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Introduction
A Better Life

Most of the energy-based pollution we produce comes directly from our homes—when we heat, cool, and light it. Unfortunately, all of the things we love about modern life use an astounding amount of fossil fuel and send devastating amounts of pollutants into our atmosphere. Now, after years of feeling helpless, millions of ordinary Americans are asking, “What can I do?” That is the central question this book hopes to address. Obviously the problem is enormous, and clearly there is no single solution—no “silver bullet.” So, what can we do individually? The good news is that because we are so personally responsible for the problem, we have tremendous power right in our own hands to change this model.

Simply stated, renewable energy design, better insulation, and more efficient appliances could reduce our household energy demand by 60 to 80 percent. By embracing conservation and renewable energy, mainstream Americans not only win their own energy independence but also make their nation more secure and help save the planet. Can you imagine a more noble enterprise? More good news is that we have vast sources of renewable energy all around us. The cheapest source of energy we have is conservation. A reduction of just 5 percent of global energy use would save the equivalent of more than ten million barrels of oil daily. Incorporating energy-efficient technology into new home construction could reduce consumption by as much as 40 percent. The indisputable fact is that if everyone began conserving today, we would see immediate results.

Americans of every stripe are becoming a part of the “green living” movement, asking what they can do as consumers of energy. This book will address the new possibilities for home power as part of a new “whole home strategy” for living green. As Henry David Thoreau wrote: “What’s the use of a fine house if you haven’t got a tolerable planet to put it on?” Green living, like charity, begins at home.

Many of us in the green living movement were initially inspired by Helen and Scott Nearing, authors of Living the Good Life. The Nearings pioneered the back-to-the-land philosophy that blossomed during the counterculture movement of the 1960s. We believe that this book presents the next logical step in that process—living a better life—for a new, sophisticated, and technologically savvy generation.
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1

Energy Conservation and Efficiency 

Understanding Energy Usage

Before considering alternative sources for your energy needs, look for ways to reduce the demand. As in the old adage “A penny saved is a penny earned,” any energy saved does not need to be generated by either fossil fuel or renewable energy. If your home is connected to the utility grid, implementing conservation and efficiency strategies means lower bills. If you are building a new home or remodeling an existing one, energy-efficient appliance and building design decisions will reduce renewable energy system expenses and lower or even eliminate your reliance on a backup power supply.

First Steps

When combined with the efforts of others, your household can make a significant difference on a global scale by adopting responsible energy habits. Here are some easy steps you can take to save money and energy, reduce your CO2 emissions, and improve indoor (and outdoor) air quality as well as your overall quality of life.

Built by Allen Associates, this residential remodel project transformed a 980-square-foot existing home on a remote two-acre parcel in the Santa Ynez Wine Country. This simple, elegant home is equipped with energy-efficient water and space heating.







Adopt an Energy-Conscious Lifestyle—Simply being aware of what appliances are in use and of what needs to be used and when, can help you adjust habits to minimize household energy use. The most efficient practices are those that don’t require any extra energy input, such as hanging clothes to dry on a clothesline. The next tier of efficiency is to install the most efficient technology and minimize use.

Determine What Your Energy Loads Are—The second step on the renewable energy journey should be to familiarize yourself with how much power your home uses and to pinpoint where your energy dollars are being spent. Study a year’s worth of power bills. Try to determine how much energy is used for water and space heating, air-conditioning, and your other electrical loads. In most areas of the country, you will notice seasonal variations in energy consumption. For most American homes, heating and cooling gobbles up the greatest percentage of power—as much as one-third— and therefore deserves to be the primary focus of your efficiency planning. Water heating is usually the second-largest home energy user, followed by lighting, refrigeration, and home appliances and electronics.

The One-Degree Difference

Every degree you raise your thermostat in warm weather will lower your air-conditioning bills by around 2 percent. Lowering the thermostat by just one degree in cold weather will save you about 3 percent on heating costs. A programmable thermostat  can trim as much as 10 percent off your space-conditioning costs. Regular maintenance and a biannual tune up will greatly improve your heating and cooling system’s operation, adding more energy savings.



[image: 9781423603894Book_0014_002]
The architect’s original plans for this remodel called for a 4,000-square-foot expansion of the existing home. The final project uses only the original footprint. This not only reduced the amount of building materials and grading required for the project but also improved long-term operation and maintenance costs for the resident, which boosts energy savings in the long run.
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Lots of south-facing windows and strategically placed skylights can often eliminate the need for artificial lights during daylight hours.

Use an Energy Monitor—Electric appliances can account for a sizable portion of your overall energy consumption and have a large impact on a renewable electricity system’s size and cost. So-called “point-of-use” energy monitors allow you to determine how much power each appliance uses. By simply plugging the device into a socket and then plugging the appliance into the monitor, such as Watts Up? or Kill a Watt energy monitors, it will instantly show which of your appliances are energy hogs and need to be replaced with energy-efficient models.

[image: 9781423603894Book_0017_001]
Domestic hot water and space heating are provided by a compact, highly efficient Rinnai on–demand water-heating unit, which uses about half the energy of a conventional water heater.

