Script for 
Reducing Home Energy Costs
Comparing Different Home Heating Fuels and Energy Systems

Part 3
Slide 1. Before we consider installing a new alternative fuel or energy system in our homes it is important to be sure our homes are insulated and caulked to prevent heat loss or air infiltration.  We need to have made changes on a personal basis to be comfortable during the winter months as outlined in part two of this series. Whatever heating fuel or system we are using it is important to install smoke detectors and carbon monoxide detectors for the safety of our families.
Slide 2. We should consider supplementing our current heating system only after we have had it cleaned, served, and evaluated for efficiency.  Options for short term supplementation include the use of small electric space heaters in the room you are occupying.  When the cost of oil is high the use of small electric space heaters is economical if used sparingly for a few hours in one room.  Many people in Maine are connecting their old wood stoves or buying new wood stoves to supplement the heat in their homes.  Another option is installing small solar assist devises to capture the suns heat to warm part of the home. 

Slide 3. You should consider the pros and cons of the various fuels and energy sources before you make a big change in your home heating or power system.  Wood does bring a certain amount of fire risk and work to the household. No matter how good the wood stove is someone has to lug in the wood or pellets and someone has to stoke the stove multiple times a day.   New solar, wind or hydro systems do not have the service technician infrastructure that can quickly come and check out your system when things go wrong.  You need to have some mechanical aptitude and interest to make these systems work for your family. UMaine Extension has a factsheet with a more detailed comparison of energy sources.
Slide 4. Not only do you need to consider the fuel but how the heat will be distributed throughout your house.  All these fuels can be linked to either a hot air, hot water, or radiant heat system.  Are you going the change just the fuel source or the heat distribution system?  Changing the heat distribution system will be a lot more costly. 

Slide 5. Let’s start with the most common source of heat in homes in Maine – fossil fuels or more specifically oil.  We have a huge infrastructure to support the fuel oil system.  Generally each town or city will have several companies that will sell and deliver oil to you and come out to repair and maintain your system.  Chimney emissions are very low and the newer heating appliances are very efficient. The homeowner only needs to set the thermostat and maybe check the air filter occasionally to have worry free heat for their home.

Slide 6. On the other hand oil is not a renewable resource and it adds carbon dioxide to the atmosphere.  We have seen huge swings in costs from $2.50 per gallon to $5.00 per gallon and back again.  All oil is imported into the state of Maine and the country as a whole is dependent on foreign sources of oil. 

Slide 7. Renewable sources of heat include logs that may or may not be harvested from our own land, wood pellets that are produced right here in Maine, other formed wood products that may come from away, corn that generally is from the Midwest and hay pellets that are the newest product under development. 

Slide 8. Renewable wood fuels are easily available throughout Maine and if harvested sustainably will regrow and provide a source of heat for generations to come.  During power outages most woodstoves can provide heat to homes.  One note that some pellet stove may need power to operate.  The wood we burn is from Maine so we are not dependent on outside sources for this fuel.  Technologies are being developed to make wood burning more convenient.   Outdoor wood boilers are less risky in terms of fire danger.
Slide 9. Some safety issues to consider as many homes turn to wood heat as either the primary or secondary heat source for their homes include having an adequate chimney that can handle a wood stove.  Insurance companies require a separate flue or chimney for wood stoves. Be sure your wood stove is installed correctly. You can contact your fire department to come and inspect the installation.  Since there is a lot more risk of house fires with woodstoves we need to be sure to have smoke alarms and check them regularly.  Learn how to burn wood in your stove to maximize the amount of heat from your wood and lessen the amount of creosote formed in the chimney. 

Slide 10. Heating with wood has evolved over the years.  After the energy crisis in the 1980’s we saw new rules for more efficient, less polluting wood stoves.  Now we have outdoor wood furnaces that provide less risk of fire but there are some rumblings about regulating the amount of smoke they generate. One of the new kids on the block is the wood pellet stoves that provide a nice tidy way of handling the fuel (it comes in 40 pound plastic bags).  Currently there is some concern about supplies of pellets so be sure to work with your pellet dealer. 

Slide 11. Other renewable fuels include corn that is burned in a special corn burning stove and hay pellets that is currently being researched here in Maine.  Corn has a high heat value but it is predominantly an imported product from the Midwest.  Corn grown in Maine is usually for forage and not grain. The grain can be purchased in either 50 to 80 pound bags or in bulk. 

