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INTRODUCTION
Dear Reader,
It seems that everywhere you look something is “going green”, whether it be a
product, building or appliance. Sustainability is more than a slogan or a fad, it is an idea
that impacts your life and the lives of future generations. This book provides homeowners, builders, developers and architects with a starting point to make your building or new
construction more sustainable. My hope in creating this booklet is that you will be inspired
to take this information and apply it to your homes and buildings. Awareness is one of the
most important steps towards change. It can even be as simple as changing a light bulb.
As architect Adolf Loos once said “Architecture arouses sentiments in man. The
architect’s task, therefore, is to make those sentiments more precise.” While architects
can put forward ideas, it is the people who must put these ideas into action for Nashua to
become more sustainable. If we all work together to make our community more environmentally conscious, we will achieve this.
Many thanks to Dennis and Debbie Gleeson, Two C Pack Systems and the employees at the Home Depot on Coliseum Ave for all of their help. I am grateful to my professors
at Wentworth Institute of Technology for including sustainable thinking in my education. My
sincere appreciation goes to those various writers and architects who publish their knowledge about environmental issues and concerns. Lastly, I would like to thank Kathy Hersh
and Renee Reder from the City of Nashua’s Community Development Division for all of
their support and guidance in the writing of this booklet, and the endless number of edits
they had to sift through.
Sincerely,
Kaitlin Burnett
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WHY GO GREEN?

Sustainability and “going green” are becoming part of
mainstream culture across the United States and in
Nashua. Many people are quick to say cars are the
main reason for the energy crisis, not realizing that
their own homes, workspaces and other buildings
have a greater impact.
The built environment accounts for 48% of the
nation’s electricity use and greenhouse gas
emissions, nearly double the percentage for
transportation related emissions. The average
household spends $2,200 a year on their energy bill.
Architects and others professionals are discovering
new ways to design and retrofit buildings. There are
also many small steps owners can take to improve
their buildings.
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A good way to measure whether or not a system is worth
the investment is taking the initial cost and calculate what
it will save you periodically (monthly, annually, etc). Some
have shorter paybacks in a few years, others may take
longer.
Initial Cost / Annual Savings = Payback (in years)
Example: $1,000 for energy efficient windows / ($25 month
less on energy bill x 12 months) = $1,000 / $300 =
3 years and 4 months until payback

Although initial costs can be higher, green buildings use 30%
less energy on average than conventional buildings. This
means savings on your energy bills. If you typically spend
$2,200 a year on energy bills, you could be saving $660 a
year.
By building smaller buildings or replacing your old systems
with newer, more efficient systems, you are cutting back on up
front costs, maintenance, and operating costs. As the price of
oil increases, the payback period becomes shorter.
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There are various tax incentives and rebate
programs available for those who choose to
make a building more sustainable. Contact local
or state departments and refer to the websites
below.
www.energytaxincentives.org
www.dsireusa.org
www.enerystar.gov/taxcredits
www.homedepot.com/taxcredit
Other benefits can be harder to measure. Scientific
research proves that a greener building can
improve health and productivity of occupants.
The average American spends 90% of their time
indoors, and by improving building quality, illness
and stress decreases, reducing absenteeism and
improvement in overall productivity up to 16%.
This book provides information for builders,
architects, building owners, and residents
specifically geared towards the Nashua climate,
wind patterns, etc. and can serve as a guide for
new construction and retrofitting older structures
to make your building more sustainable.
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Since Ancient times, people have been orienting
their buildings to take advantage of the sun and
its natural (and free!) lighting and heating, as well
as the wind’s natural ventilation and cooling. The
Acropolis is an example of the Greeks mastery of
this technique.
An improperly positioned building can add
approximately 25% to your energy bills.
Orientation can help buildings take advantage
of wind and sunlight. If you are planning on
constructing a new building, carefully consider
how you orient your building. For existing
construction, the following information can help
you understand and make thoughtful retrofits.

ORIENTATION
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From a young age, we are told that “the sun rises in
the east and sets in the west.” Because of the low
angle (almost on the horizon), Eastern and Western
light give off intense heat and light. In Nashua,
Southern light is the most direct and occurs during the
day while the North side of most buildings experience
virtually no direct light.
It is best to put smaller facades facing East and
West directions, avoiding large, open windows
because of the low angle and intensity of this
light, making heat gains harder to control, causing
overheating in the summer and significant heat
losses during the day in the winter.
The most direct sunlight comes from the South, and
in temperate climates like Nashua you should take
advantage of the intense illumination and heat in the
colder months while controlling it during the summer
months. This is the best façade to place windows
since a greater proportion of the year requires
heating. Refer to Daylighting and Lighting in this book
for more information.
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Heat gains occur when heat becomes trapped
in an interior space, often caused by sunlight,
lighting, heating equipment. Heat loss occurs
when indoor heat escapes to the outdoors.

