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More than one third of the world’s energy is used in buildings.  About 80% of that energy is used in houses and apartments.  That's because everyone lives in a residential building of some kind, and many houses operate around the clock.


A super-efficient new house uses only 10% to 30% as much energy as a house of similar size that is built to contemporary standards.  Yes, you read that correctly.  It is possible to make a radical improvement in the efficiency of houses without any sacrifice of comfort, convenience, or appearance.   


Building a super-efficient house is much simpler than building a highly efficient commercial building.  Builders have to learn only a relatively short list of procedures that are common to all house construction.  These procedures are given below.   


However, you must pay attention to the details to achieve this level of savings and to avoid problems.  Refer to the Energy Efficiency Manual to see how to accomplish each of these procedures properly.  Discuss them with your architect or builder before you begin.  


Building a super-efficient house does not require any new materials or any unusual technology.  The only things that will be unfamiliar to builders are some of the carpentry procedures.  Building a super-efficient house requires no new skills, but it does require a high standard of workmanship.  


Maintain a sense of perspective about investing in energy efficiency.  Concentrate your attention on the most important energy savings, and don’t get fixated on minor issues. The biggest users of energy in housing are:


heating


cooling


Next in importance, usually using much less energy, are:


refrigeration


water heating


The smallest energy users, in typical residences, are:


lighting


cooking


laundry


dishwashing


electronics


These are for typical U.S. climates and typical occupancy.  Of course, heating is not a big issue in Key West, and air conditioning is not a big cost in Duluth.  Water heating is a major cost for a house with a large family, but not for a bachelor pad. 


How much will a super-efficient house cost?  I estimate that it will cost less than 10% more than a conventional house of the same size.  There is no longer any excuse to build inefficient houses.


Forget about “innovative” technology unless you are dedicated to making it work.  As a rule, spend your money for conventional, proven building materials and methods.  Your goal is to build a house that requires very little energy, not to install expensive technology to provide energy for an inefficient house.  Alternative energy sources (such as wind generators and photovoltaic systems) generally provide greater benefit to society when they are on the grid, rather than on your roof. 


The following guide to super-efficient house construction groups related activities, with each group in approximate order of importance. 





1.  Reduce the heating and cooling load with lots of insulation in the walls, roof, and floor.  In typical middle-latitude climates, walls should average 12” thick and should be filled with insulation.  Attic insulation should average 20” thick.  Vaulted ceilings should average 16” of insulation, plus a 6” freely ventilated space above.  


Use only non�flammable glass or mineral fiber insulation.  Don’t die in a house fire for the sake of conservation.  


Installation workmanship is critical for both the insulation and the vapor barriers.  See the Energy Efficiency Manual for the essential details.


Thick walls require special studs, which can be fabricated from ordinary lumber.  Space the studs on 24” centers.  To make the wall rigid and strong, use a stud design that spans the width of the wall.  


With the windows installed in the outside of the openings, thick walls create a very nice “window box” interior.  We installed Corian sills in all our windows.  They make great shelves for flower pots and knickknacks.  We can even sit in our living room windows.


2.  Use plywood exterior sheathing, caulked and nailed securely.  


This prevents air leakage, makes the house very strong, prevents cracks in the future, and provides a good nail base for siding. 


Do not install house wraps.  They are unnecessary with properly applied sheathing.  Also, do not use foam board insulation.  The Energy Efficiency Manual explains why.


3.  Avoid excessive glass area.  Limit glass to locations where it will do some good, either for a good view or for daylighting.


Even the best windows have high heat loss compared to insulated walls.  Also, windows account for most cooling load during warm weather.


�
4.  Install double- or triple-glazed windows that open easily and close tightly, with good thermal breaks in the frame. 


I prefer enameled aluminum for window frames.  Wood frames warp, and plastic frames become brittle with age.  A good thermal break minimizes heat loss through the metal.


5.  Install doors with excellent weather sealing.  


I installed Stanley metal-faced doors in my house.  These have magnetic gaskets that work very well.  They are still tight after 22 years.  However, metal doors need a good grade of enamel paint to prevent rusting of the exterior surface.


