Script for 
Reducing Home Energy and Heating Costs
Part 1
Slide 1. With the high price of fuel and electricity, it is important that renters and homeowners look for ways to save on their utility bills.  Knowing the basics of retrofitting your home to reduce the amount of energy consumption is a beginning.  This program sponsored by the University of Maine Cooperative Extension will explore Energy Conservation techniques that you can perform while working toward putting money back in your wallet.  
Slide 2. When we look at all energy that we consume in the home in the Northeast, heating accounts for the largest utility bill. When combined with water heating needs, this accounts for over 50% of utility costs in the Northeast. 
Slide 3. Nationwide the predominate source of fuel for heating is natural gas at 53% followed by electricity at 29%.  Only 9% of the homes nationwide are heated by fuel oil. 
Slide 4. In Maine 80% of us rely on fuel oil to heat our homes. No wonder there was a major crisis in heating homes in Maine during 2007-2008.  It was reported that only 6% of homes burn wood for heat in the Census of Housing report. A Maine Lung Association survey in summer of 2008 revealed that 48% of Maine households intend to use wood stoves or pellet stoves as the main heat source or supplemental source of heat the next winter.  

Slide 5. The major loss of heat in the home is infiltration or air leakage through convection at 35%. In other words there are gaps in and around windows, doors, chimneys, fireplaces, and plumbing pipes that go through the wall where air can move freely in and out of the building. Caulking, weather stripping and vapor barriers can help stop these losses. Other sources of heat loss are from conduction of heat through walls, windows, floors, and ceilings.  Insulation can help stop these losses. 
 In this infrared photo notice the white glow from the windows doors, chimney and basement walls indicating these are areas of major loss of heat in this home.  Cement walls have very little insulation value. 
Slide 6. To reduce the energy use in our homes we need to make changes.  First we need to evaluate our current energy use and costs by looking at our utility bills. Then we need to look at our homes and develop a plan for what changes we would like to make.  If you would like help in developing your energy plan you can hire a certified energy auditor who will come to your home and take measurements and talk with you about how you use the different systems in your home. Costs range from $200 to $400. Some loan and / or grant programs may require an audit by a certified energy auditor.
Slide 7. The University of Maine Cooperative Extension has an energy evaluation checklist that you can use to determine where you are losing heat or using excess energy in your home and where to make changes to decrease your energy usage. 
Slide 8. The first step in completing your energy check list is to make measurements of your home to determine how much area is in your house.  The area of your windows, doors and the height of your ceilings.  
Slide 9. Next you can do some detective work to evaluate your home. Here are the things to check. Joints and places that air infiltration may occur, how much insulation you have now, is the ventilation adequate for your home, is the ductwork insulated, do the doors and windows fit snuggly with no gaps or cracks, has your heating system been tuned up lately, how old is your system, are your appliances in good repair, how old are they, is your water heater warm to the touch and what type of lighting do you use and how do you manage the lights.  
Slide 10. Video of Kathy with caulking.
Slide 11. Different building materials have different insulating R – values that represent the relative resistance of the material to allowing heat to flow through it.  The U-value is the opposite of the R-value and is used for windows and doors and measures the ability of heat to pass through a material or combination of materials.  High R-values are good --- Low U-values are good.
Slide 11. To estimate the current R-value of our homes we need to do a little investigation. Get up in the attic and measure the amount and kind of insulation over your head. Turn your power off and check the amount and kind of insulation at various outlets around your home. Maine recommendations for amount of insulation in various places throughout the house will enable homeowners to reduce the amount of fuel they need to keep warm and comfortable. Ceilings and attics should have between R-38 and R-49, Walls between R-13 and R-21, Floor over an unheated crawlspace should have R-25 to R-30.
Slide 13. Next you need to find out the R-value of the insulation material in your home.  Here are just a few.  The R-values are per inch of insulation. So if you had a foot of fiberglass bats in your ceiling that had an R-value of 3.5 per inch you have an R-42 total of insulation, right in the middle of the recommendation range. 
Slide 14. Some building materials don’t provide much resistance to heat flow.  In fact concrete has an R-value of 0.08 per inch, so that basement wall that is 8 inches thick only provides an R-value of 0.64, quite a bit lower than the R-value of 10 that is recommended. 
Slide 14. This chart shows you visually the relative difference in the insulating ability of the various building materials and shows the vast difference between concrete and foam insulation board at R-5.5 per inch. 
Slide 15. This diagram of a wall that shows the different components that will make up the total R-value for the wall. Here the wall has a total R- 13.2   Remember when putting insulation up it is important to include a vapor barrier on the warm side of the wall to protect the insulation from excess moisture and air infiltration that can flow through the wall and through the insulation.  

