

There are also many things that can be done to save energy, money, coal, and air emissions in a house that has already been built.  The purpose of this exercise is to educate you about saving energy in an existing home.  What can be done?  How much will it cost?  How much will be saved?  How long will it take for the savings to equal the cost?  What should be done first?  These are energy savings questions often faced by homeowners.  They are questions you will face in this exercise.

Materials: 
Computer with internet access and printer

Procedure:

It's five years from now and congratulations are in order!  With solid financial planning, a 10% down payment, and a good fixed-rate mortgage loan, you have purchased your first home.  

Your ranch home was built in the late 1960's, so it did not have many basic energy efficiency features built into it.  It has three bedrooms, 1 1/2 bathrooms, a kitchen, dining room, and a small den.  The basement is half finished, with another (full) bathroom, and recreation room.  The unfinished portion of the basement is a work area that contains the home's utilities' access.  The main floor of your ranch home occupies roughly 1500 square feet.  An equal area in the basement requires heating in winter and cooling in summer.  

Imagine that this actually is your first home purchase.  In addition to the information above, you will be given more information on a piece of paper with the words Situation and Research Questions at the top.  Each of these papers distributed throughout the class describes a potential energy savings Situation in the home you've purchased.  To the right of each situation are energy savings Research Questions related to that specific home situation.  Your teacher will divide your class to have you and your classmates research and answer these questions.  When your research has been concluded each person (or group) will follow directions on how to report their findings to the rest of the class.  

You will find it pays to save energy in the home.

	Situation


	 Research Questions

	1.  Home Exterior

The house is covered in original aluminum siding.  Below that is half-inch plywood, nailed to 2 X 4 construction.  Inside the walls is 3 1/2 inch fiberglass batting insulation, commonly used in the construction of a 1960's home.


	· Research what should be done to make your home more energy efficient when replacing your siding.

· What factors need to be considered to enable you to make a decision on these efficiency improvements?

· Decide on the energy efficiency improvements. 

· Roughly how much would the energy efficiency improvements cost?  

· About how long would it take to recover the cost of the improvements?  (Ignore the cost of the new siding itself when answering these questions)

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	2.  Landscaping

The home faces generally west and occupies a rather large yard.  There are no large trees, just a couple of ornamental deciduous trees and a couple of shrubs (the previous owners didn't like many plants in the way of the mower, and definitely did not like to rake leaves in the fall).  
	· How can landscaping be used to improve the energy efficiency of this home?  

· What factors need to be considered when making landscaping decisions for energy efficiency?  

· Decide on an energy efficient landscaping plan.

· Roughly how much would it cost?  

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	3.  Attic Insulation and Ventilation
The double garage contains the access to the attic.  Insulation in the attic above the living area is loose fiberglass, about 8 inches thick.  Ventilation in the attic is minimal because there are very few vents available to permit air to flow.  For this reason the attic gets very hot in the summer, something the pervious owners alerted you to.


	· What could be done in the attic to improve the energy efficiency of this home?  

· What factors need to be considered to enable you to make a decision on what should be done in your attic?

· Decide what should be done in your attic to improve your home's energy efficiency.

· Roughly how much would it cost?  

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	4.  Windows and Doors

All 12 windows, and the 3 outside doors are standard size and "original issue."  They are showing signs of wear and cracks that permit air to move into the house are visible around many of the windows and doors.  
	· Research what should be done to make your home more energy efficient when replacing your windows and doors.

· What factors need to be considered?

· Decide on energy efficient replacement windows and doors for your home.

· Roughly how much would it cost to replace 

· one standard size window, and

· one standard size door

      with good, energy efficient versions?  

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	5.  Window Treatments

The inside window treatments and coverings for your 12 windows are standard blinds, shades, and curtains.  The previous owners always opened them during the day and closed them at night, regardless of the season.


	· Research what should be done to make your home more energy efficient when replacing your window treatments.

· What factors need to be considered?

· What kinds of window treatments can best be used to improve the energy efficiency of this home? 

· Should different strategies for using the window treatments be employed on different sides of the house (north, south, east, west)?  

· Roughly how much would it cost to buy them?  

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	6.  Space Heating

The home is heated in winter by a natural gas forced air furnace.  It is a little over 20 years old.  If replaced, it could be converted to an electric furnace, or it could remain fueled by natural gas.


	· Research energy efficient natural gas forced air replacement furnaces.