True South (where the sun actually sits in the
sky) is different from your compass because
of the Earth’s magnetic fields. In Nashua, True
South is approximately 15 degrees to the West.

Northern light in Nashua is much more subtle, and
will not cause extreme heat gain. Although the
lighting is desirable, excessive openings will lead
to heat loss problems, particularly in a climate
requiring heating for a larger proportion of the year.
More openings on a building side not receiving heat
from the sun means more heat will escape.
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The sun’s angle to the ground changes depending
on the time of year. In the summer, the sun is
higher in the sky while in the winter it is lower.
This means that the hot summer sun is most likely
to hit your roof or the walls at a steeper angle,
while the lower winter sun will usually fall onto
the sides of your building. For more information
on using this to your advantage, check out the
Daylighting and Lighting section.
Understanding Nashua’s wind patterns is also
important because they can help keep a building
cool or naturally ventilated. In Nashua, daytime
wind comes from the East while at nighttime
it comes from the West. Refer to the Air, Wind,
and Ventilation section of this book for more
information.
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To increase sustainability, run a building’s long axis from
East to West putting the longest facades on the South
and North sides.
Other things to consider are obstacles that block
solar access. These include trees and other natural
occurrences, as well as man-made structures such as
your neighbor’s house. Be wary of land use codes and
setback laws, however, when building new construction.
Look at the diagrams on this page for more information.
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Architect William Bruder’s public library is a good
example of how orientation can be used to make a more
energy efficient building specifically for the Phoenix
Arizona climate. Bruder used sunlight as the main energy
source, and chose various devices to allow or block the
sun and wind according to the building’s needs.
He arranged interior spaces according to the sun; for
example, he placed mechanical rooms and bathrooms
along the East and West walls where the most solar heat
gains would be (and where it would be most uncomfortable
to put spaces where people spend a significant amount
of time). By minimizing windows on these faces, he
decreased heat gains in the summer and heat loss in the
winter.
He utilized shading devices (see Daylighting and Lighting
section of this book) on the North and South facades the
help control wind and sunlight.
14

SUSTAINABLE ARCHITECTURE
Orientation

Lighting can significantly impact the
efficiency of a building, the comfort,
and health of its occupants. Most
buildings rely on a combination
of natural light from the sun and
artificial light. There are options to
improve efficiency and decrease
lighting costs.

DAYLIGHTING AND LIGHTING
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Fluorescent light bulbs last 8-10 times longer
than halogen or incandescent and use 75%
less energy.

If you replace just 1 light bulb with a compact
fluorescent light, you will save enough energy
to watch 431 hours of TV, run an air conditioner
for 22 hours. If 1,000 people did this, you could
Another good option is dimmers, which allow light le
run an entire hospital for 3 days!

according to need and desire, and can cut down on energy use
bulbs you have last up to 4 times longer).
We spend an average of 12% of our electricity
bill on lighting. One of the easiest ways to
reduce this cost is to replace all of your current
halogen or incandescent light bulbs with more
energy efficient options.
Fluorescent (or compact fluorescent, CFLs),
metal halide or LED source lights reduce the
amount of energy (by about 66%) but provide
the same lighting. You can save $60 a year by
replacing just 5 light bulbs!
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Supplementary or task lighting is often
more comfortable for the occupant in
addition to being more energy and cost
efficient. Overhead lighting can be harsh
with little control over intensity,

Another good option is dimmers,
which allow control of light levels,
cutting down on energy by 20%.

Task lighting allows you to use less
energy and control the amount of light
you want and where you want it, and less
expensive.
If overhead lighting is the only option,
try to reduce energy consumption by
having multiple switches for a room.
For example, a room that has 4 overhead
lights may have 2 switches which each
control 2 lights.
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bulbs you have last up to 4 times longer).

Photocells (or photoelectric switches) are a new technology which can detect how much
natural light is being accepted into a room, and adjust artificial light levels accordingly.
This is best for areas of commercial buildings where people do not often regulate
lighting, such as stairs or bathrooms, and are great for outdoor use as well.
Photocells are available in new fixtures that have them pre-wired or you can
install them separately to existing light fixtures.
http://www.doityourself.com/stry/installphotoelectric go here for instructions!
HU
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Photocells (or photoelectric switches) are a new
technology which detect natural light in a room, and
adjust artificial light levels accordingly. These work
well in commercial buildings where people do not often
regulate lighting and are great for outdoor use.
Photocells are available in new pre-wired fixtures or
you can install them in existing light fixtures. For
instructions, go to: http://www.doityourself.com/stry/
installphotoelectric.