Slide 12. Electricity is a very efficient form of energy but very expensive to generate heat, especially at sixteen cents per kilowatt hour.  In Maine much of our electricity that is coming into the state is from either coal or natural gas powered plants, both non-renewable sources of energy.  Homeowners looking for a “greener” source of electricity without installing alternative systems have the option to purchase electricity that is produced by wind or hydro power.  It costs a little more but will reduce carbon monoxide emissions. The Maine Public Utilities Commission web site has information on buying “green” power. 
Slide 13. Electricity is very convenient, reliable source of power that can be used a number of ways to heat a home including wall heaters, baseboard heaters, hot air furnace, radiant ceilings or space heating.  Again, when coming off the main power grid it can be quite expensive so its use should be limited to small space heating needs.  Solar photovoltaic systems could convert the electricity they capture from the sun into heat to heat the home and power to run the appliances, lights, etc., but this would add enormously to the size and cost of the system. A better idea is to use another source to heat the home and use the photovoltaic system to power our appliances. 
Slide 14. Heat pumps are very popular in other parts of the country where they can both cool and heat the home.  In Maine we used to only be able to use ground source heat pumps (where a system of pipes are buried in the ground) the heat our homes, but manufacturers in Maine are trying to develop air source heat pumps that will work in our cold climate.  This is new technology.  Heat pumps rely on electricity to work.   When you lose your power you lose your heat source.  There aren’t very many companies that install and maintain heat pump systems.  
Slide 15. Heat Pumps work by extracting or releasing heat from or to the ground or air.  Since our winter temperatures get very low it is more difficult for these systems to extract heat from already cold air.  The science behind the heat pump involves the compression of a gas to a liquid that takes in heat and the expansion of liquid to a gas that releases heat.  Just the same way our refrigerators can keep our food cold in a warm home. 
Slide 16. We can collect energy from the sun in a variety of ways.  We can directly heat our homes from the suns energy through either a passive system or an active system.  Another way we can collect energy from the sun is to convert the suns rays into electricity with photovoltaic cells.  The sun shine excites electrons to move through the cell and this can be converted into electricity to power our home lights and appliances. There aren’t very many solar installers and maintenance people in the state of Maine although there are some solar organizations such as the Maine Solar Energy Association that try to help members learn more about using the sun for energy. Insurance companies may require a backup heating system since this technology is not common in Maine homes and the systems don’t work at night or on cloudy days. 
Slide 17. Passive solar systems rely on a transparent or translucent glazing that the sun shines through to heat a space.  Sometimes the space has a large thermal mass to collect the heat and radiate it to the living space when the sun goes down.  This system relies on natural ventilation to carry the heated air throughout the house.  There may be wide variations in temperature in the home and usually some supplemental source of heat is needed during long stretches of cloudy weather.  New homes can be constructed with passive solar principles at little extra cost as long as the site where the house is built has an unobstructed southern exposure.  It may necessitate the removal of any tall trees that might block the sun.  Swimming pools can be covered with a transparent plastic cover that will help heat the water. 
Slide 18. Older homes can utilize smaller passive solar collectors such as this concept that can be made to utilize a south facing window. This window unit will collect warm air during sunny days and vent it into the room.  Another larger option is to make a Trombe or solar wall. There are many different passive solar designs available at www.builditsolar.com 

Slide 19. It is the dream of every gardener to have an attached greenhouse to start plants early in the spring. We try to justify the greenhouse because we say it will help heat our homes.  While we do get a gain in heat on sunny days the greenhouse needs to be either shut off from the rest of the house or insulated at night and on cloudy days so we don’t loose heat through all that glazing.  One option might be to use the greenhouse as a supplemental heat source from November through February and then use it to start plants in late March when the night time heat loss is less.  We may end up needing to provide heat to the greenhouse to keep our plants happy. Large heat sinks like barrels of water or concrete floors will help hold in the heat that is generated. 
Slide 20. Active solar heating systems can be used for heating the whole home or just providing domestic hot water heat.  A good starting place for an active solar heating system is to put in a domestic hot water heating system.  It can be small and provide supplemental heat to your hot water.  Again the www.builditsolar.com site has a number of collectors that can be built or you can purchase a contained system from a commercial company.  

Slide 21. Active solar heating systems usually involve a collector and pump system that pumps a liquid through a collector and down to a storage tank.  Generally the temperature fluctuation in the home has a smaller range than with a passive solar system.  When the home needs heat the heat in the storage tank is tapped. The pumps are run by electricity so in a power outage the system can’t function adequately.  The amount of storage for heat will determine how long the system can go in cold, cloudy weather.   

