CLEAN ENERGY ALTERNATIVES

TEN THINGS PEOPLE CAN DO TO USE CLEAN ENERGY
Americans use 23% of all the energy consumed in the
world – more energy than any other nation.(1) You would
have to burn a tree plantation the size of Texas and Louisiana every year to provide the equivalent amount of energy.
Per capita, we use twice as much energy as England, Japan,
or Germany, 10 times more than China, 25 times more than
India, and 309 times more than Ethiopia.
The U.S. has 28% of the world’s motor vehicles driving
on 25% of the world’s roads.(2) We heat, cool, and light so
many buildings that they collectively cover an area the size
of New Jersey. We heat enough water every year to fill
Lake Travis 5 times. Our food system is also the most
energy-intensive in the world due to high consumption
levels of animal products, food processing and packaging,
and large percentages of food imported from other regions
of the country or other countries.
In general terms, duct sealing and balancing is THE most
important energy measure you can employ for an old or
new house. You can have the most energy saving air
conditioner or heater in the world, but if your ducts leak,
you may largely be cooling and heating your attic more
efficiently. Ducts in a typical home leak 25% of the conditioned air. This represents most of the air leakage in a
house. Some poorly built apartment units can be as high as
45%! With proper sealing, this can be reduced to 10%.
“Balancing” air delivery by installing larger ducts to allow
more air to enter a room or relief vents that prevents
overpressurized rooms improves comfort and lowers bills.

America’s conventional energy policy pollutes air and
water, destroys land with strip mining and urban sprawl,
and creates major national security risks. It puts consumers at the mercy of predatory multinational energy companies, and is literally changing the climate of the world
through global warming.
Most Americans wish they could do something to break
away from “conventional” fossil and fissile poisons that
have become so common with modern energy use, but are
not sure what to do. This article discusses 10 major things
you can do to begin to break free. Most of these actions do
not require lifestyle changes. In many cases, actual products and services are specified to help Austin consumers.

There are air quality benefits from this retrofit as well.
Leaking ducts can pull supply air in from a garage that is
contaminated with chemical fumes, a yard with pesticides,
or an attic with mold or dust.

If you feel motivated beyond these actions, you can read
the next section about major actions the Austin region can
take to break free from conventional fuels. It will require
personal involvement in the political process. (Consider it
a lifetime hobby.) But you can make a difference here too.

Ceiling insulation is also important, but each inch of
added insulation is less effective than the preceding inch.
If you pile on more insulation after a certain point, you will
increase comfort but not achieve much energy savings.

1. Retrofit Your Residence
A Different Kind of Homeland Security

Sometimes old insulation has lost part or most of its
effectiveness because it has become compressed, matted,
or damaged from roof leaks. And in some homes the

The process begins where you live. While every building has different characteristics, it is possible in many cases
to save over half the energy you use on heating and cooling
by weatherization and use of efficient equipment.
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The Directory analyzed a 1960s single family home with
a 1990s air conditioner and minimal ceiling insulation.
With weatherization and an efficient Heating, Ventilation,
and Air Conditioning (HVAC) upgrade, the home saved
over half its cooling and heating energy at a cost of less than
$4,000 and a payback of less than 4 years.(3) Savings can be
as high as 72% with a very high efficiency unit, though the
payback will be much longer because of the increased
cost.(4)
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Breathe easier and conserve more energy
with our “whole house” approach –
ductwork and airflow diagnostics and repair,
air infiltration testing and sealing,
whole house filtration and dehumidification,
fresh air intakes, insulation, solar screens,
super efficient heating and cooling systems
and controls.
Experts in helping you qualify for
low interest loans or cash rebates.
First service and repairs on all brands.
Free estimates on system replacement.
Clean, courteous, and prompt.
“They’re really nice boys.”

Air conditioning, heating, energy conservation, and indoor air quality.
Call 834-8627 for a free estimate.
TACL B005532C
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Solar screens that filter out the majority of solar heat gain
are a huge energy saver in the summer, but they reduce
winter gain by almost the same percentage. Despite this,
the hot summer climate in Austin assures that homes will
generally receive a net benefit from screens. But the
optimal course of action would be to remove solar screens
in winter.
Efficient heating, ventilating, and air conditioning (HVAC)
can achieve phenomenal savings. The national code of 10
SEER (Seasonal Energy Efficiency Ratio) was changed to 13
SEER at the beginning of 2006. But units as high as 17 SEER
can be cost effective in some applications, and top-of-theline units soar to 20 SEER for standard air conditioners and
even higher for geothermal heat pumps (see next section).
Today’s standard gas furnaces save about 21% over old
units, and new air-source heat pumps can save about 50%
on space heating compared to old units.
Since 1982, the City of Austin has offered its citizens one
of the most comprehensive energy conservation programs
in the country for homes and apartments. These programs
include financial incentives and quality control. (For more
information about these, see the Clean Energy Section.)
The chart below gives estimates of energy savings for
various measures. A list of the top contractors in Austin
that do the majority of conservation retrofits is on the next
page.
Duct boot sealed with mastic
ceiling insulation does not cover the complete ceiling.
Since heat moves towards the coldest place in a ceiling to
enter or exit a building, this can eat away at insulation’s
effectiveness: 80% coverage does not mean 80% efficiency.

Retrofit Savings for Existing House
(Percent Use Compared to Base Case)

Existing House Base Case
Duct Sealing/Duct
Insulation
Above with Attic Insulaton
Above with Infiltration
Above with Solar Screens
All Retrofits w/AC
Changeout
0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

This analysis compares an old, 1960's home with R-11 insulation and a 10-SEER air conditioner to a home that is retrofitted with
energy efficiency measures and has as new 15.5 SEER air conditioner and a 0.8 AFUE furnace installed.
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WEATHERIZATION CONTRACTORS
A-1 Air Conditioning
A-Plus Energy Management & Heating
Air Conditioning Specialists
Air Services of Austin
Airtech Energy Services of Austin
All Year Heating & Cooling
American Conservation & Air
ARS Service Express
Blue Air
Climate Mechanical
Conservation Services, Inc.
Dan White's Screens & Things
Faught Service Company
Fox Service Company
Integrity Energy Coatings
McCullough Heating & Air Conditioning
Strand Brothers
Totally Cool Heating & Air
Wise Energy Systems

8200 Pax Drive
2116 White Horse Tl.
6733 Burnet
11511 Larch Valley
727 W. Stassney
7209 N. Lamar
9705 Burnet Road, Suite 110
2306 W. Howard Lane, Unit A
6901 McNeil
8312 S. Congress
2919 Wadsworth Way
5210 Hwy. 290
9602 Beck Circle
4300 S. Congress
1709 Old Mill Rd.
4208 S. 1st St.
819 Wagon Trail
625 Brentwood
5114 Balcones Woods Dr., Suite 307-287

Austin, TX 78736
Austin, TX 78757
Austin, TX 78757
Austin, TX 78754
Austin, TX 78745
Austin, TX 78752
Austin, TX 78758
Austin, TX 78726
Austin, TX 78729
Austin, TX 78745
Austin. TX 78748
Austin, TX 78735
Austin, TX 78758
Austin, TX 78745
Cedar Pk, TX 78613
Austin, TX 78745
Austin, TX 78758
Austin, TX 78752
Austin, TX 78759

288-9900
450-1980
458-1175
832-1239
447-1100
467-2665
335-2222
795-2334
257-8423
440-0123
282-8811
892-2150
419-1066
442-6782
331-9444
280-0011
834-8627
467-2689
246-6565

NA
www.aplusac.com
www.aircondspecialists.com
NA
www.airtechaustin.com
www.allyearaustin.com
NA
www.ars.com
www.blueair-ac.com
www.climatemechanical.com
NA
NA
NA
www.foxservice.com
www.iesradiantbarrier.com
www.coolmenow.com
www.strand-brothers.com
www.cityconservation.com
NA

Radiant Barriers

ratings. Higher quality backings will make installation less
problematic.

Heat build-up in an attic can be outrageously uncomfortable. During the summer, when temperatures can be
90-100˚ F, a hot attic can contain air that is 140˚ F and hotter.
Some of this heat is conducted from the attic through the
insulation and then through the ceiling into the building.
Heat is also conducted through attic ducts. At sunset, it can
be hotter inside a house than the outdoor temperature due
to heat buildup in a hot attic.

The most important thing to remember is to install the
foil with a metal side facing down. This prevents the
radiant barrier from losing effectiveness due to dust buildup. If a radiant barrier is installed flat on top of attic
insulation, it will eventually become useless because of
dust build-up.
A good primer for Do-It-Yourselfers is online from the
Florida Solar Energy Center at http://www.fsec.ucf.edu/
Pubs/EnergyNotes/EN-15.htm

A radiant barrier is a sheet of aluminum or special paint
that reradiates as much as 95% of the incoming heat back
through the roof surface without conducting and holding
the heat in the material. In the southern part of the U.S., it
can typically save 8-12% of cooling energy, as well as make
the home more comfortable. There are several types of
radiant barrier materials.

3. Radiant Barrier Paint – Several kinds of paint or paint
additives claim to raise the reflectivity of treated surfaces.
It is most typically applied to the back of the roof deck
inside an attic. Products include powdered-glass additives to paint products, wet paint with additives already
included, and paint with emulsified aluminum pigments.
Though effective, these paints have a higher emissivity
(lower heat rejection) value than foil.

1. Foil-backed Roof Decks – This is the most cost-effective radiant barrier strategy. In this adaptation, foil paper
is pre-glued to roof decking material. For new houses and
reroofing jobs that need new decking board, there is no
extra labor in the installation of foil decking compared to
conventional decking. As such, payback is much quicker.
Radiant barriers are required or suggested by building
codes in new homes in Florida and Southern California.

Chemrex® Radiance®
www.radiancecomfort.com
Local: Kelly-Moore Paint Co.
Radiance® e-0.25 Attic Barrier for roof decks; Radiance® low-e interior
ceiling paint for painting attics and 2nd story rooms
E-Barrier
Local: Sherwin Williams
Metallic paint for roof decks

2. Foil Rolls – Radiant barrier retrofits are often labor
intensive and have long paybacks, but it is a good project
for Do-It-Yourselfers with basic carpentry skills, and greatly
increases comfort as well as saving on energy.

Integrity Energy Coatings (Contractor-installed)
331-9444
www.iesradiantbarrier.com
“Lo-Mit” aluminum coating

Stapling sheets of foil to the truss below the roof deck is
a common way to retrofit an attic. Foil materials come with
different features and qualities, including one or both sides
with metal, different backings (paper, fiber, plastic), different emissivities (the lower the better), and different fire
Individual Action – Conservation Retrofits
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To find out which window manufacturers use Cardinal
Low-e 140 glass, contact:

Radiant Barrier Paint Mix
www.heatshield-r20.com
Local: Arrow Paint, BMC West
Dry borosilicate glass powder added to wet paint; extends volume 20%

Cardinal Glass
203 Cardinal Road
Waxahachie, TX 75165
972-937-1708

Radiosity
www.radiosity.biz
Local: Monarch Paint
Dry borosilicate glass powder added to wet paint; extends volume 20%

Replacement Windows

2. Efficient Heating and Cooling
Unconventional Equipment

A more expensive retrofit for saving cooling and heating costs is to replace existing windows with new ones that
contain double-pane “low-e” glass that reflects infrared
heat while allowing visible light to enter a building. Window replacement in an existing house will generally not
pay for itself in energy savings, but it will improve comfort
in a house by reducing outside noise, dust, and in some
cases, insects. Virtually all new houses in Texas are now
required to be built with this product.

After upgrading ducts and weatherizing your structure, installing high efficiency HVAC can whittle down
comfort conditioning energy use by even larger amounts.
In many situations (particularly older buildings), it is
literally possible to cut energy use by 50-75% with weatherization, duct sealing, and advanced heating and cooling
equipment.

Energy use in windows is judged by their Solar Heat Gain
Coefficient (SHGC) and their U-Value. SHGC measures the
amount of heat the window allows to enter a house. Uvalue measures the entire window’s conduction of heat,
including the frame. For both values, the lower the number, the more energy-efficient the product is.

Air conditioner efficiency is often judged by a Seasonal
Energy Efficiency Rating (SEER). In 1970, this was estimated to be 7 SEER (or less). In 1990, the national standard
became 10 SEER; beginning in 2006, it is 13 SEER. But
standard (air cooled) units are now made with SEER levels
as high as 20, though these top-of-the-line units carry a
high premium. Unconventional units discussed below
have high efficiencies and are often cost effective.

In the southern U.S., SHGC is the more important indication of energy savings. Texas building codes require that
windows have a SHGC no higher than 0.4. But Cardinal
Glass now makes windows glass (“Low-e 140”) with a
SHGC of 0.26 for very little increased cost. Finding or
specifying windows that use this glass will save greatly on
cooling energy.

Water-Cooled Air Conditioners(5)
Modern air conditioners are “air-cooled,” that is, they
take heat from the inside of a building through the evaporator coil and deposit it to the outside of a building through
the condensing coils where the heat is released to the
surrounding air. This is a relatively inefficient way to
dissipate heat. Cooling towers, which cover the condensing coils with ambient temperature water, are much more
efficient. Consider how quickly you would cool off if you
were hot and immersed yourself in 80° water instead of 80°
air.

U-values are not as critical for energy savings in hot
climates; they are more cost effective in regions with harsh
winters. The value is determined both by the glass and
frame material.
In general, U-values decrease with the number of panes
of glass. (In Sweden, triple-pane glass is standard in new
homes.) Some windows also have the space between glass
panes filled with an inert gas like argon or krypton to
further increase efficiency.

Cooling towers are nothing new. Many large commercial air conditioners use them to dissipate the massive heat
buildup they must handle. But residential-sized cooling
towers are an uncommon phenomenon, even though they
hold great potential for energy savings. But there are now
2 companies that manufacture these smaller water-cooled
units, Allied Energy (Austin, TX), and Freus (Vinton, TX).

U-values get also better as frames become less conductive of outside temperatures. Aluminum has the worst Uvalue. Aluminum with thermal plastic breaks is better,
and this is succeeded by vinyl, wood, and composite
frames. Fiberglass windows have the best U-value.