Another good way to save energy is to set up timers for your lights. If you know that no
18 one will be in a building between the hours of 6pm to 6am, have a timer that will
automatically shut off all the lights. This makes sure that lights are turned off even if
whoever closes the building up forgets to do it. Many people who go on vacation leave

Setting up timers for your lights also saves energy. If you
know that no one will be in a building between the hours
of 6pm to 6am, have a timer automatically shut off the
lights. This works perfectly in case someone forgets to turn
off the lights at work or if you go on vacation and want to
make it look like someone is home.
Motion detection lights act according to occupancy, where
the lights remain off until someone is in the room. When
the occupant leaves the room, the lights will shut off. They
come in a variety of sizes and types (including indoor and
outdoor lights) and costs range from about $13 to $90.
Tube lights bring natural light downward from the roof into
a space without creating the heat gains during the summer,
heat losses during the winter, and glare of a normal skylight.
They cost about $250-500 and are easier to install than
skylights,
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Windows can be a large source of heat gain or loss. Each
window on a facade is like cutting a large hole in an insulation
filled wall and is the weakest point in a facade. While the
sun can provide some desirable heat gain and natural light,
considering high quality windows can improve comfort, require
less maintenance, reduce energy loss and save money.
Most people assume that the glass in their window provides
the barrier between the inside and outside temperature. In
reality, the trapped still air between panes, or air gap, is what
regulates temperature since air is a poor conductor. In single
pane windows, this is usually a thin layer along the outside
and inside of panes. Double panes have an air gap between
the panes while triple panes have 2 air gaps. Buying double or
triple pane windows saves approximately 25% (about $450 a
year) in heating and cooling costs.
Argon or krypton (nontoxic gases) filed windows can further
lower the U-Factor.
20

The U-Factor is a measure the overall heat transfer, or how
well something prevents heat from escaping. Numbers
usually range from 0.2 to 1.20 with lower numbers signifying
greater resistance to heat flow or a better insulative quality.

Solar heat gain coefficient (SHGC) expresses the ability of
a window to block heat that comes from sunlight, expressed
in a number ranging from 0 to 1. Lower numbers express a
greater ability to control heat. A similar measure, shading
coefficient, can be multiplied by 0.87 to find the SHGC.

In cold climates, a U-Factor of 0.50 (best if 0.35)
or below is recommended, since the lower the
U-Factor the better the insulative quality.
Make sure that the window’s solar heat gain
coefficient is not too high since Nashua is hot in
the summer and in the winter, it is possible for a
room to overheat. It is best to purchase windows
with low U-Values and medium to low solar heat
gain coefficients, from 0.65 to 0.40.
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Another choice is low-emissivity or low-e coated
windows which have microscopically thin layers
of a transparent metal that act as a radiant barrier
to reflect heat. It helps to reduce the heat flowing
through glass from both directions and has a
reduced U-Factor.
Low-e coatings reduce the solar radiation
entering a building, lowering the SHGC. For
Nashua’s climate, you want some solar heat gain
and should purchase windows where the inside
surfaces of the outer panel of glass have been
treated. Low-e windows also protect floors and
other surfaces from UV damage.

Look for NFRC (National Fenestration Rating Council)
labels on windows to understand how the whole window
system works. It does not appear on all windows since it is
voluntary.
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Code has changed, making low-e and double pane
windows very accessible and easy to find since
most windows have at least one of these efficiency
measures (although it is best to have both features
in one window).

When considering purchasing energy efficient
windows, you can also look at glass doors that
have energy efficient glass. They work in a way
similar to energy efficient windows.