Watch Your Thermostat—Lowering your thermostat is the quickest way to reduce heating bills. The average homeowner can save about 2 percent of the energy used to heat a home for every degree the thermostat is lowered in winter or raised in summer. It is a common myth that it will take more energy to reheat the house than you save by keeping your thermostat set a few degrees lower. Use a programmable thermostat and set it to reduce the temperature ten degrees when you’re sleeping or away from home; and when there is no possibility of freezing pipes, you can shut down your furnace completely.

[image: 9781423603894Book_0018_001]
Use power strips to shut off the “phantom loads” of unused appliances that consume one kilowatt hour daily.

Know Your Water Heater—Cover your water heater in an insulating wrap and lower the temperature as much as possible. Normally, a one-degree-Fahrenheit reduction in your water heater’s setting will result in a 1 percent decrease in energy usage. You can opt to use a timer to turn your electric water heater off when it is not needed, but you will achieve greater efficiency by using conservation strategies such as low-flow showerheads and insulated water heater wraps instead. If you plan to be away from home for a week or more, then it makes sense to simply shut down your system completely.

Get an Energy Audit—Professional energy auditors can help you identify the best way to spend your energy-improvement dollars. You can locate these experts through your state energy office, the Residential Energy Services Network, or the Environmental Protection Agency’s Home Performance with Energy Star program (www.energy star.gov/). An energy auditor will inspect each room of your home by using devices such as an infrared camera to check for insulation voids inside a wall, and a blower door test to locate air infiltration. Always ask energy auditors what tests they will conduct, how much they charge, and if the findings will be given to you in writing. A typical home saves nearly one-third of its energy costs after conducting an energy audit and following the recommendations.

Use Power Strips—A so-called “phantom load” occurs when devices that seem to be turned off still use electricity—such as plug-in power adapters and appliances with digital clocks or indicator lights, remote controls, and instant-on capability. Although a few watts of standby energy use per appliance may sound insignificant, the total energy use of these small loads accumulates very quickly. Phantom loads in a normal American home employ more than one kilowatt hour daily—as much as a $10,000 home solar energy system provides. By using timers or power strips to control these loads, you can limit your power usage and also reduce the size of your renewable energy system. Entertainment centers and office equipment are prime examples of appliances that can easily be bundled on one power strip for convenient switching when not in use. Just remember to make your power strips easily accessible and visible so you will remember to use them.

[image: 9781423603894Book_0019_001]
Unlike just a few years ago, compact fluorescent lights (CFLs) now come in dimmable versions as well as a variety of shapes and sizes that mimic traditional light-bulbs. Switching to CFLs can lower your light bill by as much as 75 percent.

Switch to CFLs—Wherever possible, replace your old incandescent bulbs with compact fluorescent lights (CFLs). Lighting normally accounts for 10 to 15 percent of your household power bill, but switching to compact fluorescents can lower your lighting load by as much as 75 percent compared to using incandescent or halogen bulbs. An added bonus is the long life of CFLs, so you will not have to replace bulbs as often. A 10,000-hour-rated CFL burned three to four hours a day typically lasts seven years. Besides, it is estimated that 95 percent of the energy used by an incandescent lightbulb is wasted as heat with a measly 5 percent of the energy you are paying for producing light. Although its initial cost is higher, a CFL’s lower energy consumption and longer life span results in significant energy and replacement cost savings in the long run. Experts recommend using CFLs everywhere except in cold areas, such as inside your refrigerator and other places where repeated on-and-off switching reduces the lifetime of the bulb and offers little in terms of energy savings.
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The romantic Heim Residence in Sonoma, California, was a renovation by Carol Venolia. A covered walkway assists with blocking heat before it enters the home, therefore conserving energy that would otherwise be used to cool the home with air-conditioning.
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Large windows and doorways provide cost-free illumination and passive heating through direct gain.
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This totally off-the-grid home proves that energy independence does not mean sacrificing comfort or beauty.

Four Ways
To Personally Reduce Your Carbon Footprint

Drive Green—Whenever possible, join a carpool or take mass transit. When new-car shopping, carefully compare fuel economy and consider investing in a hybrid. Each gallon of gas you burn pumps about twenty-five pounds of greenhouse gases into the air. Also make sure that your tires are properly inflated. Improved gas mileage not only reduces your carbon footprint but will also save thousands of dollars in fuel over the life of your vehicle.

Buy Green Power— If you can’t create all of your own renewable electricity, see if your local utility has a green power program. If not, lobby them to obtain at least half of their power from renewable resources such as wind, biomass, or solar power.

Speak Out—Public pressure works. Let your federal, state, and local politicians know you are concerned about climate change. Elected officials, especially at the local level, want to hear from concerned citizens and welcome your support when facing powerful industry lobbyists.

Remember the “3 Rs”—It may seem dull compared to the allure of high-tech renewable energy systems, but remembering to reduce, reuse, and recycle is still one of best ways to limit your carbon footprint. Products manufactured from recycled paper, glass, metal, and plastic reduce carbon emissions by reducing the energy needed to produce goods made from entirely new materials. Recycling paper and using recycled paper products saves trees, which remove carbon from the atmosphere.