These units have the capability of raising the Seasonal
Energy Efficiency Ratio (SEER) of an air conditioner to as
high as 22 (estimated). This represents a 41% savings over
today’s national minimum standard, and at least a 55%
savings over older units. They carry an increased premium
of about $1,000 (about $600 with a City rebate for efficient
equipment.) Thus the payback for a home using 1,500
hours a year of air conditioning is a little over 2 years. There
is a slightly increased water cost, as the unit uses about 24 gallons an hour. But this would only add about $10-20

Vinyl is not a green building product because of toxins
used in its manufacture. But it does have good energy
saving qualities for the price. Again, the savings from Uvalues in hot climates is minimal, but low U-values increase comfort and decrease noise.

Individual Action – Efficient Heating & Cooling
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per year to the cost of operation.

Geothermal Heat Pumps

Water cooled systems also have the capability of cooling
several air conditioners in sequence, such as a series of
units in a large home, small business, or apartment buildings. This type on installation carries an even lower
premium because the increased cost is divided over several units.

Similar to conventional air-source heat pumps, which
move heat from the air to heat or cool a building, geothermal heat pumps move hot or cold temperatures through
plastic pipes buried in the earth or submerged under
bodies of water such as lakes or ponds. The earth stays at
relatively constant and moderate temperatures (50 - 70° F)
a few feet below the surface.

The units are made of fiberglass and have an automatic
purge function to prevent growth of mineral scale. This
water can be reused for landscaping, further lowering
costs. They do not require freeze protection and use a
variable speed fan to match the air conditioning load and
maximize efficiency. Water-cooled units often extend the
life of an air conditioning system by allowing it to run
much cooler. (A doubling of equipment lifetime has been
speculated.)

These heat pumps greatly reduce energy use. In Austin,
they have a Seasonal Energy Efficiency Ratio (SEER) of
approximately 23 compared to the new national standard
of 13 SEER and a heating Coefficient of Performance (COP)
of about 5 compared to a standard air source heat pump
COP of 2 or 3.(6) And ground and water source equipment
does not need electric “strip” backup heat, which supplements air-source units when the outside air falls near
freezing temperatures, raising winter bills. (Air source
compressors function less efficiently as temperatures fall.)

Both companies carry 10-year warranties on the compressor. Allied Energy carries a 3-year warranty on parts,
while Freus carries a parts warranty of 10 years.

Since most homes are not located next to large bodies of
water, ground source applications are the most typical use
for this technology. Pipe can be laid either horizontally
(preferably 5 - 6 feet below the earth) or vertically, with a
water drilling apparatus creating bore holes. Current
horizontal technology requires a lot of space, as much as
5,000 square feet per average house. This means that it is
basically used in large lot houses, and usually new houses,
where there is no landscaping that needs to be replaced.
Trenching is also difficult in the Hill Country because of
the rocky terrain. Vertical drilling can go 60 to 250 feet
below the surface.

The increase in water use has been a source of concern,
particularly in water-short regions of the country. Freus
predicts its increased water use in hot climates to be about
7,500 gallons a year. To put this figure in perspective, if
every individual residence in Austin were to use watercooled air conditioners at this rate (many will use less), it
would increase the total water use in Austin by 6% at most
(again, assuming none of the purge water is used for
landscaping).
The makers of Freus claim the equipment actually conserves water in many cases, since power plants in certain
regions use more cooling water per kilowatt hour in the
production of electricity than water-cooled air conditioners use onsite. Since municipal water supplies use a lot
more infrastructure and energy to process and transport
than power plant cooling water, it is hard to draw a direct
comparison. But in actual water used, there is often a
positive balance with this type of air conditioning equipment.

Installing the ground pipe is the major additional cost of
the technology. It can add approximately $1,500 per ton of
air conditioning for vertical installations. This amount can
be reduced though drilling in volume (such as installing a
whole subdivision at once) or apportioning some of the
cost to a geothermal heat pump water heater.
The savings are dramatic. This equipment enables air
conditioning and heat pump efficiencies almost double
that of the 2006 appliance standards.

Allied Energy
1903 Westridge Drive
Austin, TX 78704
443-3938
www.alliedenergy.com
Wholesale and retail contact
Freus
8240 Doniphan Dr.
Vinton, TX 79821
(915) 886-9050
www.freus.com
Direct purchase for building owners or contractors

Individual Action – Efficient Heating & Cooling
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Tranquility 27™ Geothermal Heating & Cooling Systems
The Most Efficient Air Conditioner Manufactured Today
• Comfort: A system that automatically adjusts
to satisfy changing weather conditions by using advanced Two-Stage compressors and an
air delivery system that responds to your comfort needs.
• Homeowner Satisfaction: Independent consumer surveys rate geothermal systems as having the highest customer satisfaction compared
to other types of heating and cooling systems.
• Noise-Free Operation: Unlike traditional systems, geothermal units have no noisy outdoor
fans to disturb you or your neighbors.
• Safe and Clean: No flue, no odors, and no
danger of fumes.
• System Performance Monitor: Automatic alert
system lets you know if the system is not running at peak performance.
• Long System Life: Since the unit is using the
moderate temperatures of the earth, it is not
under as much strain as conventional systems, which
lengthens equipment life considerably.

The opposite of anxiety…is Tranquility 27™.
Homeowners just like you are growing more anxious
every day as energy prices fluctuate wildly. Even
worse, no permanent relief is in sight.

• Superior Air Quality: Compared to traditional fiberglass air filters, Tranquility 27™ filtration removes up to
9 times more dust, lasts 3 times longer, and captures
nearly 100% of pollen and spores.

What is a Geothermal Heat Pump?
The earth absorbs almost 50% of all solar energy and
remains a nearly constant temperature of 50°F to 70°F
depending on geographic location. Working with an
underground loop system, a ClimateMaster geothermal
unit utilizes this constant temperature to exchange energy between your home and the earth as needed for
heating and cooling.
With the installation of a ClimateMaster geothermal
unit, monthly utility bills will be lowered dramatically,
leaving more savings for your family. With geothermal,
you will enjoy savings up to 60% over conventional
systems, often with a short investment payback.

ClimateMaster Geothermal Heat Pump
Systems are locally available from:

Homeowner Advantages
• Low Utility Bills: Highly evolved components and
design make Tranquility 27™ the most efficient commercially available heating /cooling system anywhere.

Tom Romberg
Action Mechanical Services, Inc.
www.actionmech.biz
(512) 836-2222

• Flexibility: You get heating, central air conditioning,
and domestic hot water…three important benefits from
a single compact unit.

Over 150 Geothermal installations
in Central Texas
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GEOTHERMAL HEAT PUMP CONTRACTORS
Climatemaster – www.climatemaster.com
Action Mechanical Services, Inc
450 Spiller Lane
Allied Energy
1903 Westridge
FL Heat Pump – www.fhp-mfg.com
American Geothermal Systems
11604 Tridens Court
Liberty Mechanical
P. O. Box 340669
Water Furnace – www.waterfurnace.com
AET Inc.
P. O. 90565
P & M Air Systems
P. O. 620
Trane – www.trane.com/
PaleFace Heating and Air Conditioning P. O. Box 342155

Austin, TX 78746
Austin, TX 78704

836-2222
443-3938

www.actionmech.biz
www.alliedenergysystems.com

Austin, TX 78750
Austin, TX 78734

219-1465
835-9777

www.amgeosystems.com
NA

Austin, TX 78709
Leander, TX 78646

288-7523
259-1200

www.aetinc.us
www.pmair.com

Austin, TX 78724

264-2307

NA

And they generally have a much longer life than standard air source heat pumps and air conditioners. The
plastic pipe buried in the ground or submerged in water
carries a warranty of over 50 years. And the compressor
itself is expected to last much longer due, among other
things, to less stress from using the earth as a moderate,
constant-temperature heat source. Outdoor air temperature extremes of 20° F in the winter and 100° F in the
summer are no longer straining the system, as the ground
stays a constant temperature year round. Some have
predicted double the lifetime.

Multi-Split Systems
Ductless or “Multi-Split” systems are gaining popularity, particularly when houses add rooms, and in houses
where heating and cooling one room at a time is preferable.
These look a little like window air conditioners, but without a window. The only wall or ceiling penetration is for
the refrigerant line that attaches to the wall-mounted air
handler.
These units allow individual rooms to be selectively
heated and cooled as needed, and eliminate duct energy
losses from leakage and attic exposure. Moreover, they
have variable speed delivery (which supplies less conditioned air when less is needed) and occupancy sensors that
can turn conditioned air off in rooms that no one occupies.
As such, the equipment “follows the load” and the people
around a home to save even more energy.

This technology is not untested in the marketplace.
About 100,000 of these units were installed in 2005, and
about a million have been installed in the U.S.(7) However,
this number represents less than 1% of all central HVAC
systems in U.S. buildings.
In regions where utilities have specific programs to
promote them, geothermal heat pumps have excellent
ratings from residential utility customers - as high as 99%
customer satisfaction. To date, most of these units have
been in the service areas of Northern utilities. They are
gaining ground in certain southern regions such as coastal
Florida, where the salt air from the ocean can cause accelerated deterioration of outdoor metal compressors.

While the equipment itself is roughly 25% more expensive than conventional HVAC units, there are inherent
savings in installation, particularly duct installation and
electric wiring (since the equipment can accommodate
smaller amperage).
The most efficient unit on the market at this time is made
by Daikin: a heat pump with a SEER of 16 and a Heating
Seasonal Performance Factor of at least 7.2. The largest unit
has up to 1.5 tons of capacity and will supply 2 average
rooms at varying levels of temperature with a maximum
combined area of 1,000 square feet. The winter heating
mode will provide heat down to 5˚ F below zero. But colder
temperatures can be accommodated with strip heat backup installed separately.

Geothermal heat pumps are even more cost effective in
commercial buildings where heating, cooling, and refrigeration equipment run more hours. Lubbock Christian
University has retrofitted 3 of its buildings with great
success, and has plans to install heat pumps throughout
the campus. Public schools in North Central Texas have
also experienced monetary savings on energy bills of as
much as 62% compared to schools with conventional HVAC
systems.

The current Daikin representative for the Austin area is
listed below.

One interesting concept devised to avoid the high first
cost of these units is to have electric utilities own the
underground pipe, and then “lease” it for a small monthly
charge to the consumers. This would be an advance on the
concept of air conditioner rebates since utilities could
recoup all of their investment, although these units are
generally eligible for them as well.

K.D. Air
Kerry Davis
P.O. Box 762341
San Antonio, TX 78245
(210) 573-5286

A list of geothermal heat pump manufacturers and their
local installers is below.
Individual Action – Efficient Heating & Cooling
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3. Efficient Appliances
On an As Needed Basis

1. If you don’t need one, don’t get one.
2. Buy the size you need. Bigger is not always better.
Appliances that are oversized run less efficiently.

There have been marked increases in the efficiency of
appliances compared to what consumers used prior to the
first Energy Crisis in the 1970s. But energy consumption
for residential appliances and lighting actually went up
36% per capita and 67% overall between 1980 and 2001.(8)

3. For batch appliances (dishwashers, washing machines), run when there is enough work accumulated for a
full load.
4. When you buy a new appliance, look for the Energy
Star label, a voluntary standard that acknowledges models
that exceed national efficiency standards. A full list of
products that meet these requirements can be found at the
Energy Star Website: www.energystar.gov/

This paradox has occurred because as our appliances
have gotten more efficient, more people are buying them
(both as a percentage of households and overall), the
appliances are getting bigger and more luxurious, and we
buy them even when they are not needed. Also, new types
of equipment such as home computers that did not exist a
few decades ago are now common.

5. Refrigerators have decreased their energy use by
about 75% since the mid-1970s, but they are still the most
energy-consuming appliance in a home. See the sidebar on
p. 8 for tips on how to save energy.

Dishwashers are an example of what has happened.(9)
In 1980, 37% of households contained one; but in 2001, this
went up to 53%. And since the number of households in the
U.S. increased 30% during this time period, the actual
number of dishwashers almost doubled! (It makes you
wonder how the nation survived with dish towels.)

Following is a list of the most energy-efficient refrigerators and dishwashers. The Directory also includes a list of
energy and water efficient washing machines in the Water
Conservation Section. For the most updated list, consult
the Energy Star Web site: www.energystar.gov/

Between 1980 and 2001, the number of swimming pools
more than doubled, the number of refrigerators increased
by about 34%, and the percentage and number of energywasting all-electric ranges went up 45%.(10)

Note: Refrigerator savings/yr. was estimated using 7.2¢/
kwh. While most calculations for the Directory were done
at a higher rate, this is the lower "first tier" of Austin electric
rates, and the one most likely to be used for essential
services such as refrigerators.

Appliances provide comfort, convenience, and in some
cases are essential to daily survival (such as refrigerators
and space heaters). Buying energy-efficient models will
help lower bills, but there are several other things you can
do to save energy.
Appliances in U.S. Households

Year

Number of Households (millions)
Air-Conditioners – % of Households
Number of Households
Clothes Washer – % of Households
Number of Households
Clothes Dryer – % of Households
Number of Households
Dishwasher – % of Households
Number of Households
Freezer, Separate – % of Households
Number of Households
Oven, Microwave – % of Households
Number of Households
Swimming Pool Pump – % of Households
Number of Households
Electric Range – % of Households
Number of Households
Gas Range – % of Households
Number of Households
Refrigerator (one) – % of Households
Number of Households
Refrigerator (2+) – % of Households
Number of Households

82,000,000
57%
46,740,000
74%
60,680,000
61%
50,020,000
37%
30,340,000
38%
31,160,000
14%
11,480,000
3%
2,460,000
54%
44,280,000
46%
37,720,000
86%
70,520,000
14%
11,480,000
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2001

107,000,000
78%
83,460,000
79%
84,530,000
74%
79,180,000
53%
56,710,000
32%
34,240,000
86%
92,020,000
6%
6,420,000
60%
64,200,000
39%
41,730,000
83%
88,810,000
17%
18,190,000

Overall %
Increase

79%
39%
58%
87%
10%
702%
161%
45%
11%
26%
58%

Refrigerators

Refrigerators – The Fine Points

Brand

Model

Adjusted KWH/Yr.
Austin
Volume
Savings/Yr.