Price differences between high efficiency windows and nonefficient windows is very little, only about 4%, although this
price can go up slightly depending on how many efficient
measures you get (low-e, double pane, etc).
Solar control glass is available, which is spectrally selective
and blocks infrared and some UV rays. For Nashua, this kind of
glazing is not as efficient since it also blocks heat gain.
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GasNetworks, a collaborative of local natural gas
companies, offers a rebate for replacing old
windows with new Energy Star labeled windows
(up to $500) as long as they use natural gas to
heat their homes. For this and other rebates, visit
www.gasnetworks.com and under the section
Efficiency Programs, select Rebate Applications.
Glass is not the only choice to make when it
comes to windows. The window edges you
choose can make a difference. Wood and
fiberglass are the best options, with stainless
steel being a poor option due to its ability to
conduct heat and cold well. You also should
consider insulating your window edges to get
the least amount of heat gain or loss.
Foam filled frames are available and offer
great insulative properties to the space around
your windows. They cost an additional $15-20.
Although skylights are popular options, they
are not very energy efficient. They often will
overheat a space in the summer and allow heat
to escape in the winter. While the lighting effect
is desirable, similar effects can be achieved
with proper side lighting and tube lights.
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Shading devices can be used to either allow
or block sun, and can be fixed or movable.
Window treatments like blinds can be
placed inside for easy control, helping to
repel heat in the summer months. Window
treatments are usually measured with a
shading coefficient, measuring the ability of
the treatment to reduce heat gain.
Honeycomb blinds (also known as cellular
shades) help increase the efficiency of a
space. Lighter colors will reflect heat that
darker colors will absorb. Using a light color
facing outwards will minimize absorption.
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Exterior shading controls light better by directing it properly
before it reaches a building facade. Vertical shading is most
effective when the sun comes from one direction. Horizontal
shading devices help control sun directly facing a window or
ioverhead.
Louvers are often horizontal, though they can be placed
vertically against a building. They are meant to let in light
and air (by controlled means) while simultaneously block
rain, direct sunshine, and noise. They can be adjustable or
fixed, and come in a variety of sizes.
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Before electricity, many older building used porches to
manipulate sunlight. The length the porch extended from the
building was considered carefully to create optimal shade.
Winter sunlight would allow winter sunlight to reach and warm
the facade while blocking summer sun. A porch which receives
Southern exposure is most useful. Eaves, awnings, balconies
or other horizontal extensions can have a similar effect.
Trees and other plants can be used as natural shading. Large
trees can block summer sun with their leaves, while allowing
winter sunlight when their leaves fall off. You can also use
hedges, bushes and other plants to shade a house. Keep in
mind that evergreen trees create a different effect since they do
not lose their leaves in colder months. Just planting trees and
shurbs can cut cooling costs in the summer up to 30%.
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Daylight zoning groups spaces by light need.
Spaces that need more light are pushed to
the outsides of buildings near windows and
openings, while other areas like bathrooms
are placed more centrally. Lighting bills can be
lower by using natural light for frequent usage
areas.

Light shelves help evenly distribute light
throughout a room, particularly deep rooms with
little access to sunlight. Light bounces off a the
shelf and reflects onto the ceiling where it can be
dispersed as quality natural ambient light.
They can be placed on the interior, exterior or
both. They reduce glare by avoiding direct light.
Sometimes, light shelves are repurposed as
storage space, rendering them ineffective.
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Color and texture are important when using light
wells, with similar consequences to light and
dark colors as blinds. The texture of the surface
also affects reflectivity. Smooth surfaces are
preferrable since textures will trap light.
If you have ever been in a dark room looking a
bright computer screen, you probably understand
fatigue, difficulty adjusting your eyes caused by
a brightness ratio that is too high. Brightness
ratio is the difference between the lightest and
darkest points of a room, which should be kept at
1:3.

Glare is experienced because the light that is
present in a room is too bright. This can occur
when the brightness ratio is too high or from
direct sunlight reaching the viewer’s eyes.
Light shelves minimize this by reflecting light.
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Repeatng leaf like shapes at the roof
level on the interior and exterior, Renzo
Piano’s Menil Collection House in
Houston Texas (below), provides shading
while allowing natural, dispersed lighting
appropriate for an artwork collection.

SUSTAINABLE ARCHITECTURE
Daylighting and Lighting

Eero Saarinen’s chapel (right) on MIT
campus (Cambridge MA) uses light in unique
ways. A moat that circles the chapel bounces
light off of the water and into the chapel
through a window. An opening in the roof also
allows light to enter and reflect off of a large
chandelier like sculpture by Harry Bertoia,
which is made from a reflective metal.
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The building envelope, or skin, is the
element that separates the interior and exterior
environments of a structure.
Proper insulation saves 20% of energy use
which means savings on heating and cooling
bills. Insulation provides heat flow resistance
by preventing warm indoor air from escaping to
the outside in the winter, and preventing warm
air from entering the building in the summer.