· What factors need to be considered to enable you to make a decision on a replacement? 

· Decide on a good, energy efficient, natural gas forced air replacement furnace.  

· Roughly how much would it cost?  

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	7.  Air Conditioning

In summer the home is cooled by a central air conditioner, which is about 5 years old.  


	· Research energy efficient replacement central air conditioners.

· What factors need to be considered to enable you to make a decision on a replacement? 

· Decide on a good, energy efficient, replacement air conditioner.  

· Roughly how much would it cost?  

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	8.  Hot Water Heating
Hot water is supplied to your home by a nine year old natural gas hot water heater with a 40 gallon tank.  It has a standing pilot light and no insulation blanket covering it.  If replaced, it could be easily converted to electric hot water, or could remain fueled by natural gas.


	· Research energy efficient natural gas replacement hot water heaters.

· What factors need to be considered to enable you to make a decision on a replacement? 

· Decide on a good, energy efficient, 40 gallon capacity natural gas replacement hot water heater.  

· Roughly how much would it cost?  

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	9.  Energy Audit

The previous owners told you that they always wanted to have an energy audit done on the house, but never did.


	· Research information about how to have an energy audit conducted on your home.

· What is typically done during an energy audit?

· Roughly how much would it cost to have a residential energy audit done on your home?

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	10. Dehumidifier

A dehumidifier runs in the basement about six months of the year.  The previous owners gave it to you.  It was in the basement when they moved in and is quite old.
	· Research energy efficient replacement dehumidifiers.

· What factors need to be considered to enable you to make a decision on a replacement? 

· Decide on a good, energy efficient, replacement dehumidifier.  

· Roughly how much would it cost?  

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	11.  Dishwasher

The dishwasher in the kitchen is about 6 years old.  It is a standard model that is not especially energy efficient or water efficient.


	· Research energy efficient replacement dishwashers.

· What factors need to be considered to enable you to make a decision on a replacement? 

· Decide on a good, energy efficient, replacement dishwasher.  

· Roughly how much would it cost?  

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	12.  Lighting

All lighting fixtures built into the home accept common incandescent light bulbs.  All of the lamps you plan to move into the house are made the same way.


	· Research what can be done to improve energy efficiency in the lighting of this home. 

· What factors need to be considered to enable you to make a decision on lighting energy improvements? 

· Decide what should be done to improve energy efficiency in the lighting of your home.

· Roughly how much would it cost?  

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	13.  Kitchen Range

You bought the standard electric push-in range from the previous owners.  It is 7-10 years old.  A natural gas line runs just below it in the floor.  For this reason, if it is replaced it could be easily changed to a natural gas range.


	· Research energy efficient replacement push-in electric ranges.

· What factors need to be considered to enable you to make a decision on a replacement? 

· Decide on a good, energy efficient, replacement push-in electric range.  

· Roughly how much would it cost?  

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	14.  Refrigerator/Freezer

You bought a used refrigerator/freezer at a garage sale for $75.  It looks fine and seems to work adequately.  However, there is condensation in several places along the magnetic seals of the refrigerator and freezer doors when it is running.  Your best estimate puts this appliance at 20 years old.  


	· Research energy efficient replacement refrigerator/freezers.

· What factors need to be considered to enable you to make a decision on a replacement? 

· Decide on a good, energy efficient, replacement refrigerator/freezer.

· Roughly how much would it cost?  

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	15.  Clothes Washer

Your clothes washer was given to you by your parents, who replaced it with a new one.  It works fine, but is 25 years old.  The washer is a standard, top-loading machine, with very few wash options available. 


	· Research energy efficient replacement clothes washers.

· What factors need to be considered to enable you to make a decision on a replacement? 

· Decide on a good, energy efficient, replacement clothes washer.  

· Roughly how much would it cost?  

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	16.  Clothes Dryer

Your clothes dryer was also given to you by your parents, who replaced it with a new one.  It works fine, but is also 25 years old.  The dryer is a standard, front-loading electric dryer.  It once had a humidity sensor that would turn off the dryer when clothes were dry.  That no longer works, so now it has to be set to your best guess for the correct number of minutes to dryness.
	· Research energy efficient replacement clothes dryer.

· What factors need to be considered to enable you to make a decision on a replacement? 

· Decide on a good, energy efficient, replacement clothes dryer.  

· Roughly how much would it cost?  

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.