Top Freezer
Kenmore
Kenmore
Kenmore
Kenmore
Frigidaire
Frigidaire
Kenmore
Kenmore
Kenmore
Kenmore
Kenmore
Kenmore
Kenmore
Kenmore
Kenmore
Kenmore
Kenmore
Kenmore
Kenmore
Kenmore
Sun Frost
Sun Frost

7428*40*
7429*40*
7420*40*
7421*40*
FRT21FR7E*
FRT21KR7E*
7390*30*
7393*30*
7498*40*
7499*40*
7592*40*
7594*40*
7490*40*
7491*40*
6397*30*
6398*30*
7397*30*
7398*30*
7682*40*
7683*40*
RF-16
RF-12

25.73
25.73
25.72
25.72
23.9
23.9
21.98
21.98
21.98
21.98
21.98
21.98
21.94
21.94
21.89
21.89
21.89
21.89
20.9
20.9
16.77
11.41

422
422
417
417
432
432
392
392
392
392
392
392
387
387
392
392
392
392
407
407
254
171

$7.63
$7.63
$7.99
$7.99
$12.10
$12.10
$7.13
$7.13
$7.13
$7.13
$7.13
$7.13
$7.49
$7.49
$7.13
$7.13
$7.13
$7.13
$11.66
$11.66
$10.22
$12.82

Side-by-Side
Kenmore
Kenmore
Kenmore
Kenmore
Kenmore
Amana
Amana
Amana
Jenn-Air
Jenn-Air
Jenn-Air
Jenn-Air
Kenmore
Kenmore
Maytag
Maytag
Maytag
Maytag
Maytag
Maytag
Maytag
General Electric
LG Electronics
LG Electronics
Whirlpool
Whirlpool
Whirlpool
Kenmore
Kenmore
Kenmore
Kitchen Aid
Kitchen Aid
Kitchen Aid
Kitchen Aid
Monogram

5656*40*
5657*40*
5460*30*
5560*40*
5561*40*
ASD2626HE*
ASD2627KE*
ASD2628HE*
JSD2690HE*
JSD2695KE*
JSD2695KG*
JSD2697KE*
5700*
5701*
MSD2656KE*
MSD2656KG*
MSD2657HE*
MSD2659KE*
MSD2660KE*
MSD2660KG*
PSD269LHE*
PSF26PGT
LRSC26960**
LSC2696#**
EC3JHA*R*0*
GC3PHE*N*0*
GC3SHE*N*0*
4432*40*
4442*60*
4443*60*
KSBP23IN**0*
KSBS23IN**0*
KSCS23FS**0*
KSCS23IN**0*
ZIS360NR

31.91
31.91
31.82
31.82
31.82
31.76
31.76
31.76
31.76
31.76
31.76
31.76
31.76
31.76
31.76
31.76
31.76
31.76
31.76
31.76
31.76
31.61
31.31
31.31
28.77
28.77
28.77
28.75
28.75
28.75
28.75
28.75
28.75
28.75
27.74

581
581
581
579
579
580
580
580
580
580
580
580
580
580
580
580
580
580
580
580
580
571
565
565
557
557
557
539
539
539
557
557
557
557
547

$10.58
$10.58
$10.51
$10.66
$10.66
$10.58
$10.58
$10.58
$10.58
$10.58
$10.58
$10.58
$10.58
$10.58
$10.58
$10.58
$10.58
$10.58
$10.58
$10.58
$10.58
$11.09
$11.30
$11.30
$10.08
$10.08
$10.08
$11.30
$11.30
$11.30
$10.01
$10.01
$10.01
$10.01
$10.01

Individual Action – Appliances

Besides getting an efficient model, there are other
things you can do to make sure refrigerators work as
efficiently as possible.
• If possible, avoid unnecessary heat by locating the
appliance away from stoves or direct sunlight.
• Though many new refrigerators have sealed coils,
some newer and many older models have coils directly
exposed to air. Removing dirt from them allows the unit
to run more efficiently.
• If a unit’s freezer is relatively empty, storing containers of water inside that freeze to ice will allow the
refrigerator to retain its cold charge longer. (Temperatures are retained longer with solid matter than air.)
• Allow space for air to circulate in back. Framed
“refrigerator cabinets” may look nice, but they increase
energy usage.
• Refrigerators with top freezers are generally more
efficient than bottom freezers, and both are more efficient than side-by-side units. The biggest reason for
purchasing these units is the Through-The-Door ice
maker. But ice makers of this kind are prone to maintenance problems. Unless you have special circumstances,
the extra expense, energy use, and maintenance of this luxury
should be avoided.
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Monogram
Jenn-Air
Jenn-Air
Jenn-Air
Kenmore
Kenmore
Kenmore
Kenmore
Kenmore
Maytag
Jenn-Air
Jenn-Air
Jenn-Air
Maytag

ZISS360NRS
JCD2290HE*
JCD2292HT*
JCD2295HES
5420*30*
5520*40*
5521*40*
5636*40*
5637*40*
MCD2257HE*
JCB2280HE*
JCB2282HT*
JCB2285HES
MCB2256HE*

27.74
26.67
26.67
26.67
26.67
26.67
26.67
26.67
26.67
26.67
26.48
26.48
26.48
26.48

547
537
537
537
540
540
540
540
540
537
510
510
510
510

$10.01
$9.94
$9.94
$9.94
$9.72
$9.72
$9.72
$9.72
$9.72
$9.94
$9.22
$9.22
$9.22
$9.22

Bottom Freezer
Amana
Kenmore
Kenmore
Kenmore
Kenmore
LG Electronics
Amana
Amana
Amana
Kenmore
Kenmore
Maytag
Maytag

AFD2535DE*
7550*
7551*
7552*
7553*
LFX25970**
ABB2222FE*
ABL2222FE*
ABR2222FE*
6533*
6725*
MBF2255KE*
MBF2256KE*

29.4
29.4
29.4
29.4
29.4
29.2
25.83
25.83
25.83
25.83
25.83
25.83
25.83

505
505
505
505
505
515
459
459
459
459
459
459
459

$13.03
$13.03
$13.03
$13.03
$13.03
$12.24
$8.57
$8.57
$8.57
$8.57
$8.57
$8.57
$8.57

Maytag
Maytag
Maytag
Maytag
LG Electronics
LG Electronics
LG Electronics
LG Electronics
Liebherr
Liebherr

MBL2255KE*
MBL2256KE*
MBR2255KE*
MBR2256KE*
LRD*20731**
LBC(N)20530**
LDC(N)20731**
LRBC(N)20530**
CS1350
HC1050

25.83
25.83
25.83
25.83
23.67
23.65
23.65
23.65
13.96
10.4

459
459
459
459
440
440
440
440
439
430

4. Energy-Efficient Lamps
Sunlight in a Bottle

$8.57
$8.57
$8.57
$8.57
$9.22
$9.22
$9.22
$9.22
$12.24
$11.59

Dishwashers
Brand

Model

Asko
Asko
Asko
Asko
Asko
Asko
Asko
Asko
Viking
Viking
Asko
Asko
Asko
Dacor
Dacor
Ariston
Ariston
Ariston
Ariston
Ariston
Ariston
Asko
Asko
Asko
Haier
Haier
Asko
Danby Designer
Danby Designer
General Electric
Eurotech
Eurotech
Eurotech
Eurotech
Monogram
Miele
Fisher & Paykel
Kitchen Aid
Miele
Miele
Miele
Miele
Silhouette

kWh/Year Percent Better
Than Federal
Standard

D3531XLFI
D3531XLHD
D3251FI
D3251HD
D3251XLFI
D3251XLHD
D3252XL**
D3451XL
DFUD042
DFUD142
D3122XL
D3331XL
D3432XL
EDW24
IDW24
L63*
LI640*
LI670*
LI700*
LL64*
LL65*
D3112XL
D3121
D3121XL
HDB18EB
HDB18EBS
D32121
DDW1802W
DDW1805W
GSM18**J
EDW242C
EDW254E
EDW274E
EDW294
ZBD1800G
G832
DD603-USA
KUDD01D
G818
G2630
G2670
G2830
DDW1806BSL

194
194
231
231
231
231
231
231
234
234
242
242
242
267
267
270
270
270
270
270
270
278
278
278
275
275
278
280
280
282
290
290
290
290
294
297
323
323
301
312
312
351
310

141%
141%
102%
102%
102%
102%
102%
102%
100%
100%
93%
91%
91%
76%
76%
74%
74%
74%
74%
74%
74%
70%
70%
70%
70%
70%
67%
67%
67%
65%
61%
61%
61%
61%
59%
58%
57%
57%
54%
50%
50%
50%
50%

John Dolley

Lighting uses about 17% of the electricity and 10% of
total energy used in residences; 90% of this energy is from
inefficient incandescent lamps.(11) Sixty percent of all
domestic lighting energy is used in kitchens, bathrooms,
living rooms, and outdoor illumination.
The best thing a consumer can do is to switch to fluorescent lighting whenever possible. While it is not appropriate in every case, strategic use of various types of fluorescent lighting can create more light at less cost, render a
better quality light, and save on replacement lamps and
maintenance as well. The energy savings can be astounding – over 90% in certain situations.
There are several technologies to make use of when
changing to fluorescent lamps.
1. Compact Fluorescents – Since the early 1980s, fluorescent lamps have been made that screw into incandescent light bulb sockets. Dubbed “compact fluorescents
(CFs)”, they are now a common product at grocery and
hardware stores. CFs typically save 66–75% of the energy
used by incandescent bulbs. While higher in cost, they pay
for themselves in energy savings, lamp replacement, and
maintenance time.
There are several reasons why CFs have made only slow
increments into the home lighting sector. These included
higher first cost, and poor quality from some manufacturers. And many of these lamps had characteristics that did
not translate to every application. Most did not work with
dimmers. Many did not work inside enclosed fixtures
because the high heat build-up shortened lamp life. Some
CFs did not even fit into various fixtures, and some of the
models that did fit give lower light levels than a conventional light bulb.
But CFs have matured. Costs have come down, quality
standards have been established, and some products are

Individual Action – Lighting
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and 4) closely resemble natural light (see discussion below).

specifically made to work with dimmers or inside enclosed
fixtures. New “mini” spring or twist lamps can now
produce more usable light for their size than older CFs. It
is also quite common for lighting companies to make new
fixtures specifically designed to use CFs instead of
incandescents.

Since these characteristics are not found everywhere,
the Directory has compiled a chart of unique CF products.
This chart does not include every manufacturer, but it does
include most of the major ones sold in this region.

There are at least 2,000 CF products on the American
market made by about 140 companies. Their use is not
limited to conventional fixtures. They can be combined
with reflectors to replace floodlight (PAR) lamps, which
are also used in recessed “can” fixtures. Other new uses
include small lamps for bathroom vanities, advertising
signs, and even chandeliers.

While most grocery stores, department stores, and hardware stores will have some models, the sizes and characteristics you seek may not be on their shelves. When trying to
locate special bulbs, it is a good idea to consult the Internet to get
the specs that you need (e.g., size, dimming, full spectrum, etc.)
and then special order them, or call the retailer in advance.

When looking for these products, the minimum quality
standard you should seek is the Energy Star label. This is a
voluntary rating program run by the U.S. Environmental
Protection Agency that grants its approved label to companies whose products pass third party analysis. These
products have to meet specifications for longevity, light
output over time, color quality, and energy usage.

This chart includes CFs with that best resemble sunlight. Note that the “full spectrum” category lists both
Color Temperature (in degrees Kelvin) and Color Rendering Index. Full spectrum light is defined as a Color Temperature of 5000˚ K or above and a Color Rendering Index
of 88 or above. Some of these lamps also intentionally emit
small amounts of ultraviolet radiation to imitate sunlight.

Consumers can also look for products with special
features. These include lamps that: 1) work with dimmers;
2) fit inside enclosed fixtures; 3) imitate “3-way” lamps;

COMPACT FLUORESCENT
LAMP MANUFACTURER
AM Conservation Group
American Environmental Products
Durotest
Feit Electric
Full Spectrum Solutions

WEBSITE
www.amconservationgroup.com
www.sunalite.com
www.durotest.com
www.feit.com
www.fullspectrumsolutions.com

√
No
No
√
No

√
No
No
No
No

√
No
√
√
No

GE Lighting

www.gelighting.com/na/

√

√

√

Globe Electric Inc.
Greenlite Corp.
Harmony Lighting

www.globe-electric.com
www.greenlite.ca
www.harmonylight.com

√
√
√

√
√
√

√
√
√

Lights of America

www.lightsofamerica.com

√

Flood

No

Litetronics International
Lumatech Corporation
Lumiram

www.litetronics.com
www.lumatech.us
www.lumiram.com

No
No
NA

No
No
No

No
No
√

Maxlite

www.maxlite.com

√

√

√

Osram Sylvania
Panasonic(R)

www.sylvania.com
www.panasonic.com

√
√

√
No

√
No

Philips Lighting

www.nam.lighting.philips.com/us √

No

No

Prolume
Satco
Sunpark Electronics
TCP

www.halcolighting.com
ww.satco.com
www.sunpkco.com
www.tcpi.com

√
√
√
√

No
No
√
√
Torchiere No
√
√

Ushio

www.ushio.com

No

No

No

Verilux

www.verilux.net

No

No

No

Westinghouse Lighting

www.westinghouselighting.com

√

Flood

√

√+ UV emitting
1 Use in enclosed fixtures varies by product. Always check specs for each product.
2 – Premium Mini-Bulb; Not Energy Star Rated 3 – Outdoor Only 4 – GEN IV

Individual Action – Lighting
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Some products are also engineered to endure the heat of
enclosed fixtures. While lamps listed here are reported by
their companies to do this, consult specs or product labels to