BUILDING ENVELOPE

The resistance of insulation is measured by
the thermal resistance, or R-Value. A higher
R-Value means more resistance to this air
flow, resulting in less changing temperature
which can save money. Every type of insulation
is rated and can be easily found on the
packaging.
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There are different type of insulation, ranging from doit-yourself to irregular shape insulation.all with different
R-values. There is standard batted insulation (the pink
stuff), loose-fill, rigid foam and foam-in-place (for more
information about each type, try www.eere.energy.gov/
consumer/tips/insulation.html).
Recommended values for the Nashua area:

Be careful when buying siding that is marketed
to add insulation to your home. Often times the
R-Value of this insulation is 1-2, which means
it adds very little in terms of protection for your
home. If you do buy insulation siding, make
sure to use other methods of insulation.
32

38-50 Attic*
30-40 Floors*
20-30 Wall Cavities*
25 Basement Interior and 12 for Basement Exterior
*The lower number is a minimum required according to
building codes, 2009 IBC.

If you want to calculate the insulative value of
your own home, try the US Department of Energy’s
Zip Code Insulation Program. You choose the
type of construction you have, the type of fuel and
enter your zip code. http://www1.eere.energy.gov/
consumer/tips/insulation.html and click on the link in
the first paragraph
A common misconception is that putting two pieces of
insulation of an R-10 value in the same wall cavity will
make R-20 insulation. Consumers should buy R-20
insulation instead. Compressing insulation decreases
the air trapped which is crucial to functioning at the listed
R value. Cut insulation to fit around any obstructions.
Attic floors are one of the most important places to
add insulation, since many roofs have poor insulation,
allowing heat to escape or enter a building. A well
insulated attic floor can prevent heat loss or gain,
lowering heating and cooling bills.
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Consider insulating roofs, cathedral ceilings,
ducts, exterior walls, floors that are above
unheated garages, foundations, basement walls
that lead to both interior and exterior spaces.
Any other area that is adjacent to an unheated or
outdoor space should also be well insulated.
Thermal bridging occurs when there is a weak
point in the envelope, usually a connection point
between different materials or a joint. This is
where air flow is increased, so heat escapes
or enters more easily than at other points in
the building envelope, increasing costs. Some
examples include building corners, where walls
meet attic space, where floors meet walls, the
foundationn meeting the floor above, etc.
Exterior insulation is another consideration.
Although highly effective, it can be more
expensive that interior insulation.
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Roof color has a more significant effect on the
building than most people realize. In the United
States, 90% of roofs are dark colored, causing the
attic or nearby spaces to get extremely hot due to
heat absorption.

Some insulation is made of recycled materials, such as
newspaper, denim or wool. Denim insulation is made
of 85% recycled cotton fibers and is easy to install (even
kids can help). Old jeans can be donated at http://www.
cottonfrombluetogreen.org to be used to create insulation.
There are other types of newly developed aerogels like
icynene and nanogel which are little better than fiberglass
for the environment, but make up for it by allowing natural
light into homes.

A highly reflective (lighter colored) roof can save
you up to $90 a year in cooling bills since most of
the heat will reflect. Lighter colored roofs also tend
to last longer than darker roofs. If 30 billion square
feet of commercial roof space in the United States
were painted white, it would be equivalent to taking
75 million cars off the road for a year.
If you already have a dark colored roof, consider
insulating your attic floors to make sure any heat
gained through the roof stays trapped in the attic.

35

Photovoltaics, or solar energy panels, convert
the sun’s energy into electricity. When the sun
shines, they collect power to help offset the electric
demand of a building. Some are so efficient
they generate more electricity than the building
requires, allowing owners to sell excess energy.
Orientation and roof angle are extremely
iimportant and owners should have a back up
system for cloudy or rainy days. There are various
sizes, and cost anywhere from $330 to thousands
of dollars.
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Garden roofs are another option to make your
roof green, like Manchester NH’s City Hall (right
photo). The plants provide insulation for the
building, blocking air from escaping or preventing
heat gain on black roofs. They can be installed on
any flat rooftop that is easily accessible. For more
information, try www.greenroofs.com.

Positioning thermal mass on a building’s interior where it will
be exposed to sun through windows is most effective. Adobe,
mud brick, sod, rammed earth, certain types of concrete and
clay bricks are common thermal mass materials. Water is also
a good thermal mass and there are “water walls” you can
even make yourself.
Thermal Mass collects heat throughout the
day from the sun, and releases heat back into
a room once the air around it has cooled down
at night. This is usually effective in climates in
the Southwestern US, but can be used in the
Nashua area on Southern exposures.