[image: 9781423603894Book_0023_001]
[image: 9781423603894Book_0023_002]

[image: 9781423603894Book_0023_003]
[image: 9781423603894Book_0023_004]


Use of daylighting for indoor activities can greatly reduce the use of electric light, which accounts for 10 to 15 percent of a typical home’s power bill.




Solar tubes can direct high levels of light into dark interior spaces with much less heat loss or gain of skylights.

Use “Daylighting”—For cost-free illumination during the day in dimly lit spaces, we recommend installing solar light tubes, a great new innovation that brings in sunlight with a series of mirrors or reflective surfaces. Skylights can work as well, but unless you are using super-efficient glass, these can let in excessive heat in the summer and draw out valued warmth in the winter. In northern climates where overheating is not as much of an issue, transparent roof panels offer a relatively affordable option for adding natural light.

[image: 9781423603894Book_0024_001]
The Kingsley-Debenham Cottage was built by Green Hammers Construction in Portland, Oregon, and designed by the homeowners. Sealing air leaks in a home with large windows and doors, such as this one, will translate to great savings for the owners.

Plug Air Leaks—The better your home is sealed, the fewer energy dollars you will spend keeping it heated in winter and cooled in summer. This seems obvious, and most of us know this instinctively, but you’d be surprised how little attention this basic energy-saving strategy gets in older homes. You will need to begin by identifying and sealing air leaks—typically found around vents, chimneys, doors, windows, foundations, and where utility conduits enter or exit the building. Tightening up your house against air leakage is perhaps the greatest cost-effective improvement you can make to reduce energy use while improving your home’s comfort. Unless it is well designed, tightly sealed, and properly insulated, ductwork can account for enormous cooling and heating loss.

Use Adequate Insulation—First and foremost, make sure your attic is well insulated. Just as 40 percent or more of our body heat is lost through the head, about the same amount of home heating is lost through the attic if not properly insulated. Generally, if you have less than twelve inches of insulation, it will be wise to install more. The easiest

[image: 9781423603894Book_0025_001]
Although the wraparound porch shown here is a great passive cooling element, the dark roof on this home greatly increases this family’s cooling expenses.

Electricity and Pollution

The nation’s leading cause of industrial air pollution comes from generating electricity. As a result, our homes can often be more of a polluter than the family car. It has been estimated that around 16 percent of America’s greenhouse gas emissions come from household energy consumption. According to the American Lung Association, as many as 100,000 deaths per year in the United States can be linked to air pollution.

[image: 9781423603894Book_0026_001]
To save energy, only run the dishwasher when it is full—and use the power- and water-miser options. Faucet aerators can also greatly reduce home water-heating costs.

time to add insulation in finished spaces is when you’re making other improvements or renovations. Insulation does not function well if improperly installed, so consider hiring a professional if you have hard-to-reach spaces or are using blown-in insulation. Try not to leave gaps or compact the insulation around plumbing and electrical chases. Also make sure it contacts with all surfaces of the space where it is placed; but most of all, check that air leaks are well sealed before insulating.

Lower the Flow—In the average household, water heating is second only to space heating and cooling in the amount of energy used. By lowering water consumption, low-flow showerheads and faucet aerators can effectively lessen water heating costs. Also consider using cold water for clothes washing, and laundering only full loads. The same is true for dishwashers. Do full loads, use the water- and energy-saver settings, and open the door to air dry as much as possible. If your home is on a private
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Look for the Energy Star logo when buying home appliances.

well, conserving water will also reduce the use of your electric pump, often a major energy load.

Reduce Heat Lost through Windows—Swapping your old single-pane windows with energy-efficient double- or triple-glazed ones can save substantial energy if they are fitted to stop air leaks around the frame. It should be noted that, at a small fraction of the cost, you can achieve almost as much savings by adding storm windows coupled with clear plastic insulating kits sold at hardware stores as you can with new energy-efficient windows. Again, pay close attention to air sealing when improving older windows. If you are forced to buy new windows or don’t mind the expense, buy the most efficient model you can afford. Over time, they will more than pay for themselves in lower energy bills.

[image: 9781423603894Book_0027_001]
Household appliances—including furnaces, air conditioners, and water heaters—are responsible for approximately 90 percent of all the energy consumed in American homes.

Look for the Energy Star—Appliances bearing the Energy Star label save energy and prevent greenhouse gas emissions by meeting rigid energy-efficiency guidelines set by the U.S. Environmental Protection Agency and the U.S. Department of Energy. Energy Star products, ranging from  clothes washers and freezers to air conditioners and water heaters, are measured against minimum federal efficiency standards, and the yearly savings differ depending on the appliance. Although the Energy Star label allows you to easily identify the most energy-efficient products, you should also compare energy use among similar models on the yellow Energy Guide stickers. Choose an appliance that utilizes the least amount of energy for its type.
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