RETAIL ACCESS FROM AUSTIN
Web sales only
Phone/Web sales. Phone order: (800) 339-9572
www.naturallighting.com
Home Depot, Lowe's, Costco
Phone/Web sales
Walmart, Target, Home Depot, Ace Hardware,
NA No
Albertsons, Rexel, Sears Hardware, Eckerds
No No
Costco, Wal-Mart, Walgreen
No √
Schacht Lighting, The Light Bulb Shop
NA √
American Light. Also goodcommonsense.net
Phone/Web sales, Walmart, Costco, Lowe's,
No No
Sam's, Home Depot, Ace, Albertsons
No √
Schact Lighting, Southwestern Electric & Supply
No Flood Phone sales. Phone order: (609) 689-3122
√
NA
Ecowise
American Light; Texas Energy Products, Austin
No 2
Innovations, Facilties Solution
No 3
Lowe's, HEB, McCoy's
No 4
See AM Conservation above
Dealers Electric, Southwestern Electric Supply,
No 5
Wesco
No No
Unisource, Nunn Electric Supply
6 No
Texas Light Bulb
No √
Phone order: (310) 320-7880, x 200
√
√
Home Depot, The Light Bulb Shop
American Light, Rexel, Light Bulb Shop, Lamar
No No
Wholesale Supply
√
√
Phone/Web sales. Phone order: (800) 786-6850
McCoy's, CED, Texas Light Bulb, Dealers Electric,
√
√
Texas Ceiling Fans, Rexel, American Light Bulb
NA
√+
√+
No
√

√
No
No
√
No

5 – Marathon Universal

6 – Sells Verilux

fixtures, which have no perforations, are gasketed or
caulked where they meet the ceiling, and are built to
tolerate insulation laid over them.

be sure.
2. Conventional Fluorescent Fixtures – Hardwire
fluorescents are the standard in commercial buildings.
They are even more efficient than CFs, and light much
larger areas. They are generally at least 74% more efficient
than incandescent lamps, and have longer lamp life than
CFs. It is technically possible to save over 90% of the
lighting used by incandescents with a combination of
efficient hardwire fixtures, efficient lamps and ballasts,
occupancy sensors, and dimmers. The Chart below shows
incremental savings from different strategies including
super-efficient hardwire fixtures, daylight-colored lamps
whose light allows people to see better with less lumens,
and occupancy sensors. Natural daylighting techniques in
new homes in combination with these other technologies
can save even more energy.
Residential Lighting
Savings Measures

Percent
Reduction

Incandecent Lights Base
Compact Flurescents
T-12 Hardwire Fixture
T-8 Hardwire Fixture
Super T-8 Lamp
Daylight-colored Fl. Lamps
Occupancy Sensors

0%
66-75%
74%
82%
86%
89%
90%

4. Occupancy Sensors – Sensors or detection devices
automatically shut lights off after a few seconds or minutes
to save energy. Detection devices are generally of two
varieties, infrared and ultrasonic. Each have their advantages and disadvantages. Infrared sensors are better at
detecting people as opposed to motion (such as wind or
fans, which can trigger the switch without people). Ultrasonic has a wider range than infrared sensors.
In some situations, such as outdoor security lighting,
sensors can save 90% of energy. Inside buildings, a 10%
savings is considered conservative. Sensors can be used
with both incandescent and fluorescent lamps.
5. Natural Lighting – All lamps are not created equal.
Lamps not only vary in energy use and light output, but
also in light quality. Since humans have evolved with
sunlight as their primary source, they see better with
artificial lamps that more closely resemble it. The theory of
“scotopic light” holds that lamps resembling sunlight need
less light output to achieve the same visual affect. This not
only allows a reduction in energy use, but in general makes
people feel more comfortable with indoor environments.

Not every fixture is appropriate for CFs or hardwire
fluorescents. Closets and low-use fixtures will not get a
quick monetary return, and fixtures frequently turned on
and off may cause premature fluorescent lamp failure.
And most homes do not use as much lighting energy as
offices, so payback in residences will generally be longer
than in commercial buildings.

There are 3 ways lamps can imitate sunlight. The first is
color rendering index (CRI), which measures the ability of
people to discern different shades of color.
The second is color temperature, which compares the
color of artificial light to sunlight. Imagine a piece of
glowing metal heated until it glows. At lower temperatures, it achieves a redish glow (like a torch). At higher
temperatures, it turns a bluish white, which roughly approximates sunlight’s “color.” Incandescent lamps have
good CRI, but are well below sunlight’s color temperature.

Still, the new residential energy building code in California now requires: all bathroom lighting to be efficient or
have occupancy sensors; 50% of kitchen wattage to be
efficient; all pendants, tract lighting, and recessed lighting
be efficient, and most outdoor lighting to be either efficient
or have motion and photosensors. Efficient is defined as
fluorescent lamp use or equivalent.

The third way sunlight can be imitated is by emitting
ultraviolet light (UV-B) as well as the visible spectrum.
Ultraviolet radiation is essential for the human body to
metabolize calcium. It also kills germs. But the equivalent
amount of UV light received from these lamps over an 8hour period amounts to about 6 minutes of full sun exposure. Critics of these lamps wonder whether they are
worth the premium.

3. Efficient Recessed Cans – Recessed “can” fixtures are
popular in residences. Most often used in kitchens, they
provide bright focused light on a small area. But they
waste energy in at least 4 ways: 1) they use inefficient
incandescent lamps; 2) these lamps create waste heat which
affects air conditioning; 3) the fixtures leak around the
sides and from perforations in the can itself; and 4) the
fixtures cannot have insulation placed over them in the
attic, weakening the important benefits of ceiling insulation.

There are both compact and hardwire fluorescent lamps
that resemble sunlight. The best lamps for color rendition
have a CRI above 88 and a color temperature of 5,000˚
Kelvin or above. Note that these lamps generally have a
penalty in lumen output (brightness). This is partially
made up by scotopic lighting effect.

Two products can correct these problems. Incandescent
lamps can be changed to Recessed Compact Fluorescents
(R-CFLs), which use a reflector at the top of the lamp to
increase usable light output. And the fixtures themselves
can be replaced with Insulated Ceiling Air Tight (ICAT)
Individual Action – Lighting

To contact smaller companies, see the previous chart for
compact fluorescent lamps.
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Company
Durotest
Full Spectrum Solutions
GE
GE
GE
Litetronics
Philips
Philips
American Env. Products
Sylvania
Sylvania
Westinghouse
Verilux

Trade Name

CRI

Color Temp

Vitalite
Paralite
Chroma 50
Chroma 75
Sunlight
Vital-Spectrum™
Colortone 50
Colortone 75
Sunwave
Design 51
Octron (T8) 950
ReaLite
Verilux

91
93
90
92
90
92
92
95
93
90
90
94
95

5500
5900
5000
7500
5000
5600
5000
7500
5550
5000
5000
6500
6280

costs compared to gas water heaters, even with the high
natural gas costs of 2006.
Various options to further increase water heating efficiency for both natural gas and electricity will be discusses
below. Solar water heating is also an option, and will be
covered under renewable energy on p. 14.
Other things you can do to save hot water include
insulating exposed pipes going from the water heater to
the house, buying water saving appliances such as clothes
washers, and turning the temperature down. There is no
reason to scald yourself at 120-140˚ F when 100-110˚ is
adequate. Each 10 degree drop in temperature will reduce
water heating energy by about 4%.

5. Water Heating
A Tankless Job

Instantaneous Water Heaters
Conventional Water Heater Efficiency
An energy-saving alternative to conventional tank-type
water heaters is units that heat water as needed. These are
called instantaneous or tankless water heaters, and have
been common in Europe and Japan for decades. Though
more expensive than conventional hot water systems, these
units have become increasingly popular in America. They
are valued for energy-savings, space savings, longevity,
and their ability to supply continuous hot water for a long
period of time.

Water heating is the second largest energy use in a
home, only exceeded by air conditioning and heating. It
has gotten much more efficient than it was a generation
ago. National efficiency standards exist for all conventional water heaters sold in the U.S., and efficiency standards for the amount of water flowing from showerheads
are also mandated.
New gas water heaters have an “energy factor” (EF)
rating for efficiency that greatly exceeds older units. The
baseline EF of a normal 40-gallon natural gas tank unit is
0.59, up 9% from the old standard of 0.54 in 1990.

Tankless units are built to use natural gas, propane, or
electric resistance heat. However, due to the huge peak
demand on the electric supply system and the cost of
rewiring part of a home, all-electric tankless units are not
recommended or discussed in this article.

There are several ways extra efficiency is achieved. The
most cost-effective way is to find a conventional unit with
more tank insulation. You have to shop because some
plumbing suppliers generally sell standard equipment
they order in bulk, and will usually increase the price of
variations by large amounts. But you can find energyefficient upgrades with an EF of 0.62 for about $50 more if
you look.

Energy Savings: The energy factor of these appliances
can be 8-56% higher than conventional gas water heaters
built to current energy standards; a 40% boost in efficiency
is typical.(12) One reason is that the thermal losses through
the storage tank walls (which can be up to 20%) are eliminated.
The energy savings alone will not yield a quick payback
for the additional cost in most residential settings, but
certain high-demand commercial applications that have
high constant demand may see a good return.

To grab another extra 5% savings (EF of 0.65) in a tanktype water heater through power venting can be enormously expensive and not pay for itself within the life of
the appliance. This technique is only cost-effective when it
is not structurally possible to vent combustion gases vertically and exhaust must be sent horizontally through the
walls with a fan anyway.

Space: The units are quite compact, with largest units
about 2.5 feet high, 1.5 feet wide, and a foot deep. Moreover, many models can be placed outside without any
shelter. This allows room for remodeling in existing homes
and space and material cost savings in new homes.

The baseline EF of a normal 40-gallon electric tank unit
is 0.92, up 5% from 0.88 in 1990. But the top EF sold today
is 0.95. Even this 3% change can save a family of 4 about
$18 a year with an added cost of about $50. While electric
tanks are technically more efficient at the source than gas
units, they cost much more to operate because electric
resistance water heating loses about 74% of the initial
energy used to produce electricity as waste heat or transmission line losses. In the Austin area, electric water
heaters typically cost more than twice as much in energy
Individual Action – Water Heating

Longevity: Tanks in conventional water heaters are
vulnerable to scale (which causes them to lose efficiency),
and rust (which eventually causes leaks and failure). Neglected leaks can even cause structural damage in situations such as when leaking water heaters are located in
attics. Tanks are typically guaranteed for 5-12 years. But
several tankless unit manufacturers usually claim the esti15

heat from air to heat water. While commercialized in the
early 1980s, the invention has never really caught on in the
U.S. The chicken-and-egg problem of innovation has kept
prices high because there were no economies of scale,
while no volume price reductions have occurred because
the price was too high.

mated life of their product to be 20 years. (They do not
guarantee them for that long, however.)
Continuous Supply: High-demand water heating situations quickly deplete the water stored, causing a time delay
for a conventional unit to heat another batch. Tankless
units have no such constraints. (It will take slightly longer
to fill a bathtub with tankless units.) And in commercial
settings, up to 20 units can be used in a series.

Meanwhile, Japan has enthusiastically adopted these
devices. The government subsidizes about 20% of the
purchase price, and in 2004, 130,000 were installed there.
Efficiencies have increased while purchase prices have
come down.

A list of the tankless units, their characteristics, and
suppliers is on the next page. Note that many American
water heater manufacturers now sell their own models,
though they are actually made by Japanese manufacturers.
(This is another example of how energy-efficiency innovations that America ignored have created jobs overseas to
manufacture equipment that this country later adopted.)

HPWHs have the added benefit of acting like a dehumidifier or air conditioner in certain situations. It can be
used to dehumidify separate areas such as basements, or
even specially ducted to supply dehumidified air to reduce
summer air conditioning load. Though HPWH efficiency
is limited in winter when temperatures fall below about 40˚
F, they can save 50-65% of electric water heating use year
round.

Heat Recovery Water Heaters
All air conditioners exhaust waste heat removed from
the interior of a building; this heat can be reused to heat
water during warmer months of the year. Heat recovery
water heaters (HRWHs), also called desuperheaters, can
be used in both electric and gas heated homes. But since
electric heat is more expensive than gas, and since HRWHs
in gas-heated homes also require an extra storage tank (and
its expense and space), they are rarely installed in gas
homes. They can, however, lower natural gas bills in a cost
effective manner in many commercial settings.

Despite the dearth of sales at the present time, there are
3 companies (listed below) that currently manufacture
these devices in the U.S. HPWHs cost $800-1,300 (plus
shipping), with installation costs at about $400 if done by
a professional. The payback will generally be 3-6 years.
Applied Energy Recovery Systems
www.aers.com/heatpump.html#residential
(770) 734-9696
Direct from Manufacturer

Installed cost in electric homes is typically about $500,
and can save at least 25% of water heating energy use.(13)
This is entirely dependent, however, on how often the air
conditioner is run. HRWHs are even more cost effective in
commercial buildings that run more air conditioning and
use larger amounts of hot water than residences.

Trevor-Martin Corp.
www.trevormartin.com/
(727) 573-1490
Web Sales
Nyle Special Products
www.nyletherm.com/waterheating.htm
(207) 989-4335
(800) 777-6953
Web Sales

HRWHs are generally installed in all-electric residences
as the cheapest way to comply with the Austin building
code prohibiting “strip” electric heat. But these devices are
rarely replaced when they wear out, leading to higher
energy use than when the buildings were first constructed.

6. Renewable Energy
Current Options in Austin

The Directory found one HRWH brand that is sold in the
Austin area.

While most buildings can save considerably with efficient equipment and building shell modifications, some
amount of power will still be needed. Consumers and
building owners have several options.

American Energy Products,
Division of Trevor- Martin
11307 43rd Street, North
Clearwater, FL 34622
www.trevormartin.com/
(727) 573-1490
Local: Ferguson AC; Johnson Supply

Green Power
In the Austin area, all Austin Energy electric customers
can voluntarily sign up for the “GreenChoice” program,
which allows ratepayers to purchase green power from
wind and biomass instead of conventional electricity.