Low partition walls or dividers that are smaller and do not
contribute to the house’s structure would work for existing
construction. Floor tiles or floor slabs can also act as thermal
mass, but lose their effectiveness if covered with carpeting.
In the summer, you can shade thermal mass so it draws out
warmth from the surrounding air, cooling the building.
37

A double skin system describes a building that
uses two layers of exterior walls, with an air space
in between them. This is like a double pane window,
where the air pocket acts as insulation and a buffer
between the interior and exterior environment. The
distance between the two skins varies in size from a
few inches to a few feet and is sometimes occupied
by an atrium-type space.

SUSTAINABLE ARCHITECTURE
Building Envelope

Openings in the walls can be closed or opened
depending on the conditions, allowing for trapped
heat to be released into the building during cold
months and released during warm months.

Phillipe Samyn’s CNP Headquarter’s in Belgium is a good
precedent for double skin facades that can be used to make a
building more energy efficient.

38

Earth sheltered homes help to reduce heat loss or gain
through the floors, roofs and walls. These homes, which are
built into a ground or hillside, use the earth’s natural ability
to keep temperatures constant. Donald Jasinkski is a NH
architect who specializes in eath homes.

BUILDING SYSTEMS

Unless you plan on designing a net-zero
energy building, you will need a mechanical
heating and cooling system, although it is
possible to choose a more efficient system to
benefit your wallet and your comfort.
Upkeep of existing and new systems will keep
them running efficiently for longer. The amount
of money you spend on upkeep minimizes
the need for replacement or wasted energy.
Change your heating and cooling filters
regularly, at least every 3 months.
39

If your heating system is old or needs to be
replaced, an easy way to find a more efficient
system is looking for the Energy Star label.
Compare the energy efficiency of different
models that are available. For information on
various options, try www.energysavers.gov
and look under the Space Heating and Cooling
Section (under the Your Home heading).

A professional should tune HVAC equipment
yearly, including thermostat settings,
tightening electrical connections, lubricating
any moving parts and inspecting the
condensate drains.
Regularly verify coils, refrigerant levels and
clean the blower on your air conditioner so
you continue running at optimal level.
For heating systems that use oil or gas,
make sure your connections are operating
properly, since these parts can not only
effect the efficiency but can also be a safety
hazard. Use a licensed gas fitter. Various
cases of fires linked to improper operation of
connections have been reported in Nashua.
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A common misconception is that “bigger is
better” when it comes to heating or cooling
systems. Often, these systems have to shut
on and off more frequently and waste energy
while costing you more.

Wood pellet stoves are a good heating alternative
that can heat up to 3,000 square feet. The pellets
are made from a byproduct of sawmills and are
much cheaper than other natural fuel options.

Investing in tankless or instant water heaters
can help decrease energy consumption and
associated costs by 30-70%. These systems
only turn on when needed, such as someone
turning on the hot water.
Most water heaters keep water temperature
on standby, costing more. Tankless or instant
water heaters have hot water ready whenever
you need it, unlike most systems in which you
must wait for the tank to fill up. They also last
twice as long.
41

Programmable thermostats preset temperatures at different
times of the day based on user preference, saving up to $180 a
year. For example, during the day when no one is at home you
can set the thermostat to reduce the energy use while turning on
before you arrive home. If your schedule changes, you can easily
override the existing settings. Consider lowering your thermostat
during the night while everyone is sleeping.
Many gas companies and some oil companies will offer a rebate
for customers who buy programmable thermostats. A typical
rebate is $25, which means for a $35 thermostat you are only
paying $10.
For natural gas rebates, visit www.gasnetworks.com and click on
Rebate Programs under the Efficiency Programs menu.
42

Ceiling fans are a cost effective and energy
efficient way to circulate air throughout
a room and work by using moving air to
increase evaporation from your skin. They
cost about 1 cent to run vs. 16 cents for
the typical AC unit. In the summer you
should run fans counter-clockwise to create
downward motion, and clockwise in the
winter to distribute air.

While air experiences extreme cold or heat,
just a few feet below the surface the Earth’s
temperature remains relatively constant.
Geothermal pumps heat or cool a building using
this phenomenon since the Earth’s temperature
is cooler in summer and warmer in winter than
outside air. Save up to 30-40% on your energy
bills while experiencing payback in about a
decade.
Dual-source systems, which combine
geothermal and air source pumps are cheaper
and slightly less efficient than full geothermal
systems.
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Reichstag in Berlin, Germany, designed by Norman Foster,
is a net-zero energy bulding that runs solely on renewable
energy, including solar power. When the building was
renovated in the late 1990s, it cut carbon emissions by 94%.
Frank Siega, president of Two C Pack Systems in Nashua
and David Greenhalgh, Chief Sustainability Officer, want
to create a more sustainable packing company and use a
geothermal system to heat and cool their buildings.