	Situation


	 Research Questions

	17.  No Cost Energy Savings

One of the reasons you bought this house is because you knew you could develop some energy savings without spending any money at all.


	· Research information on as many no cost things you--or just about anyone--can do to save energy or make your home more energy efficient.

· List all of the no cost energy savers.

· Explain how each no cost energy saver saves energy.

· List the approximate money saving associated with each. 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	18.  Low Cost Energy Savings

There seem to be some obvious things that can be done to improve the energy efficiency of your house.  It  is one of the reasons you bought it--you knew that you could do some simple, inexpensive things to improve it in a hurry.


	· Research information on as many low cost things you--or just about anyone--can do to save energy or make your home more energy efficient.

· List all of the low cost energy savers.

· Explain how each low cost energy saver saves energy.

· List the approximate money saving associated with each. 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	19.  Solar Photovoltaic 

In buying the home, you had a solar photovoltaic electric generating system in mind.  There are no trees or other obstructions between the sun and your rooftop.  It could be an ideal location for a solar photovoltaic electrical generating system.


	· Research solar photovoltaic electric generating systems.

· What factors need to be considered to enable you to make a decision on whether or not to install a solar photovoltaic electric generating system? 

· Roughly how much would it cost to install a 2-kilowatt, fixed-array, solar photovoltaic electrical generating system on the roof of your home?

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	20.  Solar Hot Water

In buying the home, you also had a solar hot water system in mind.  There are no trees or other obstructions between the sun and your rooftop.  It could be an ideal location for a solar hot water heating system.


	· Research solar hot water systems.

· What factors need to be considered to enable you to make a decision on whether or not to install a solar hot water system? 

· Decide on a good solar hot water system.

· Roughly how much would it cost to have it installed on your home?  

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	21.  Fuel Conversion

Your home has a natural gas forced air furnace and a natural gas hot water heater.  Both of these, when replaced, could be converted to electric appliances.  You also have an electric dryer, which could be converted to natural gas when replaced.  Since the previous owners used a natural gas dryer, natural gas is readily available in that location.


	· Research information on electric vs. natural gas energy and appliances.

· Which energy source makes the best sense to use from a cost and air emissions standpoint?

· Determine whether or not to switch to a different energy source for your furnace, water heater, or dryer when the time comes to replace them.

· Roughly how much would it cost to switch fuels (ignore the cost of any new appliance)? 

· About how long would it take to recover the cost? 

· Cite the sources of information you use to complete your research.


	Situation


	 Research Questions

	22.  Electrical Rate Structure

Finally, in converting the energy utilities to your name, you find there are different electric rate structures to choose from as a homeowner.  There are standard rates, and time-of-use rates.


	· What are the advantages and disadvantages of each rate structure

· fixed homeowner electric rate, and 

· time-of-use electric rates?  

· What needs to be considered in determining which rate structure to choose?

· Which rate should be chosen to achieve maximum energy and money savings? 

· Why did you select that rate structure? 

· Cite the sources of information you use to complete your research.


	Poster Display Requirements:

 1.  Design your poster to effectively and efficiently educate your readers.  

 2.  Provide a short title that describes your situation or research goal.

 3.  State your research questions and the answers you researched to them:

· Word-process or neatly print your work.

· Use a larger type size that can be read from a short distance.

· Be concise.  Get to the point with a minimum of words.

· Present your work for efficient reading.  Use short paragraphs, bullet points, and/or outlines.

· Do not plagiarize.  Do not cut and paste from the internet.

· Cite (state) your sources for information.

 4.  Provide visuals that help to educate and guide your audience.

 5.  Preview your poster before pasting or taping it together.

 6.  Your final product should be neat, organized, highly educational, and to the point.




Presentation Summary Notes
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Summary Report

1.  You have $10,000 to spend to improve the energy efficiency of your home.  Your objective is to make the best use of that money—in other words to get the best energy savings (benefit) for the money you spend (cost). What will you choose to do:

First?  ____________________________________________________________________________

How did you arrive at this decision?  ____________________________________________________ 

__________________________________________________________________________________

__________________________________________________________________________________

Second?  __________________________________________________________________________

How did you arrive at this decision?  ____________________________________________________ 

__________________________________________________________________________________

__________________________________________________________________________________

Third?  ___________________________________________________________________________

How did you arrive at this decision?  ____________________________________________________ 

__________________________________________________________________________________

__________________________________________________________________________________

Fourth?  __________________________________________________________________________

How did you arrive at this decision?  ____________________________________________________ 

__________________________________________________________________________________

__________________________________________________________________________________

Fifth?  ____________________________________________________________________________

How did you arrive at this decision?  ____________________________________________________ 

__________________________________________________________________________________

__________________________________________________________________________________

2.  How would your decisions be different if you had only $500 to spend?

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

3.  How would your decisions be different if you had $50,000 to spend?

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

__________________________________________________________________________________

Unit 2, Lesson 2: It Pays to Save in Your Home

Instructor’s Guide

Objectives:

Students will understand the energy savings problems faced by most homeowners.