Heat Pump Water Heaters
Similar to heat pumps used for temperature conditioning in homes, heat pump water heaters (HPWHs) extract
Individual Action – Renewable Energy
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BOSCH
AquaStar 125B
AquaStar 125HX
Pro Tankless 425HN
AquaStar 125FX
Pro Tankless 425EF
AquaStar 250SX
Pro Tankless 635ES
AquaStar 38B
AquaStar 125BS
BRADFORD WHITE
EverHot IGE-199C-5N
EverHot IGE-199R-10N
EverHot IGI-180C-5N
EverHot IGI-180R-10N
NORITZ ❊
N-132M (Com)
N-084M (Com)
N-069M (Res)
N-063S (Res)
N-084M-DV (Com)
PALOMA
Pronto! PTG-42PVN
Pronto! PTG-74PVN
Pronto! PTG-74XN
RHEEM
Pronto! RTG-42PVN
Pronto! RTG-74PVN
Pronto! RTG-74XN
RICHMOND
Pronto! RMTG-42PVN
Pronto! RMTG-74PVN
Pronto! RMTG-74XN
RUUD
Pronto! RUTG-42PVN
Pronto! RUTG-74PVN
Pronto! RUTG-74XN
RINNAI
2532W
2532FFU
2020W
2520FFU
2532WC
2532-FFU C
TAKAGI
Flash T-K2
FlashT-KD20
Flash T-K Jr.
Flash T-K1S
Flash T-H1
Mobius T-M1
A.O. SMITH
ProStar
STATE
Aurora
WAIWELA
PH-28RIFS
PH-28ROF
Features Code

Make & Model
Size
Heat Range

5/5
10/5
5/5
10/5
3/3
3/3
10/5
10/5
3/3
5/3
5/3
5/3
10/3
10/3
10/3
10/3
10/3
10/3
10/3
10/3
10/3
10/5
10/5
10/5
10/5
5/5
5/5
7/2
7/2
7/2
7/2
7/2
7/2
10/3
10/3
10/3
10/3
Overheat Sensor=6

7.5
7.5
6.8
6.8
13.2
8.4
6.9
6.3
8.4
4.2
7.4
7.4
4.2
7.4
7.4
4.2
7.4
7.4
4.2
7.4
7.4
7.4
7.4
5.3
5.3
7.4
7.4
6.9
6.9
5.8
7.2
10.2
9.6
6.3
6.3
7.4
7.4
Oxygen Sensor=5

Ecowise 326-4474
Lowe's
Grainger 837-7440
Web Stores America 258-1188
(www.tanklesswater.com)

Austin Suppliers

1,2,6 No Austin suppliers

1,2,6 No Austin suppliers

1,2,6 Economy Supply 385-9160
1,2,6 Economy Supply 244-3326
1,2,6
1,2,6
1,2,6
1,2,6

1,2,6,7 See Web site to search by
1,2,6,7 zip code: www.rinnai.us/
1,2,6,7
1,2,6,7
1,2,6,7
1,2,6,7

1,2,5,6 No Austin suppliers
1,2,5,6
1,2,5,6

1,2,5,6 NA
1,2,5,6
1,2,5,6

1,2,5,6 Moore Supply 462-0606
1,2,5,6
1,2,5,6

1,2,5,6 Home Depot
1,2,5,6
1,2,5,6

1,3,6 Moore Supply 462-0606
1,3,6 Austin Plumbing 328-2800
1,3,6
1,3,6
1,3,6

1,6,7 No Austin suppliers
1,6,7
1,2,6,7
1,2,6,7

4,6

NA
1,5
1,5
1,2,5
1,2,5
1,2,3,5
1,2,3,5

Features (see
codes below)

84/0.82
1,2,5,6,7 Josco Plumbing 832-0013
84/0.82
1,2,5,6,7
Lime Scale Sensor=7 ❊ EF for Noritz is estimated

NA/0.78

NA/0.78

85/0.84
85/0.84
83/0.83
83/0.83
92/0.92
82/0.82

84/0.82
84/0.82
81/0.82
82/0.82
84/0.82
84/0.82

81/0.81
82/0.82
82/0.82

81/0.81
82/0.82
82/0.82

81/0.81
82/0.82
82/0.82

81/0.81
82/0.82
82/0.82

80/0.80
80/0.80
80/0.80
80/0.80
80/0.80

84/NA
84/NA
87/NA
87/NA

82/0.69
82/0.78
82/0.78
80/0.78
80/0.78
87/0.85
87/0.85
80/0.64
82/0.69

Recovery Eff./
Energy Factor

12/2
12/2
12/2
12/2
12/2
12/2
12/2
12/2
12/2

Warranty (Years)
Heat Exchanger/
Parts

4
4
4
4
4
6.4
6.4
1.3
4

Max GPM @
45˚ F

(800) 503-5028
30X18X9
28,000-117,000
30X18X9
28,000-117,000
30X18X9
28,000-117,000
30X18X9
28,000-130,000
30X18X9
28,000-130,000
24X16X9
35,000-175.000
24X16X9
35,000-175.000
25X11X9
20,000-40,000
30X18X9
28,000-117,000
(800) 523-2931
I
24X14X9
15,000-199,000
I
24X14X9
15,000-199,000
O
24X14X9
15,000-180,000
O
24X14X9
15,000-180,000
(866) 766-7489
I/0
30X19X12
21,000-380,000
I/0
24X18X9
21,000-236,000
I/0
24X14X9
25,000-194,000
I/0
24X14X9
25,000-194,000
I
24X18X9
21,000-236,000
(800) 432-8373, x4
I
22X14X5
31,500-118,000
I
25X15X11
19,000-199,900
O
25X15X11
19,000-199,900
(800) 432-8373, x4
I
22X14X5
31,500-118,000
I
25X15X11
19,000-199,900
O
25X15X11
19,000-199,900
(800) 432-8373, x4
I
22X14X5
31,500-118,000
I
25X15X11
19,000-199,900
O
25X15X11
19,000-199,900
(800) 432-8373, x4
I
22X14X5
31,500-118,000
I
25X15X11
19,000-199,900
O
25X15X11
19,000-199,900
(866) 746-6241
O
24X14X9
15,000-199,000
I
24X14X9
15,000-180,000
O
22X14X8
19,000-150,000
I
24X14X9
15,000-180,000
O
24X14X9
15,000-199,000
I
24X14X9
15,000-199,000
(888) 882-5244
I/O
24X18X9
20,000-185,000
I
24X18X9
20,000-185,000
I/O
20X14X6
19,500-140,000
I/O
25X17X8
15,000-190,000
I/O
29X19X12
15,000-199,000
I/O
24X18X9
25,000-235,000
(800) 365-0024
I/0
24X14X9
25,000-194,000
(800) 365-0024
I/0
24X14X9
25,000-194,000
(800) 605-6542
I
25X15X11
19,000-199,900
O
25X15X11
19,000-199,900
Spark Ignition=1 Power Vent=2 Direct Vent=3 Solar=4
I
I
I
I
I
I
I
I
I

Inside/Outside
Installation (I/O)

TANKLESS WATER HEATERS

-30 F
-30 F

5F

5F

5F
5F
5F
5F
0F
5F

-30 F
-30 F
-30 F
-30 F
-30 F
-30 F

NA
-30 F
-30 F

NA
-30 F
-30 F

NA
-30 F
-30 F

NA
-30 F
-30 F

5F
5F
5F
5F
5F

-30 F
-30 F
-30 F
-30 F

NA
NA
NA
√ (no rating)
√ (no rating)
√ (no rating)
√ (no rating)
NA
NA

Freeze Protection

GreenChoice participants receive a special rate noted in
the fuel charge portion of the bill. In the past, this rate has
often been slightly higher than conventional power. But
the rate is locked in for 10 years. So when fuel rose at the
beginning of 2006, all GreenChoice subscribers actually
saved money. Several dozen large companies actually use
GreenChoice as a price-hedging tool.

very high prices. It can provide up to 75% of the hot water
needed in the Austin region. With the federal tax credits,
a hot water system for a 4-person family will generally cost
$2,300-2,900.
There are other reasons to use solar water heating besides saving money: environmental protection, national
security, and self-reliance. Most homes in Austin are
heated with natural gas, and it is hard to say what gas will
cost in the future. But an estimate of the payback for a
$2,500 system at 75% efficiency with different fuels and
prices is below.

Austin Energy is the leading utility in the country for
voluntary sales of renewable energy, and about 6% of its
total electricity supply comes from green power purchased
from about 11,000 voluntary residential and commercial
customers.

Electric Heating @ 11¢/kwh – 6 years
Natural Gas @ $5/MCF – 21 Years
Natural Gas @ $8/MCF – 13 Years
Natural Gas @ $13/MCF – 8 Years
(MCF=Thousand Cubic Feet)

Since GreenChoice is currently lower than conventional
power, the current supply is sold out. More will probably
be available in the 2007/2008 timeframe. To sign up, call
494-9400 or go to Austin Energy’s Website:
www.austinenergy.com/

Solar Cells

There are currently 4 installers of solar hot water systems in the Austin area. Three of them install flat plate
collectors that transfer solar heated water to a storage tank
on the ground. Sunrise Solar installs “batch” collectors that
heat the water in a tank directly located on the roof.

Photovoltaics or solar cells are chemically modified
wafers or sheets that create electricity when exposed to
light. The actual concept was invented in 1883, and the first
commercial cells were used in the early space flights of the
1950s. The original cost (in 2005 dollars) was $430/kwh.
Today it is down to about 42¢/kwh.(14) This is still almost
4 times higher than conventional retail power, though the
conventional power price does not include indirect costs
such as environmental damage or national security. For
“stand alone” buildings more than a mile away from
powerlines, the cost of solar cells is actually a bargain
compared to line extensions.

Wood Fireplaces and Stoves
The environmental benefits of burning wood in your
home are mixed compared with other domestic renewable
energy options. While home wood burning may be renewable, it is not necessarily sustainable – or clean.
Photosynthesis is a very inefficient process. If our
region tried to rely on harvested wood or crops for any
large amount of its energy needs, there would quickly be a
shortage. There are many examples of firewood shortages
around the world. But since Austin has a short heating
season and few people that depend on wood as their main
source of heat, there is currently a surplus, and individuals
can use this to avoid conventional fuels. This is a particularly attractive option for people with access to waste
brush or who live in rural areas.

Austin’s municipal utility offers some of the most generous rebates in the country to encourage the use of solar
cells, lowering the cost to about 15¢/kwh, still about 36%
higher than retail power costs. But some people prefer this
for reasons such as self-sufficiency, environmental protection, and making a statement to people in their neighborhood. And in the long term, continued purchases by early
adopters will bring the retail cost down further through
economies of scale.

Solar Water Heating

Air pollution is a big concern in wood burning. An old,
inefficient fireplace creates as much particulate pollution
as a diesel truck.(15) Even the cleanest burning wood stove
emits several thousand times more particulates than a gas
furnace. Firewood also emits large amounts of organic
toxins such as benzene and dioxin.

About 25% of a home’s energy use is for water heating.
With today’s prices, solar water heating is cost-effective
compared to all-electric water heating or natural gas at

Wood burning combustion emissions are not always
dramatic: they are greatly reduced in larger modern commercial equipment that has pollution control devices. Com-

Those interested should see Clean Energy Section for
details about the program and contact information of local
installers.

AUSTIN SOLAR CONTRACTORS
The Solar Man
300 Fountain View
Wimberley, 78676
Sun Up Enterprises P. O. 302858
Austin, 78703
Sunrise Solar
5114 Balcones Woods Dr., Ste. 307 Austin, 78759
Techsun Solar
5926 Balcones Dr. #290
Austin, 78731
(866)
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442-8081
472-9382
243-0628
765-2763

NA
NA
www.sunrisesolartx.com
www.solarme.com

mercial use of wood can also be a conservation strategy,
because some commercial sites can produce electricity and
heat (cogeneration) at the same time, greatly increasing
efficiency.

harm individuals in the area even though the smoke will
not usually harm people in the greater region.
The amount of useful heat that can be extracted from
firewood is yet another problem. While newer wood
stoves are often built for a certain efficiency level, an old
fireplace can often suck more heat out of a house than it
provides. The dormant chimney is also an energy drain.
Frequently it has no damper or a broken damper that will
not properly seal, releasing conditioned air or allowing
external air to enter the house.

While Austin does not have a large problem with firewood pollution, there are numerous cities and several
states where wood burning is more common that have
enacted laws to curb or limit firewood pollution. These
include Colorado, Washington, Oregon, and several regions of California. In some regions with large amounts of
domestic wood heating, as much as 80% of wintertime
particulate pollution comes from firewood.(16)

It is surprising given Austin’s reputation as an environmental city that it has no laws or codes to address fireplace
or wood-stove efficiency or pollution. Given low firewood
use, it is obviously not a regional problem at this time. But
it could be if fuel costs rise and more wood is consumed.
And it is certainly a problem for neighbors with certain
health ailments.

This is of particular concern to certain populations:
children, the elderly, and those with lung or heart disease.
Smoke particles are often tiny – 2.5 microns – about 4% of
the width of a human hair. These particles cannot be
filtered by natural body defenses and lodge deep into
lungs causing tissue damage. Even new “tight” energyefficient houses cannot keep smoke particles from entering.

The cost of fuel is yet another consideration. Firewood
doesn’t exactly grow on trees. Well…even if it did, the cost
to cut it, bundle it, store it, and ship it locally make it about
$20 per million BTUs, 50% higher than the outrageously
high natural gas costs in 2005.(17) If you are in a position to

And the pollution is often localized. If there is a specific
neighborhood or neighbor creating dense smoke, it can

Particulate

Emissions

(Grams/Hr.)

59

Fireplace-softwood
36

Diesel 14 ton Truck or Bus >1994
30

Fireplace-hardwood
15.6

Non-certified wood stove
7.5

Certified Wood Stove
3.5

Auto - no Catalytic Converter
Pellet Stove

2.4

Auto with Catalytic Converter

0.66
0.2

Cigarette
Oil furnace

0.02
0.001

Gas or Propane Furnace
0
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20

30
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FOR GREATER WOODBURNING EFFICIENCY
Various types of domestic wood-burning equipment
can boost efficiency dramatically compared to an old
masonry fireplace.
• Glass fireplace doors made of tempered glass stop
warm air from leaving the house, but they cut down on
usable heat from the fire. The proper way to use them is
to leave them open when the fire is high and close them
when it is low or you want to leave.
• Convection tube grates use
hollow tubes instead of metal
strips to hold the logs in place.
Air is heated as it is drawn
through the tubes. Some are
passive, and some use a blower
motor to assist in air movement
through the tubes. Together
with glass doors, they can
double the efficiency of an old
fireplace, but this is still not very
high because old fireplaces have
low efficiency to begin with.