Slide 16. Going back to your Do-It-Yourself checklist.  After taking all these measurements you need to determine if you have enough insulation, where air infiltration is greatest, and how you can change your activities in the home to reduce energy needs. Using caulk to plug small openings, adding insulation where needed, being sure there is adequate ventilation to get moist air out of the house and attic spaces (although you need to be sure to have adequate insulation in the ceiling to prevent ice dam formation).  Use window treatments to reduce heat loss, consider upgrading your heating system & appliances if they are over 20 years old, insulating water tanks and adding compact florescent light bulbs are all ways that can reduce you home energy use. 
Slide 17. Step two is calculating your current heating costs in terms of amount of energy used and cost per million BTUs so we can compare different types of fuel. 
Slide 18. What’s a BTU?  It stands for “British Thermal Unit” and is the standard measurement of heat from any source of energy.  It is a very specific amount of heat. This is so we can compare apples to apples. 

Slide 19. Different fuels have different amounts of heat or BTUs that they produce per unit that we purchase the fuel.  Oil has about 138,500  BTUs per gallon, hardwood has about 24,000,000 per cord, wood pellets about 16,000,000 per ton. But the efficiency of the heating appliance that we use can significantly reduce how many BTUs will be available to heat our home. 
Slide 20. So the next thing to look at is how efficient the furnace, boiler or stove is that we are burning the fuel in.  This varies a great deal and usually the older the heating appliance the less efficient it is.  New oil burners may be 90 to 95% efficient.  If you are using an old wood stove that was produced before 1980 chances are it is very inefficient.  Poorly maintained heating appliances are also less efficient.  
Slide 21. Now to use the heat content of fuel and the efficiency of the heating appliance to compare different fuels at the million BTU level.  When this chart was originally produced in summer of 2008 the cost per mBTUs for electricity and fuel oil burned in a 65% efficient furnace were almost the same.  By October oil had dropped to $39 per mBTUs and by January of 2009 it dropped to $26 per mBTUs. 
Slide 22. To show you how these calculations were made for a home that burns 500 gallons of oil in a 65% efficient furnace, the amount of BTUs you use in your home is 69 million BTUs so the cost is $1,170 per year. To be able to compare to other fuel sources we need to consider the efficiency of the furnace so only 45 million BTUs are used for heat the rest is lost to inefficiency of the system.
Slide 23. Now compare this with a change to burning dry hardwood firewood.  We divide the amount of heat in a cord of hardwood by the efficiency of the wood stove (80% efficient) and find it would take about 2.3 cords of wood to provide that amount of heat.  It would cost almost $437 per year to heat your home with the same number of mBTUs compared to $1,750 for a 65% efficient oil furnace using October 2008 oil price. 
Slide 24. Another way to look at these calculations is to take the price of fuel oil multiply by one million and divide by the amount of heat in a gallon of fuel oil.  2.3 million divided by 138,500 equals 16.9. and this result needs to be divided by the efficiency of your furnace or 16.9 divided by 65% efficiency equals $26 per million BTUs.

Slide 25. These calculations for dry hardwood firewood at $190 per cord is 190 million divided by 24 million BTUs in a cord of firewood equals 7.92 and this divided by an 80% efficient woodstove results in $10 per mBTUs to heat the home. 

Slide 26. After all the calculations outlined in the previous slides to make it easier the UMaine Extension has a factsheet with these values that compare heating fuel costs at different price levels to make it quick and easy to make comparisons as the price of the different fuels rises and falls.

Slide 27. Other calculations you may be interested in include payback time.  If you make any changes in the amount of insulation you should consider the initial cost of the insulation and the annual savings in energy costs that you will benefit from.  This will let you calculate how quickly you will recover the initial cost of the insulation that you install. Here we estimate a 15% improvement in heat costs.  It will only take two and a half years to payback this cost. But remember most heat is lost through infiltration or air leakage so be sure to caulk, weather strip and apply a vapor barriers to prevent air leakage and keep you more comfortable.
Slide 28. To help give you incentives to implement these energy conservation techniques there are a number of programs available.  The Home Energy Loan program assists low income people with energy efficiency improvements.  If you go to buy a compact fluorescent bulb in the stores you get an instant rebate from efficiency Maine.  And finally the federal government will allow you to take up to $1,500 in energy conservation improvements at the rate of 30% of the improvements for the next two years combined. 

Slide 29. Here are a couple of web sites with an abundance of resources to help you with energy conservation. 
Developed by Donna Coffin and Kathy Hopkins, University of Maine Cooperative Extension 2008. 
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