Students will research energy savings questions faced by most homeowners.

Students will attempt to maximize savings, while minimizing costs in developing realistic answers 

to energy savings  questions.

Students will summarize and report on their research.

Students will analyze class research to prioritize recommended homeowner energy savings.

Wisconsin Model Science Standards Addressed: 

Science Connections, A.12.2:  Show how conflicting assumptions about science themes lead to different opinions and decisions about evolution, health, population, longevity, education, and use of resources, and show how these opinions and decisions have diverse effects on an individual, a community, and a country, both now and in the future.

Science Connections, A.12.3:  Give examples that show how partial systems, models, and explanations are used to give quick and reasonable solutions that are accurate enough for basic needs. 

Science Connections, A.12.4:  Construct arguments that show how conflicting models and explanations of events can start with similar evidence. 

Science Connections, A.12.5:  Show how the ideas and themes of science can be used to make real-life decisions about careers, work places, life-styles, and use of resources. 

Science inquiry, C.12.3:  Evaluate the data collected during an investigation, critique the data-collection procedures and results, and suggest ways to make any needed improvements. 

Science Inquiry, C.12.6: Present the results of investigations to groups concerned with the issues, explaining the meaning and implications of the results, and answering questions in terms the audience can understand. 

Earth and Space Science, E.12.4:  Analyze the benefits, costs, and limitations of past, present, and projected use of resources and technology and explain the consequences to the environment. 

Science Applications, G.12.3:  Analyze the costs, benefits, or problems resulting from a scientific or technological innovation, including implications for the individual and the community. 

Science Applications, G.12.4:  Show how a major scientific or technological change has had an impact on work, leisure, or the home. 

Science Applications, G.12.5:  Choose a specific problem in our society, identify alternative scientific or technological solutions to that problem and argue its merits. 

Science in Personal and Social Perspectives, H.12.4:  Advocate a solution or combination of solutions to a problem in science or technology. 

Science in Personal and Social Perspectives, H.12.5:  Investigate how current plans or proposals concerning resource management, scientific knowledge, or technological development will have an impact on the environment, ecology, and quality of life in a community or region. 

Science in Personal and Social Perspectives, H.12.6:  Evaluate data and sources of information when using scientific information to make decisions. 

Science in Personal and Social Perspectives, H.12.7:  When making decisions, construct a plan that includes the use of current scientific knowledge and scientific reasoning. 

The Main Thing:

Energy savings always come first—before renewable energy.  Energy efficiency, conservation, and savings are almost always more economical than placing a renewable energy generating system (solar, wind) on a home.  So even though renewable energy is the foundation of this unit, energy efficiency, conservation, and savings must be considered first.  

Conservation and renewable energy have a lot in common.  As students will see in this activity, energy conservation saves money in the long run, and so can renewable energy systems.  Conserving energy also means preserving natural resources and saving on air emissions, as do renewable energy systems.  In addition, one of the themes of an upcoming lesson, Building a Passive Solar Home, is reducing a home’s energy load.  Conserving energy reduces a home’s energy load too, so this activity links nicely to that one.  Bring these parallels up as you proceed through this unit and this lesson.

In this activity students will consider many common, potential energy saving situations in the home, research questions surrounding them, and report on their findings.  Students will learn that saving energy comes first, and especially, which energy savings come first. 
Activity and Teacher Notes:
The teacher of this lesson has great flexibility in how to teach it, and will have to make several decisions about how to proceed through the lesson before beginning.  Class, class size, the grade level of the students, time and the equipment available will all play a role in these decisions.

It Pays To Save Energy is designed to have students perform assigned research on energy savings, then report on research-based answers to questions they have been directed to answer.  Twenty-two different energy savings situations are presented.  Decisions will have to be made on which of the twenty-two situations to use (if not using them all), and whether or not to have students work individually or in groups.  A decision will also have to be made on the method students will use to report their research findings.  As written, the lesson assumes that student research will be done online.  