Prefabricated Convective Fireplace
are allowed a cap of 7.5 grams/hour. Though efficiencies
for models are not technically documented, they are
generally assumed to be 63% for non-catalytic equipment, 72% for catalytic equipment, and 78% for pellet
stoves.(18)
• Pellet stoves are specially designed to burn fabricated wood pellets instead of logs or trimmed wood. The
pellets are more compact so they require less storage
space, and are loaded in the stove automatically instead
of by hand. While they burn wood more efficiently and
cleanly than other models, fuel may be more difficult to
procure because pellet manufacturing is not done in
Texas.

• Grate heat circulators operate similarly to convection tubes, except that they harness the heat of the wood
coals landing on the grate. A fan underneath the grate
forces colder air into the chamber below the fire to be
heated, and then out into the building. Many units come
with an adapter that allows them to be used with glass
doors.

• Add-on Catalytic Converters are retrofit items for
wood stoves built before 1991. They operate the same
way as those in modern stoves. The one company that I
could find that sells them estimates the units last for
about 8 years and they have a prorated warranty. Catalytic converters can increase an old stove’s efficiency by
20-25% when operated properly, but retrofit units require special operation procedures that must be learned
by owners. To purchase, contact: Woodmans Parts Plus,
587 Pine River Pond Road, East Wakefield,NH 03830,
603-522-8216, www.woodmanspartsplus.com/

Efficiency Ratings(19)
• Prefabricated convective fireplaces have ducts in the
side that allow indoor air to pass above the fire and return
to the house, similar to a heat exchanger in a gas furnace.
They are much more efficient than traditional fireplaces,
but they are only about half as efficient as EPA-rated
stoves and fireplace inserts.

Old Fireplace ---------------------------------------------------- 5-10%
Convection Tubes w/Glass Doors in Old Fireplace -- 10-20%
Prefabricated Convective Fireplace ----------------------- 35-45%
Old Wood Stove ----------------------------------------------- 40-60%
EPA-Rated Non-Catalytic Stove ------------------------------- 63%
EPA-Rated Catalytic Stove -------------------------------------- 72%
EPA-Rated Pellet Stove ------------------------------------------ 78%
New Gas Central Furnace --------------------------------------- 80%
(Duct leaks not included)

• Beginning in 1991, woodstoves and fireplace inserts
were required by the U.S. Environmental Protection
Agency to meet minimum standards for pollution. Stoves
with catalytic converters can not emit particulates at a
rate of more than 4.1 grams/hour; non-catalytic models
Individual Action – Renewable Energy
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obtain wood free or harvest it yourself, there will probably
be a cost savings. But on a commercial basis, it only
competes economically with strip electric heat and propane.

Patio, #8 Sierra Way (At IH 35), Georgetown, 930-5850.
There are also several types of fireplaces and stoves that
are more efficient than older equipment. (See sidebar.)

Given these considerations, I cannot whole-heartedly
endorse firewood use. But there are better and worse ways
to use the fuel. Below are some suggestions.

4. Burn only seasoned wood. Green (raw) wood has as
much as 50% moisture; dry wood has about 12%. It takes
6-12 months for uncut wood to dry; and 2-3 months for
trimmed wood (ready for use) to dry. Green wood is much
smokier. Much of the heat of the fire will be used to burn
off the moisture instead of providing heat to your home,
and it creates much more creosote (tar) that clogs your
chimney or flue.

1. If you have an old fireplace, consider not using it.
From an energy savings standpoint, you will gain very
little usable heat. Old masonry fireplaces are only 5-10%
efficient. When used, fireplaces will often create a convective draft in the house that pulls cold outside air into the
building through infiltration leaks. Your house can actually loose as much heat as it gains in some situations. You
can compensate for this internal draft by installing a vent
for outside air intake near the chimney, but the low efficiency of the fireplace will still be there.

Cover the top of an aging woodpile to keep it dry but
keep the sides open to let air pass through.
5. Have chimneys and flues cleaned annually. Creosote
build-up can cause uncontrolled fires that can turn hazardous. A professional chimney sweep will keep the inside
clear of creosote; individuals who acquire the skill can also
do this.

2. Make sure you have a good fireplace damper. Even if
you never use a fireplace, hot or cold air can leak from it (or
into it) if it does not seal properly. Some older homes have
no damper. In newer homes the seal has often worn out. In
either of these cases, install a new damper. Many chimney
sweeps and some weatherization contractors do this work.

6. Do NOT burn: coal, trash, plastic, pressure-treated
wood, particle board, or chemicals.

Another strategy is a fireplace “stopper.” It is an inflatable plastic device inserted in the flue. These have the
inflation tube hanging down in the fireplace to remind
occupants that it is there so they do not start a fire. These
typically cost $30-50. An alternative is to stuff foam rubber
or a pillow inside a heavy plastic bag into the chimney to
achieve the same effect. But again, have a visible tag
hanging down to remind you not to use the fireplace while
the stopper is there.

7. Install wood stoves and flues according to code. Keep
them a proper distance away from walls and roofs.
8. Make sure the damper is fully open when burning.
Starving a fire produces more smoke.
9. Use safety equipment and common sense. Install
safety devices including smoke alarms, fire extinguishers,
and stovepipe thermometers to help monitor flue temperatures. Dispose of ashes in a metal container outside the
home. Always keep a fire screen in place to deflect sparks
away from the home’s interior. Remove leaves on the roof
and branches hanging above chimneys and flues. Cover
the chimney with a mesh screen spark arrester. Do NOT let
children play near stoves and fireplaces.

Glass doors will also stop indoor air infiltration. They
are attractive, but pricey, ranging from $300 to several
thousand dollars. Retrofits glass doors are often installed
by a professional.
3. Buy a new efficient, relatively clean unit. When
purchasing a stove, buy one rated by the U.S. Environmental Protection Agency for pollution control. As well as
having cleaner emissions, they are inherently more efficient. When buying a new fireplace, install a “fireplace
insert” rated the same way. These inserts fit in the wall
much the same way a fireplace does. But they act more like
a wood stove to control heat output and pollution. Sometimes inserts can be retrofitted in existing fireplaces. All
new stoves and fireplace inserts sold in the U.S. are required by
law to meet these standards.

10. Close fire doors when you leave the fireplace. Glass
doors are an attractive way to view a fire. Some use this as
a way to leave fires unattended. You should never leave a
fire unattended unless glass or metal doors of a fireplace or
wood stove are closed.

All EPA-rated furnaces were built after 1991 and should
have a label on the unit. See the Web site for a complete list:
http://www.epa.gov/woodstoves/
The one place I have found in the Austin area that
specializes in wood stoves is Georgetown Fireplace and
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way. While some hybrids are at the top of the efficiency
game, not every hybrid is energy efficient. Some cars use
hybrid drivetrains to create more power for quicker starts,
to power external tools, etc. They do not save fuel.

7. Efficient Vehicles
About 40% of all the oil used in the country is consumed
in passenger vehicles. If you do not believe you can convert
to alternative transportation, the best thing you can do is to
buy a more efficient vehicle. Comparing the lowest efficiency passenger vehicles to the highest rated ones, it is
possible to increase efficiency (miles per gallon) 20 to 490%
depending on the vehicle weight class.(20)

Note that there are some heavy cars and trucks that are
not rated at all. They weigh so much that they are exempt
from mpg standards through a loophole in the federal law.
This should be a healthy clue about what vehicles not to buy
for energy efficiency.

Above is a list of the most efficient vehicles in each
weight class, make, and model. It rates each vehicle’s
relative air pollution and carbon dioxide emissions. The
chart displays the top autos by miles per gallon in each
weight class, and has a relative score of each vehicle’s air
pollution and greenhouse gas emissions in each class. A
complete list is available at the Environmental Protection
Agency vehicle emissions Web site: www.epa.gov/
greenvehicles/

Finally, efficient cars will only get you so far down the
road of energy independence when the country’s driving
population is increasing, and each vehicle is driving more
miles. Between 1970 and 2004, the number of vehicles
increased 118%, fuel use per vehicle went up 33%, total
automotive fuel use went up 91%, personal vehicle miles
increased 86%, and total vehicle miles increased 167%.(21)
The U.S. contains 28% of all the vehicles in the world. Fuelefficient vehicles are only one of many solutions that need
to be applied.

This Web site has almost all makes and models of
vehicles sold in the U.S. going back to 1985, and allows you
to compare the efficiency of specific vehicles against each
other.

THE MOST FUEL-EFFICIENT AUTOS
Scale: 1=Worst/10=Best
Model

A few things to note about these efficiency ratings. The
most important is that you will probably not be getting the
same miles per gallon that is listed here. The rating
methodology is dated, and allows auto manufacturers to
select their best vehicles for the tests. And no test can
duplicate the driving habits of every individual. However,
the standards are a good benchmark for comparisons between one model and another.

SMALL CAR
NISSAN Sentra
NISSAN Sentra
FORD Focus
CHEVROLET Aveo 5
CHEVROLET Aveo 5
PONTIAC Wave 5
PONTIAC Wave 5
SUZUKI Swift
SUZUKI Swift
FORD Focus

Another point is that vehicle weight is one of the drivers
(pun intended) of fuel efficiency, and buying a lighter,
often smaller car is a good way to get energy savings. This
is not to say that heavy cars are never needed. Vans are
often useful for carpools. And a Hummer is a handy
vehicle to carry troops in when you are invading developing countries to steal their oil.
Hybrid cars are the rage
right now. These cars have
dual power sources, a gasoline engine and a battery
pack. The batteries power
the car in normal operation
and are constantly recharged
by the internal combustion
engine. The engine shuts off
at stop lights and other situations where a normal car
would idle. And some of
the braking energy is recaptured as electricity and fed
back to the battery. The engine also assists in power
acceleration demands such
as passing cars on a high-

Air
Combined
Pollution
MPG

6
6
7
7
6
7
6
7
6
7

36.1
35.79
34.22
34.18
34.18
34.18
34.18
34.18
34.18
32.99

Weight Class

Lowest MPG

Highest MPG

Average MPG
(All Models)

Small Car
Midsize Car
Large Car
Minivan
Small Pickup (4-5 cy.)
Mid-Size Pickup (6 cy.)
Large Pickup (8 cy.)
Station Wagon
Station Wagon (6-8 cy.)
Small SUV (4-5 cy.)
Mid-Size SUV (6 cy.)
Large SUV (8 cy.)
Van
ALL

12.51
13.79
13.79
16.84
21.72
19.10
12.98
23.83
19.76
23.76
18.30
13.88
16.86
12.51

73.78
65.78
32.69
26.53
30.20
23.50
22.34
38.35
27.24
39.53
36.20
23.07
20.27
73.78

27.93
26.49
23.47
23.66
22.86
21.34
18.87
29.62
24.36
28.33
22.74
18.74
19.14
24.83
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Greenhouse
Gas Score

8
8
7
7
7
7
7
7
7
7

Difference
High/Low
490%
377%
137%
58%
39%
23%
72%
61%
38%
66%
98%
66%
20%
490%

MIDSIZE CAR
TOYOTA Prius
MERCEDES-BENZ E320 CDI
(Diesel)
HYUNDAI Elantra
KIA Spectra
TOYOTA Camry
KIA Spectra
HYUNDAI Elantra
TOYOTA Camry
CHEVROLET Malibu
NISSAN Altima

8
1

65.78
35.46

10
7

7
7
6
7
7
6
6
6

34.71
33.27
32.46
32.4
32.07
31.98
31.46
31.38

8
7
7
7
7
7
7
7

LARGE CAR
HYUNDAI Sonata
HYUNDAI Sonata
CHEVROLET Malibu Maxx
TOYOTA Avalon
FORD Five Hundred
HYUNDAI Sonata
CHRYSLER 300
CHRYSLER SRT-8
DODGE Charger
CHRYSLER 300
CHRYSLER SRT-8
DODGE Charger

6
6
6
6
6
6
6
6
6
3
3
3

32.69
31.98
29.85
29.69
28.04
27.77
27.51
27.51
27.51
27.51
27.51
27.51

7
7
6
6
6
6
6
6
6
6
6
6

MINIVAN
HONDA Odyssey
DODGE Caravan
DODGE Caravan
NISSAN Quest
TOYOTA Sienna
HONDA Odyssey
CHRYSLER Town & Country
NISSAN Quest
BUICK Terraza
CHEVROLET Uplander
PONTIAC Montana
SATURN Relay

6
6
6
6
6
6
6
6
6
6
6
6

26.53
25.88
25.66
25.19
25.08
24.9
24.83
24.38
24.2
24.2
24.2
24.2

6
5
5
5
5
5
5
5
5
5
5
5

SMALL PICKUP
FORD Ranger
MAZDA B2300
NISSAN Frontier
FORD Ranger
MAZDA B2300
TOYOTA Tacoma
TOYOTA Tacoma
CHEVROLET Colorado
GMC Canyon
ISUZU I-280

3
3
6
3
3
4
4
6
6
6

30.2
30.2
27.32
27.23
27.23
26.9
26.9
26.78
26.78
26.78

7
7
6
6
6
6
6
6
6
6

MIDSIZE PICKUP
FORD Ranger
FORD Ranger
TOYOTA Tacoma
TOYOTA Tundra
MAZDA B3000
MAZDA B3000
FORD Ranger
MAZDA B4000
FORD Ranger
FORD Ranger

3
2
6
6
3
2
2
2
3
2

23.5
23.5
23.49
23.41
23.41
23.41
22.72
22.72
22.65
22.65

4
4
4
4
4
4
4
4
4
4
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LARGE PICKUP
CHEVROLET Silverado 15 Hybrid
GMC Sierra 15 Hybrid
CHEVROLET Silverado 1500
GMC Sierra 1500
GMC Sierra 1500
CHEVROLET Silverado 1500
GMC Sierra 1500
CHEVROLET Silverado 15 Hybrid
GMC Sierra 15 Hybrid
CHEVROLET Silverado 1500

3
3
3
3
3
3
3
3
3
3

22.34
22.34
21.99
21.99
21.36
21.35
20.99
20.92
20.92
20.67

4
4
3
3
3
3
3
3
3
3

SMALL STATION WAGON
PONTIAC Vibe
TOYOTA Matrix
TOYOTA Scion XB
TOYOTA Scion XB
PONTIAC Vibe
TOYOTA Matrix
FORD Focus Station Wagon
FORD Focus Station Wagon
FORD Focus Station Wagon
FORD Focus Station Wagon