44
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The average Nashuan uses 260 gallons of water
a day, averaging up to $500 a year on water
and sewage bills. By upgrading a few common
plumbing fixtures you can cut down on water and
energy use.
Flushing the toilet accounts for 30% of water
usage. High efficiency toilets reduce water
consumption and cost by 60% or more.

PLUMBING
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Dual flush toilets are not toilets that flush
twice, but actually have two different flush
options, liquid waste, which requires less
water and solid waste. A typical toilet uses 3.5
gallons of water per flush, while a dual flush
toilet uses 0.8 gallons for liquid waste and 1.6
gallons for solid waste.
You save up to 67% of water per flush while
spending about $100 more than an average
toilet. With the average person flushing 2,500
times a year you will save approximately 6000
gallons of water and $200 every year.
You can also buy standard one-flush systems
designed to use less water per flush.
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You can retrofit your existing toilet with a dual flush toilet converter
kit for about 1/3 the price of a brand new dual flush toilet. This system
hooks up to your current toilet to turn it into a dual flush, saving water
and money in the same way.

Composting Toilets use waste to create
a product valuable when added to the soil.
They use little to no water and allow the user
to be independent of sewage system costs
and problems. They can be owner built or
manufactured. For more information try www.
compostingtoilets.org.
Another simple way to cut back is to install lowflow showerheads and faucets that reduce the
amount of water used without affecting the water
pressure. Low flow showerheads cost about $15
and can cut water use by 36%.
Low-flow faucet aerators screw onto existing
faucet heads and cut back on water dispensed
by about 40% and cost about $10 while saving
about $50 a year.
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If you shop at Home Depot, you
can look for the Water Sense label
to find products that use 20% less
water without performance loss.
For commercial buildings with high usage
volume, autoflush and sensor operated faucets
are a good option. Greywater systems reuse
shower, washing machine, dishwasher and sink
water for subsurface garden and lawn irrigation, or
toilet water.
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www.greenplumbersusa.com offers information
on efficient methods of plumbing. You can even
search for a technician in your area that is
certified in sustainable plumbing.

MATERIALITY AND FINISHES

Interior and exterior surfaces contribute to the
efficiency of a building because of the way
they reflect daylighting and electric lighting.
Your ceiling should be highly reflective, 75%
or more, to evenly disperse light throughout a
room. Higher ceiling have lower reflectance,
requiring more illumination for a given space.
If you are using light shelves (daylighting and
lighting section) the ceilings need to be highly
reflective to be an effective strategy.
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Wall reflectance should be about 50%, while
floors should be 20% or higher for proper
dispersal of light.
Many paint companies rate their paints with
an LRV number (or light reflectance value),
a universal system rating light absorbed by
a certain color. The numbers are available
on fandecks at the store on scale from 0% to
100% (pure black is 0 and pure white is 100).
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White			80-85
Ivory White		70-80
Yellow			70-90
Pearl Gray		70-75
Pink			50-70
Azure Blue		50-60
Light Gray		45-70
Buff			40-70
Dark Gray		20-25
Tan			30-50
Green			25-50
Brown			20-40
Red			20-40
Olive			20-30
Cardinal Red		
20-25

from High Performance Design Guide by Kelly A. Karmel

While color is important, the sheen of the
paint (matte, semi-gloss) are also important
factors of reflectivity.
Recycled paint is a good way to save 3050% in costs while helping the environment.
For every gallon of 100% recycled paint you
are saving one gallon of paint from being
dumped into a toxic waste dump.

There are a few ways to ensure that you are
buying green materials which are healthy for our
planet.
The easiest way is to buy local products, reducing
transportation and supporting the local economy.
Local is considered to be within a 500 mile
radius, although the closer you can get the better.
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Volatile Organic Compounds, or VOCs, are gases and vapors
that are emitted by various solids and liquids that may have long or
short term adverse health effects. Products such as paints, sealants,
adhesives, building materials and furnishings may contain VOCs.
You can purchase low to zero VOC versions of all of these products
simply by looking for the label. It is important to occupant health and
comfort to reduce the amount of VOCs contained in a building.
When buying wood, purchase from a protected
forest. There are over 115 million acres of protected
forest in 61 countries that are certified with the FSC
(Forest Stewardship Council). This organization
assures that none of the wood is of an endangered
species, and controls environmental impact. Although
there are other standards, including SFI, CSA SFM,
PEFC, MTCC and others, FSC is considered the
most reliable and is the most widely supported by the
world’s leading conservation groups.
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Bamboo, although it is not a local material, is one of
the most popular, sustainable types of wood which
regrows in only 7 years. It is easy to install, maintain,
and is durable.
Adobe is effective as thermal mass (building
envelope section). It is a natural earth made material
of clay, sand and water, and for New England, is
best when used nonstructurally on the interior of a
building, such as partition walls.