The lesson is written to have students make a poster for display of their research findings.  Whole-class conclusions can then be drawn by having all students circulate throughout the room to view all of the posters--a "poster fair."  But the lesson could easily be modified to have students produce an oral report, a written report, or a PowerPoint presentation.  The teacher of this lesson will need to set timelines and guidelines for student research, poster production, and the concluding "poster fair." 

A straightforward approach for using this lesson would be to introduce the topic and lesson (lesson Introduction and Procedure), placing it in the context of the overall theme for the unit being taught.  Explain to students that they will be performing research on how to save energy in an existing home that they have just fictitiously purchased.  They will be reporting on their research in the form of a display poster.

Once introduced, the energy savings Situation and Research Questions are distributed to individuals and/or groups.  They are made to be cut out for distribution to students.  Students read their specific situation and then answer the assigned research questions.  Students will organize their poster display around the answers to these questions.  

You may wish to distribute the six Poster Display Requirements included for this lesson at this time.  Initially, it will help students visualize their final poster display product.  It can then be used for student reference during the research and assembly process.  You may wish to emphasize certain requirements for student display posters.  For example, students may need instruction on how to use information they may wish to quote, and in citing research sources so that they do not cross the line to plagiarism. 

Specific procedures, materials, groupings, guidelines, and timelines that student will use to perform and present research will need to be communicated.  The Procedure portion of this exercise, written for the student, introduces them to the home they have fictitiously just purchased.  It only introduces them generally to the fact that they will be doing research and reporting on it to the class.  Note that the Materials section of the student portion of this lesson makes no mention of anything beyond the use of a computer.  The materials you make available will, of course, be based on the approach you use in teaching this lesson.   

Student online research will then begin.  You may wish to direct students to the WPS SolarWise for Schools website.  Numerous suggested websites for this lesson may be found there.  It is recommended that you review them before beginning this lesson.

You will note that almost all Research Questions include questions like these two:

· Roughly how much would it cost?  

· About how long would it take to recover the cost?

You will have to decide in advance how specifically you would like students to present this information.  It will probably not be possible to have all students/groups answer these questions in the same way, which will make later comparisons difficult.  Nonetheless, students should be able to arrive at a rough idea of the cost of their appliance or system.  The cost recovery time may be more difficult to establish.  Providing students with some simple methods for establishing a crude recovery time may be useful.  For example, an appliance that is 20% more efficient than its counterparts will have a cost recovery time of roughly 5 years (20% each year for 5 years = 100% recovery ---- 100% / 20% = 5).  Establishing cost and recovery cost is a very important part of this lesson, however, because it is vitally important in the "real world."  Assist students in establishing answers to research questions as needed.

Once research is done, student poster displays should be completed.  Once that is done, it is time for an energy savings "poster fair."  If research has been properly done, students will naturally conclude which energy savings situations should be addressed first, second, third, and so on.

To assist with this, Presentation Summary Notes are provided for students to use in circulating around the poster fair.  Using this, students take short, but directed notes on each display.  This will assist them in developing answers to the questions posed on the student Summary Report.  

It is intended that each student complete the Summary Report.  The three questions posed there are different.  However, between their research, and your teaching, students should form several important conclusions from this lesson:

· Smaller, simple, less expensive energy savings measures are usually the first and most important measures to take.  These almost always result in a faster cost recovery.  They also make sense in other ways.  Simple, inexpensive measures like shutting drapes, the installation of a programmable thermostat, and weather stripping make better sense to do before the installation of a new furnace that loses much of its efficiently produced heat to the outdoors.  This might be called "picking the low hanging fruit."

· Energy saving measures should just about always come before the installation of a renewable energy system in a home.  Energy saving measures almost always result in faster cost recovery.  They also reduce a home's energy load.  A homeowner who may be aiming to install an expensive renewable energy system would then be able to install the smallest system possible to meet the expected energy demand.  This might be called "picking the ripe fruit."

In the end, students should come to understand these two important "truths."  They will have arrived at them by performing the same kind of research a responsible homeowner would perform.

Take the time to remind students that saving energy also results in coal and air emissions savings.  These savings take place every day that energy savings have been improved.  We will not take the effort to try to quantify coal and emissions savings, but they are measurable and significant (see Unit 2, Lesson 1: What Does It Mean To $ave Energy).
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