6
6
2
2
6
6
8
7
8
7

38.35
38.22
37.06
36.96
36.2
36.11
34.22
34.22
32.99
32.99

8
8
8
8
8
8
7
7
7
7

LARGE STATION WAGON
AUDI A3
BMW 325xi Sport Wagon
BMW 530xi Sport Wagon
BMW 325xi Sport Wagon
BMW 530xi Sport Wagon
MAZDA 6 Sport Wagon
MAZDA 6 Sport Wagon
AUDI A4 Avant
AUDI A4 Avant
SAAB 9-3 Sportcombi

6
6
6
6
6
6
6
6
2
7

27.24
26.41
26.41
26.24
26.24
26.11
25.89
25.59
25.59
24.85

6
6
6
5
5
5
5
5
5
5

SMALL SUV
FORD Escape Hybrid
FORD Escape Hybrid
MAZDA Tribute Hybrid
MERCURY Mariner Hybrid
CHEVROLET HHR
CHEVROLET HHR
CHEVROLET HHR
SATURN Vue
CHRYSLER PT Cruiser
CHRYSLER PT Cruiser Convertible

7
7
7
7
6
6
6
3
6
6

39.53
36.73
36.73
36.73
31.44
30.73
30.64
30.64
30.32
30.32

8
8
8
8
6
6
6
6
6
6

MIDSIZE SUV
LEXUS RX 400H
TOYOTA Highlander Hybrid
LEXUS RX 400H
TOYOTA Highlander Hybrid
DODGE Magnum
DODGE Magnum
SATURN Vue
FORD Freestyle
NISSAN Murano
HYUNDAI Tucson

8
8
8
8
6
3
6
6
6
6

36.2
36.2
34.27
34.27
27.51
27.51
26.52
26.52
25.86
25.85

8
8
7
7
6
6
6
6
5
5

LARGE SUV
DODGE Magnum
DODGE Magnum
BUICK Rainier
CHEVROLET Trailblazer

6
6
3
3

23.07
22.97
21.29
21.29

4
4
3
3

GMC Envoy
GMC Envoy
ISUZU Ascender
BMW X5
TOYOTA 4Runner
BMW X5

3
3
3
1
6
1

21.29
21.29
21.29
21.21
21.13
21.13

3
3
3
3
3
3

VAN
GMC Savana 1500
GMC Savana 2500
CHEVROLET Van 1500
CHEVROLET Van 2500
CHEVROLET Van 1500
CHEVROLET Van 2500
GMC Savana 1500
GMC Savana 2500
CHEVROLET Van 1500
GMC Savana 1500

3
3
3
3
1
1
1
1
3
3

20.27
20.27
20.21
20.21
19.78
19.78
19.78
19.78
19.51
19.51

3
3
3
3
3
3
3
3
2
2

Waste oil from restaurants can also be used as a feedstock. In fact, “home brewing” biodiesel is a hobby for
some people, who take free waste oil from restaurants,
process it, and run their vehicles.
Biodiesel is already used in the U.S. and Europe in niche
markets and has proven itself technically. In fact, biofuel
use in France and Germany is roughly 5% of their total
autofuel consumption. Below are some key facts about the
fuel.
• With the exception of nitrogen oxides (NOX), criteria
air pollutants are reduced compared to conventional diesel. And NOX can be controlled through additives. At
least one agency that has tested for biodiesel NOX has
found a 10% decrease.(23) Carbon dioxide emissions are
reduced 78%.

8. Alternative Motorized Transportation
Two Choices in Austin

• In cold weather, biodiesel is subject to gelling, similar
to conventional diesel. While biodiesel will gel at higher
temperatures, additives can also control this problem.

For people with a certain determination, or who are
fortunate enough that they can choose where they live and
work, there is minimal need for personal motorized transportation. But for a variety of reasons, not every person can
or will walk, bike, or make use of mass transit as their
primary means of travel.

• It can be mixed with conventional diesel at any level,
from 1 to 99%. Currently, there are 3 levels of biodiesel sold
in Texas, B-20 (20% modified vegetable oil/80% diesel), B99, and B-100. With pure B-100, there is about 5% less
power than conventional diesel. But biodiesel has better
ignition (cetane) properties and better engine lubrication
qualities that can decrease engine wear.

For individuals who want to completely escape motorized transportation powered by petroleum fueled vehicles,
choices are not large. There is not the wide variety of
alternatives available for buildings and appliances.

• The use of B-20 does not require any modification at all
in a diesel engine. In vehicles made prior to 1993, consistent use of pure biodiesel can deteriorate rubber fuel supply
hoses, so these should be replaced with modern ones. But
no diesel engine modifications are necessary.

The two most practical environmental alternatives for
motorized transport in Austin at the present time are
automobiles fueled with biodiesel, and electric bikes and
scooters.

• The energy contained in biodiesel is 3-7 times what it
took to produce, depending on which study you consult.

Biodiesel(22)

• The cost of B-20 is close to the cost of conventional fuel.
B-99 is currently more expensive than regular diesel in
Austin, in part because there is no local source in Texas,
and in part because it is currently marketed in low quantities. As more plants are built and more fuel is marketed
locally, or as conventional oil costs soar even higher, the
price premium may narrow considerably.

Internal combustion engines can run on a wide range of
hydrocarbon and hydrogen fuels. The original diesel
engine (invented by Rudolf Diesel in 1893) ran on peanut
oil. But the low cost of petroleum discouraged widespread
biofuel use for over a century. As petroleum costs go
higher, the economics of biofuels grow more positive.
The most practical renewable biofuel on the market is
biodiesel. It is important to note that biodiesel is NOT the
same thing as raw vegetable oil. It is basically vegetable oil
that has been chemically altered to burn more evenly and
cleanly in existing diesel engines. While most vegetable
oils will technically work as raw materials, the emerging
biodiesel industry is looking at the most cost-effective
crops. Soybean oil makes up most manufactured biodiesel
in America, though canola (rapeseed) oil will probably
emerge as a strong contender because it yields more oil per
acre. In Texas, the most prolific local vegetable oil source
is peanuts, which has almost as much oil per acre as canola.
Individual Action – Alternative Transportation

But despite the promise of renewable energy from
biodiesel, it is only so renewable. There will never be
enough of it to run the U.S. fleet. One optimistic source
estimated that there was enough potential to run as much
as 7% of this country’s (current) automotive fuel use(24).
(Auto fuel represents 52% of America’s total oil use, and
U.S. oil use grows at over 1.5% a year.)(25) Another source
estimates that biofuels (including alcohol) from crops and
agricultural and forest waste will be able to provide about
1/3 of (current) petroleum use at some future date.
Most plant photosynthesis is only about 1/10th of 1%
24

efficient in capturing solar energy.(26) And past a point,
dedicated biofuel crops will compete with food crops.
(Imagine – Americans will be torn between their cars and
their hamburgers.) Worse, some Europeans fear that government laws that mandate biofuels for a certain percentage of their auto-fuel consumption will cause massive
conversion of tropical rain forests to cropland. There have
been successful experiments extracting oil from algae ponds
that show promise of greatly boosting biomass production. But these have never been commercialized.

range. Electric passenger vehicles experienced a resurgence during the energy crisis of the late 1970s, and another
in the early 1990s when the State of California mandated
their sales to curb air pollution. But with the low energy
prices of the 1990s and expensive sales prices due to the
lack of economies of scale and auto manufacturer opposition, almost no high-speed electric vehicles (above 30 mph)
are being produced.
Since electric engines have an indefinite life, many older
electric cars are still on the road today. But electric vehicles
built today are usually golf carts or their speed equivalent.

All this is not to say that biodiesel does not have a place.
But it is only one of many solutions. Without massive
improvements in fuel efficiency, and implementation of
electric vehicles, bicycles, mass transit, and other alternatives to petroleum, biodiesel alone will fail at solving longterm energy needs.

Two-Wheel Electric Vehicles(27)

However, two-wheel electric vehicles are proliferating.
There are 3 basic types: 1) pedal bicycles with electric
“cruise” assist; 2) electric scooters with no pedals; and 3)
electric mopeds that resemble motorcycles. Electric bicycles have two modes, cruise (battery only) and pedal
assist, which adds human power to the battery, or runs the
bike on human power alone. But since these units are
heavier than conventional bicycles, it is more difficult to go
up hills without using cruise mode.

There is nothing new about electric vehicles. They were
first used commercially in the late 19th Century, but were
competitively outmaneuvered by gasoline vehicles’ longer

These vary in price, range, and speed. Electric bicycle
prices range from around $500 to as high as $2,000 for
sophisticated multi-gear models. There is also a retrofit kit

Several Austin stations that sell biodiesel are listed in
the chart below.

BIODIESEL RETAILERS IN AUSTIN
B99
Alternate Fuel Systems 2027 Anchor Lane
Eco-wise
110 W. Elizabeth
B20
Fuelman of Austin*
1501 E. 7th Street
Major Brand Gas
1723 E. Oltorf Street
Shoppers Mart # 8
525 W. Ben White
Shoppers Mart # 14
7837 Burnet Rd.
Shoppers Mart # 20
602 N. Bell
Shoppers Mart # 23
800 E. William Cannon
Shoppers Mart # 24
10500 N. Lamar
Shoppers Mart # 29
2925 F.M. 1825
Shoppers Mart # 32
12305 F.M. 620
Shoppers Mart # 34
609 Bastrop Hwy.
Shoppers Mart # 44
11300 N. I-35
Signature Store 1
8801-B South IH-35
Signature Store 2
608 S. Lamar
Signature Store 6
2453 Hwy 71 E.
Signature Store 9
900 East Ave.
Signature Store 11
1601 East St. Elmo Rd.
Signature Store 17
8947 Bee Caves Rd.
Signature Store 25
1405 RR 620 South
Signature Store 26
6500 Hwy 183 South
Signature Store 27
9920 Hwy 290 West
Signature Store 31
6412 Hwy 290 West
Signature Store 33
1515 Round Rock Ave.
Signature Store 35
6107 Parmer Ln.
Signature Store 36
606 West Slaughter Ln.
Signature Store 38
11000 RR 2222
Signature Store 39
8701 Hwy. 290 East
Signature Store 40
2881 County Road 122
Signature Store 41
1420 East Anderson Ln.
Signature Store 42
2854 Hwy 71 East
Signature Store 43
104 E. Hwy 290
*Credit cards only
Hours of Operation May Change

Austin, 78723
Austin, 78704

474-8755
326-4474

M-F 8AM-6 PM
M-F 11AM-7PM; Sat 10AM-6PM; Sun 12AM-4PM

Austin, 78702
Austin, 78741
Austin, 78704
Austin, 78757
Cedar Park, 78613
Austin, 78745
Austin, 78753
Pflugerville 78660
Cedar Park, 78613
Austin, 78741
Austin, 78753
Austin, 78744
Austin, 78704
Del Valle, 78617
Austin, 78701
Austin, 78744
Austin, 78746
Austin, 78734
Austin, 78744
Austin, 78737
Austin, 78731
Round Rock, 78681
Austin, 78729
Austin, 78748
Austin, 78726
Austin, 78750
Round Rock, 78664
Austin, 78753
Cedar Creek, 78612
Dripping Springs, 78620

385-2020
326-9976
326-4750
407-8761
258-7697
441-2829
837-0079
252-8918
257-0443
389-0166
339-0669
280-5727
440-8853
385-0983
476-4158
441-8832
263-5900
263-5581
243-1416
288-5528
892-1601
255-5508
257-7653
280-2687
346-7528
929-1960
244-2444
381-1166
247-2633
894-4774

M-F 8AM-5 PM
M-F 6AM-12 PM; Sat 6AM-1AM; Sun 7AM-12PM
6AM-10PM
6AM-10PM
6AM-10PM
6AM-10PM
6AM-10PM
6AM-10PM
6AM-10PM
6AM-10PM
6AM-10PM
5AM-1AM/7 days
M-W 6AM-11PM; Th-Sat 6AM-12 PM; Sun 8AM-12PM
M-F 5AM-1AM; Sun 8AM-1AM
M-F 6AM-12PM; Weekends 8AM-12PM
M-S 5AM-12PM; Sun 6AM-12PM
6AM-12PM/7 days
M-S 6AM-12PM; Sun 8AM-12PM
M-F 5AM-12PM; Sat 6AM-1AM; Sun 7AM-12PM
M-S 6AM-12PM; Sun 8AM-12PM
M-S 6AM-12PM; Sun 8AM-12PM
M-S 6AM-12PM; Sun 8AM-12PM
M-S 6AM-12PM; Sun 8AM-12PM
M-S 6AM-12PM; Sun 8AM-12PM
M-S 6AM-12PM; Sun 8AM-12PM
6AM-12PM/7 days
6AM-12PM/7 days
M-S 5AM-12PM; Sun 7AM-12PM
24 hours/7 days
M-S 6AM-12PM; Sun 8AM-12PM
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for existing bicycles that costs about $400 uninstalled.
Electric scooters that have a long range for commuting are
generally in the range of $1,000-$1,600, while electric mopeds for commuting purposes generally cost between
$2,000-2,800.

Lifetime warranties differ from 90 days for electric
bicycles up to 4 years for the new lithium variety. Austin
retailers estimate that practical battery life is 2-3 years and
6-10,000 miles for electric bicycles and scooters, and 2024,000 miles for (non-lithium) mopeds.

Mopeds also come in a commercial version for “all-day”
use in applications such as delivery vehicles and law
enforcement. The model sold in Austin costs $8,600, with
much of the higher cost paying for new, long-life lithium
batteries that extend the range they can travel before
recharging.

This predicted life assumes proper care. These batteries are
generally heavy-duty deep discharge units made to last
through many cycles of depleting all of their stored energy.
But the batteries will last much longer if they are “topped
off” whenever it is convenient for a rider to recharge them
rather than completely draining them. Fill ups (battery
recharging) typically take 3-6 hours for full charge, depending on the type and model.

All of these machines are quiet, use very little energy,
and are an alternative to pedal-only bicycles that require
more physical exertion. There is no direct pollution, and
the little pollution that is created from the electric use is
more effectively mitigated at a power plant than in an
individual vehicle.