Slide 22. Solar electric systems or photovoltaic systems convert sunlight directly to electricity.  Solar cells—the basic building blocks of a PV system—consist of semiconductor materials. When sunlight is absorbed by these materials, the solar energy knocks electrons loose from their atoms. This phenomenon is called the "photoelectric effect." These free electrons then travel into a circuit built into the solar cell to form electrical current. Solar panels are becoming very durable and the cost is said to be on the verge of a price drop in terms of cost per Kilowatt hour. Once installed there is little maintenance needed for the panels.  
Slide 23. Since photovoltaic systems are more expensive to install than solar heating systems you should size your PV system according to the amount of electricity you plan to use. Many homes will use both a solar thermal and a solar electric system for their homes energy needs. First you need to replace appliances (especially your refrigerator) with ultra efficient models. Next you need to consider how you will store electricity to use at night.  If you are not connected to the public power grid then a battery system needs to be installed to store power for nighttime use. Battery systems can be expensive and do require regular maintenance and monitoring.  If you are connected to the grid then since Maine has “net metering” you can bank your extra electricity to the grid during the day when your array is generating power for energy credits and then you can use power from the grid at night when your PV system isn’t generating power. While the power company won’t pay you for extra power that you don’t use, you won’t have to install battery backup system.  You will need a certified electrician to connect your solar electric system to the public electrical power grid.  
Slide 24. Recently we have been hearing about homeowners installing windmills to provide electric power their homes.  You need to find out how much the wind blows on your site and determine if there is room at your site for a tower. You can go to www.windpoweringamerica.gov/ to their wind resources map and check out the potential wind for your area. Does your town or city zoning allow towers and windmills?  Also, you may need to get a certified electrician involved if you are going to connect to the grid or it may be necessary for some loans or rebates. There are even fewer installers and maintenance people who work with small wind power in Maine than solar energy systems so you will need to be willing to do some maintenance yourself.  Many small turbines are mounted on 100 foot tall towers and they do need regular maintenance.  Some towers are tilt down so the turbine can be serviced. 
Slide 25. You need to consider how much power you need per year. If your current electric bill is more than $150 per month then you might consider wind power. An average home usually has a 5 to 15 kilowatt turbine installed.  These can cost from $15,000 to $50,000 to install.  To reduce your electrical needs and size of the turbine plan to install super insulated refrigerators and other energy star appliances.  Use other sources of energy to heat your home and hot water.  Since the wind doesn’t blow all the time or may be too fast for your turbine you will need to plan on some type of back up either being tied to the commercial power grid or use battery back up system. 
Slide 26. Another type of power some homeowners might be considering is a mini-hydro power system.  You must have a site that has a reliable source of year round running water.  Since it usually means some sort of dam needs to be built the environmental regulations must be investigated fully as well as the cost vs. payback of the system. The homeowner must take on a lot of the responsibility of this type of system since there are few service people in the state that can help with small hydropower systems.
Slide 27. Most homeowners must do a cost analysis to determine if they will save money by installing a different type of heating or alternative energy system in their home.  First figure out how much you are spending for heat or electricity and the quantity you are burning or using.  It might be gallons of number 2 fuel oil, cords of wood or kilowatt hours of electricity.  If you are considering changing your heating source then convert to million BTUs. UMaine Extension has a factsheet to help make find this information. If you are considering producing electricity convert to kilowatt hours.  Next determine the cost of the system plus installation.  If you are taking out a loan you need to consider annual costs of the loan.   Include any annual maintenance costs and costs or value for your time to use the system.   

Slide 28.  In this example we are comparing an oil furnace that is 65% efficient burning $2.50/gallon oil with a new pellet stove that is 80% efficient burning $230/ton pellets.  You would save about $700 per year or the new pellet stove cost could be recovered in about three and a half years.   

Slide 29. We have been talking about a number of costly changes that you can make to your home to make it more energy efficient, but how are you going to pay for it?  Funding from the government for low income assistance is small and tax incentives change yearly.  In 2009 there is some low income assistance to install more efficient furnaces or boilers.  You need to check with your local Community Action Program Agency or the Maine Housing Authority to see if you qualify.  State incentives for solar and wind installations were open for a two week period in January of 2009.  Those applications have used up the available funding.  But you can watch for announcements from the Efficiency Maine for future programs.  
Slide 30. In addition to incentives for energy conservation and efficiency there are incentives for installing alternative energy systems.  At the state level through Efficiency Maine there is a $2,000 solar photovoltaic incentive, $1,000 solar thermal incentive and when there are funds available a $2,000 with option for additional $2,000 for small wind systems.  At the federal level the incentives are 30% of the cost of the system with no cap.  Don’t forget there is also the 30% of cost incentive for conservation and efficiency measures that are installed.  
Slide 31. One option that was used in the past was to rent a room or part of your home to someone else.  This brings with it a lot of risk, getting the right person, changes in insurance premiums; think about a written lease to protect both you and your renter.  What happens if they don’t pay their rent?  Are you going to rent for just the winter or year round?  It brings a lot of questions that need to be answered before you open up your house to a renter. 

Slide 32. More energy resources in general.
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