6.  Reduce the cooling load with effective shading of all windows.  Use ample roof overhangs or awnings.   Customize the shading of each window to its orientation.


Deep overhangs also prevent basement moisture problems and extend the life of wall finishes.  Attic trusses that are designed to allow deep attic insulation will have wide overhangs anyway, so make the most of them.


7.  Radically vent the attic, or in a vaulted ceiling, the space above the insulation.  Install a tall ridge vent, along with large soffit or gable end louvers.  Vaulted ceilings should have a 6” freely ventilated air space above the insulation.


Think of the roof surface as an umbrella, not a raincoat.  Ideally, attic space (including the air gap above the insulation in vaulted ceilings) should be wide open to breezes.  Keep it cool.


8.  Make the roof as reflective as possible. 


This is not as obvious as it seems.  See the Energy Efficiency Manual for details. 


9.  Install heating and cooling systems that allow for separately controlled heating of individual spaces.


My ideal house would have baseboard convectors for heating, with a separate heating circuit and thermostat for each room.  Convectors are silent.  Having no ducts avoids dirt and allergy problems.  It is easier to install pipes than ducts.


For cooling, I would use a number of split system air conditioners, separately cooling areas that are used at different times.  I like the Mitsubishi “Mr. Slim” models.


10.  Select high-efficiency models of all heating and cooling equipment, water heating equipment, toilets, and all other appliances.


High-efficiency versions of all appliances are available.  Several Web sites give you the efficiency ratings of the most efficient models of every kind of appliance. 


11.  If your heating equipment burns fuel, install a separate outside air intake that supplies combustion air directly to the furnace.  


12.  Install programmable thermostats to control heating and cooling automatically.


These are inexpensive.  Make sure you get the right features.  See the Energy Efficiency Manual for details.


�
13.  Buy a thick, cozy goose down comforter, and turn off the heat at night.


This will keep your relationship warm.  The programmable thermostat will turn on the heat before you get up.


14.  Install separate hot and cold water faucets, instead of single-lever faucets.


The cheapest type of fixture is the best, in this case.


15.  Install low-flow shower heads. 


Expect an argument with your spouse about these.  See the Energy Efficiency Manual for selection issues.  Consumer Reports occasionally does a report on different models. 


16.  If a number of males will live in the house, install a urinal. 


It makes no sense to use a gallon or two of water to flush a few ounces of urine.  Install a model that uses minimal water to flush.  Install the urinal behind a discreet partition, unless you want to be known for your originality.


17.  Install a high-volume range hood, along with a separate outside air supply to the kitchen that vents through the range hood.  Install a damper in the air supply that opens only when the hood operates.


A range hood sucks air out of the house, so you need to replace it with an equal amount of air from the outside.  Supplying air directly to the hood area avoids the need to heat or cool the air, and improves the effectiveness of the hood.  You may have to explain this simple innovation to your builder.


18.  Get a microwave oven for your kitchen, and use it. 


Yes, they really do use much less energy than stoves.  They heat only what matters. 


19.  Put lids on your pots and pans when you cook.


This simple habit can cut your cooking energy in half.  And yes, water boils at the same temperature whether the pot is covered or not.


20.  Install fluorescent lighting in rooms where lights stay on for long periods. 


But, do not use fluorescent lighting outside in cold climates. 


21.  Install motion sensors to control lighting in appropriate locations.


Motion sensors are tricky to apply.  See the Energy Efficiency Manual.


22.  Use energy conscientiously.  Turn things off when you don’t need them.


For example, you may have heard that it is more efficient to leave the air conditioner running all day while the house is empty.  That is simply not true.  All equipment should be turned off when it is not needed.


23.  Plant deciduous trees around the house in a way that optimizes shading and makes your yard beautiful.


See the Energy Efficiency Manual about tree planting to save yourself trouble later.


�
24.  Make your house beautiful, comfortable, and functional, so it will be a credit to efficient design.  


Energy efficiency does not need to conflict with comfort, convenience, appearance, or health!
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