There are currently two stores in Austin that specialize
in two-wheel electric vehicles.
Alien Scooters ...................................................................... 447-4220
1122 S. Lamar
Austin, TX 78704
www.alienscooters.com/
Electric bicycles, scooters, and mopeds

They excel at maneuverability; bicycles and scooters
traveling below 25 mph can access bike lanes and sidewalks (scooters have to lower speed to 20 mph) and zip by
traffic jams in rush-hour traffic. Larger mopeds are street
worthy and can go up to 30-37 mph.

Texas E-Rider ...................................................................... 236-1113
1211 W. 6th Street
Austin, TX 78703
www.texaserider.com/
Electric mopeds only

But they have limitations; one of these is range. For
mopeds, range between charges is limited to about 30-45
miles using conventional batteries, and 90 miles using new
lithium batteries. For scooters, range is typically 25-30
miles, and for electric bicycles, range is typically 18-30
miles. The range and energy usage for all these vehicles
will differ from their rated capacities because of the slope
of the road, the time of year, and the weight of the rider and
cargo. (Mopeds will carry 2 people, and all electric bicycles
allow for storage and have trailer towing ability.) Speed is
also a limiting factor, in that stored energy is used more
quickly at higher mph, reducing range per charge.

Other Alternatives
Ethanol has been used in internal combustion engines
since they were invented. Since the late 1970s, it has been
used in increasing volumes as an alternative fuel. Most
recently it has been used as a replacement for MTBE, a
chemical put in gasoline to mitigate smog in regions that
are in non-attainment of the federal air-pollution standards. MTBE has been blamed for pollution of groundwater, and alcohol is seen at this time as the only viable
replacement.

Other limitations include speed: no models are fast
enough for freeways. And riders are exposed to elements
like rain and cold, and cannot haul heavy cargo. Another
downside is that certain car drivers can be downright
hostile.

Alcohol is also used as a fuel substitute, either as “E10”
(10% alcohol/90% gasoline), or as “E85” (85% alcohol, 15%
gasoline). Its use has increased to the point where it now
provides 2% of all gasoline by volume consumed in the
U.S.

Energy usage is quite small. A motor scooter tested in
real-world driving conditions in Austin went 20 miles on
one kilowatt hour of electricity, the equivalent energy usage
of 238 miles per gallon of gasoline.(28) Another way to look
at this is that the cost per gallon of gasoline ($2.20 in March
of 2006) will run an electric moped at least 400 miles.
Reduced maintenance is also a plus, as electric motors have
an indefinite life.

It has limitations similar to biodiesel, in that there simply are not enough fermentable crops grown to fuel more
than a small percentage of the U.S. fleet without diverting
crops from food. About 10% of all corn grown in the U.S.
is used for ethanol, though the waste from fermentation is
also used for food products.(29)

This reduced operating cost does not take into account
battery replacement. But this is also minimal. The cost for
all replacement batteries for an electric bicycle or scooter is
$80-160, and $300-500 for a typical moped. (This does not
include the new lithium units just introduced. Replacement might run $5-6,000.)
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The process energy used to manufacture alcohol from
grains is quite high: 1 unit of production energy yields only
1.27 units of energy from alcohol.(30) Ethanol also has less
energy per gallon than gasoline or diesel. The energy
balance and economics of alcohol production will change
if “cellulosic” technology is developed that employs en26

For those interested in propane or CNG conversions, the
one Austin-area location that does this work is Alternate
Fuel Systems. (The contact information is in the preceding
discussion on biodiesel.) The company also sells propane,
and is the only fuel station in Austin that sells fast-fill CNG.
As important, Texas Gas Service in Austin offers both
residential and commercial customers a rebate of $2,000
per vehicle (for up to 5 vehicles) to convert a vehicle to
natural gas. For more information, call 370-8243.

zymes to break down and/or ferment biomass instead of
using process energy. And this technology will allow the
use of crop and forest waste instead of food crops. But
cellulosic alcohol is still in the Research & Development
Stage.
The fuel efficiency, and thus range, of ethanol-fueled
vehicles is different from conventional fuel. Ethanol has a
heat content about 1/3 less than gasoline. But it has a
higher octane level. Some studies show little or no mpg
penalty from burning fuel mixtures with low percentages
of ethanol (less than 30%).(31)

There is currently one car manufactured to run on CNG,
the Honda Civic GX. Its price is roughly $4-5,000 higher
than a comparable conventional vehicle. It runs exclusively on CNG, and has a range of about 250 miles per full
tank of fuel.(34)

Efficiency labels from manufacturers of flexible-fuel
vehicles state a loss in miles per gallon of 22-33%; but this
reduction is deduced by the lower Btu content, not actual
tests. Ethanol proponents believe the range penalty is in
the range of 5-15%.(32)

The GX can be fueled in a home garage with the “Phill,”
a slow “overnight” natural gas compressor. Manufactured
by FuelMaker (of Canada), it costs about $3,550 delivered
plus installation. And as of March 2006, there were no
licensed installers in Austin. So again, consumers who are
not part of a fleet with its own CNG fuel service are limited
to one public CNG fuel station in Austin at this time.

The proponents also believe this loss of efficiency can be
reduced or eliminated by optimizing an engine to run on
E85 alone. But there are so few E85 fueling stations in Texas
that using dedicated ethanol would be impractical except
in certain limited range situations, and probably with fleet
owners who could order E85 in commercial quantities.

9. Food
The Power Breakfast

At this time, no alcohol fuel is available for sale in
Austin, either for fleets or private vehicles.

Unlike housing or cars, energy used in food production
is not metered. But the energy used to grow, transport,
process, package, and prepare food is enormous. America
has the most energy-intensive agricultural system in the
world. By one estimate, food accounts for 11% of total
national energy use,(35) enough to supply electricity to
every home in the country. By another, the agricultural
sector consumes 17% of total energy use.(36)

Conversion of internal combustion engines to run on
propane or compressed natural gas (CNG) is also an option.
Conversions have been growing since the late 1970s, both
to increase air quality and to lower fuel cost. At one point
auto manufacturers were producing OEM vehicles that
ran on these fuels, though this has waned considerably in
the last few years.

Consider:
Both fuels have a reduced range compared to gasoline.
A vehicle that goes 100 miles on gasoline will go about 74
miles on propane and 25 miles on a volume-equivalent
basis with CNG.(33) Range is further limited by the availability of fuel stations, particularly for CNG. Both fuels are
much cleaner burning than gasoline, and probably reduce
the cost of engine maintenance because of reduced carbon
build-up.

• The energy needed to produce one hamburger is
enough to run a 100-watt light bulb for up to 18 hours.(37)
The energy needed to produce one hamburger each day for
a year is enough power to run a refrigerator for 18 months.
• If you used 1 paper grocery bag each day for a year, the
energy used to make them would power a refrigerator for
over 2 months.(38)

Until recently, they also promised dramatic cost savings. But due to the tremendous increase in supply costs
for propane and CNG, the price advantage for these vehicles has diminished considerably.

• The energy used to produce a can of diet soda (including the can) is 2200 times the calorie value of the drink!(39)
The energy used in making 3 aluminum cans will run a 100watt light bulb for 10 hours.

The cost to convert an existing gasoline engine to natural
gas is about $3,000-3,800, and the cost to convert to propane
is about $2,500-3,000. To recoup this cost in a reasonable
time period will require high usage rates. As such, most
conversions are usually done for commercial fleets where
greater vehicle mileage per year compensates for the higher
cost of the vehicle and fueling equipment, or for consumers
who are motivated for environmental reasons.
Individual Action – Food & Energy

There are at least 4 ways people can save energy in their
diet.
• Buy Local Food – The average plate of produce in
Austin travels 1,284 miles to get here.(40) Food transport
consumes at least 1/70th of the energy used in this country.(41) This amounts to enough energy to drive every
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purchase bulk products allows you to save energy while
reducing solid waste.
• Reduce Food Waste – According to one study, over a
quarter of all the food in the U.S. is wasted.(45) This can be
greatly reduced simply by buying the quantity you need.
Food scraps that are not edible still use energy consumed by solid waste disposal. The average gas-guzzling
garbage truck in Austin travels 17 miles per trip, where the
food scraps are then buried by a gas-guzzling bulldozer.(46)
Composting non-animal food waste in your backyard will
save energy, and the compost becomes a great soil amendment for your landscape.

10. Greenbuilding
The Solar Lighthouse

John Dolley

motor vehicle in America 1,000 miles. You can limit this
energy by buying from local growers at farmers’ markets
and farm stands near you (see Locally Grown Food section), or by looking for Texas-grown produce labeled in
grocery stores. Buying local food also helps the local
economy. And local food usually tastes better because it is
fresher.

The City of Austin has
one of the most aggressive programs in the
country to give technical
advice, quality review,
and inspection to home
builders and buyers who
build energy efficient and
green. Begun in 1992, it
helps guide construction
with all types of resource
use, including energy,
water, building materials,
and construction debris
recycling.

• Eat Less Animal Products – America has the highest
per capita intake of animal food in the world. Noted
scientist David Pimentel has calculated that the energy to
produce a vegetarian diet is about 1/2 of the energy
needed to produce a meat eating diet.(42) The difference is
enough to drive every car in America about 3,300 miles.(43)
It takes 5 pounds of grain feed to get one pound of beef,
7 pounds to get a pound of pork, and 3 pounds to get a
pound of dairy.(44) The energy to produce this extra grain,
plus that needed to slaughter, process, and chill animal
food, is much higher than the energy needed for a simpler
diet.

Building or remodeling a residence opens it
up to many resource-saving options not available
in an existing home, either because the options are not cost effective or are not
structurally feasible. A newly-built residence can reduce
cooling and heating by half to two-thirds compared to a
home constructed to the required building code, and save
almost 90% compared to an older, 1960s home.(47) Measures that can achieve this include radiant barriers, more
attic insulation, super-efficient glazing that lets in less heat,
high efficiency HVAC, and installing ducts on the inside of
a house.

There are many health-related reasons to reduce intake
of animal fats. And while it would be difficult and in some
cases a health risk to immediately switch from animal
foods one has eaten since birth to plant-based proteins, a
gradual switch will save energy as well as lives.
• Use Less Packaging – In 1997, food packaging made
up over 10% of all Municipal Solid Waste. And this
prodigious waste has a monetary as well as an environmental cost: 8.5% of the total food dollar goes to packaging.

But motivated home buyers and builders can go much
further. Passive solar design, in conjunction with active
solar water heating, photovoltaic power, novel HVAC
systems, fluorescent lighting, and efficient appliances, can
literally create “Zero Energy Homes” that produce more
energy than they use. The electric meter actually runs
backwards when there is more solar energy coming in than
the home consumes. The excess electricity is distributed by
power lines to other customers.

The energy used to make this packaging (metal cans,
cardboard boxes, plastic bags) is enough to provide hot
water for about 25 million American families each year.
Several food stores in Austin make a major effort to sell
“in bulk,” reducing packaging material while saving money
for consumers. These stores include HEB Central Market,
Sun Harvest, Wheatsville Food Coop, and Whole Foods.
Bringing your own containers (such as cloth shopping
bags) or reusing paper, glass and plastic containers to
Individual Action – Green Building

Currently active systems such as photovoltaics are more
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expensive than conventional power, even after utility rebates. The home buyer might not see a direct monetary
savings (as conventionally defined). But they will reduce
pollution, reduce the cost of future systems by sustaining
the market, and serve as an example, a kind of green
lighthouse, for friends and neighbors who visit it.

3 Analysis using Energy Gauge 2.42 software from the
Florida Solar Energy Center.

Square Feet
Window S.F.
Wall Insulation
Ceiling Insulation
Air Change Per Hour
Duct Leakage
Duct Insulation
Window SHGC
Window U-Value
Gas Heating Efficiency
Heat Pump Efficiency
Cooling Efficiency
Radiant Barrier
Summer Temp Setpoint
Winter Temp Setpoint

Energy is also dissolved in water. About 2% of all the
energy used by Austin’s electric system is used to treat
water and wastewater. Employing low-water use, native
plants and grasses instead of water-gulping exotic landscapes is another way to save energy. And spreading good
soil on lawns and gardens adds water-retaining humus,
further lowering resource use.
Energy is also built into construction materials. Considerable energy is used to manufacture and transport building materials, and even more energy is used to maintain
the house as it ages. Local stone siding is a good example
of a low-energy material. It eliminates the need for painting and is far more durable than wood. Unlike brick, stone
siding does not require energy to kiln, and transportation
needs are minimal.

Base Case

New Case

Geothermal Case

2000
330
0
11
0.5
20%
3
1
1.17
0.66 AFUE
5 HSPF
13
No
75/78 10PM-6AM
70

2000
330
0
30
0.35
10%
6
0.4
1.17
0.8 AFUE
8.5 HSPF
15.5
No
Same
70

2000
330
0
30
0.35
10%
6
0.4
1.17
NA
5 COP
23
No
Same
70

4 Ibid.
5 Verma, Ram, et. al., Evaporatively Cooled Condensing Units,
Staff Draft Evaluation Report, CEC-400-2005-052 (Sacramento,
CA: California Energy Commission, 2005).
California Energy Resources Conservation and Development Commission, Energy Efficiency Committee, Evaporatively Cooled Condensing Units Compliance Option (hearing
transcript), Sacramento, CA, October 27, 2005.

Other examples of building materials with low embodied energy include straw bale and compressed block walls,
which can be obtained locally and require little energy to
produce. Again, a green lighthouse can prove to friends
and neighbors that the materials are viable and attractive
so that others will use them.

Telephone interviews with Mac Word, owner of Allied
Energy in Austin, TX, in 2006.
6 Interview with Tom Romberg, ClimateMaster geothermal heat pump contractor in Austin, TX, in 2005.

Of course, many people don’t own their own residence
and consequently do not have direct control over their
HVAC and appliances. But many apartment complexes in
Austin have been retrofitted with energy efficiency measures or are rated as green buildings. A partial list of these
is in the Green Building Section.

7 Telephone interview with Jessica Commins, Communications Manager of Geothermal Heat Pump Consortium in
Washington, D.C., on February 3, 2006.
8 Energy use from DoE, EIA, “Energy Consumption By
Sector,” Annual Energy Review 2005, August 15, 2005, Table
2.5. Online at www.eia.doe.gov/emeu/aer/consump.html

To find out more about the Green Building Program, call
482-5300, or visit the program Website at:
www.ci.austin.tx.us/greenbuilder/

Population information from U.S. Census.
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