Cork is a natural material taken from the Cork Oak
tree, which is never destroyed but simply trimmed
for its bark every 9 years. Although cork flooring is a
non-local material, it is a recycled material made from
the leftovers of cork wine stoppers and reduces both
sound vibration and is insulative. Durable and elastic,
it contains natural substances which repel bugs, mold
and termites. Fallingwater by Frank Lloyd Wright even
contains cork flooring.
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Hemp and other fibrous plants grow
in degraded soils, need little chemical
processing and are annually renewable.
They provide 4 times that amount of
usable fiber per acre than wood.
Natural or Lime/Mud-Based Plasters
breathe better, softer, easier to work
with, and are less brittle than traditional
plasters. They are best suited for drier
climates since moisture erodes the
material.
Marmoleum is made of linseed oil, pine
resin and wood flour/chalk or clay, and is
a biodegradable, zero VOC product that
replaces linoleum. The linseed oil acts as
a natural bacterium, impervious to liquid,
durable, and resists stains.
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There are many natural carpet options, like wool,
sisal, or sea grass carpets, made using natural dyes.

Verde Salon on Main Street in Nashua
uses bamboo flooring, low VOC paint,
and energy efficient lighting. They use
green beauty products.

The handmade bamboo-clay schoolhouse
in Dinajpur, Bangladesh, designed by Anna
Heringer and Eike Roswag won a Won Aga Khan
Award. It used local materials and was built in 4
months. The work included earth for the walls and
foundation with bamboo, creating a sustainable
school.
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Air leakage, or infiltration, contributes to about
1/3 of HVAC’s energy consumption is due to
infiltration, while another 1/3 is lost to heat gains/
losses through windows, walls and thermal loads.

AIR, WIND, AND VENTILATION
Wind movement and ventilation keep building interiors cool but can also
cause air infiltration problems. There are ways to naturally, or passively,
vent or cool a building.
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Taping cracks around windows, closing
exterior doors and windows, weather
stripping exterior doors, or recaulking are all
inexpensive options to conserve energy when the
HVAC system is on. Using draft guards around
doors, which cost under $30. You can even
make your own, go to http://www.ehow.com/
how_2195787_door-draft-guard.html for more
information.

Cross ventilation relies on the wind to force cool air from the outside to the
inside of the building, while forcing the warm air out. If you open windows on
opposite sides of a room, some higher or lower, you can achieve this effect.
Your window size and location as well as exterior geometries or hedges to
redirect wind flow are major factors to achieve this effect.

Stack ventilation, or chimney effect, does
not rely on natural wind, and can be more
reliable than cross ventilation by using a
chimney or the height of a taller building.
As a room heats up, the air will lose density
and rise, drawing in cooler air to replace
it. If a heat source is placed at the top of a
building, cool air will be drawn by the same
method. Stack ventilation relies on height and
is hard to achieve in smaller commercial or
residential buildings. Some more advanced
buildings use wind catchers or windmills.
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SUSTAINABLE ARCHITECTURE
Air, Wind, and Ventilation

The Genzyme Building in
Cambridge MA is a Platinum LEED
rated building designed by Behnish
and Partner. It includes operable
windows and steam from a nearby
power plant to heat and cool.
Wind movement and natural ventilation can keep occupants cooler,
since proper circulation helps keep occupants comfortable. A room
with good air flow can feel more comfortable at 70 degrees than a
room with stagnant air conditioned to be 60 degrees.
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Completely eliminating air conditioning is out of the question for
many people, but better decisions on the AC systems you use can
help. Energy Star qualifies several brands, as well as window,
ceiling and attic fans. Avoiding window AC units, since they are the
most wasteful AC systems. See the Building Systems section of this
book for more information.

More than 32% of the exterior
envelope is a ventilated doublefacade. The central atrium acts as
a return air duct and light shaft. The
energy cost compared to a normal
building of its type is 41%.

Proper disposal of energy efficient products
is key, otherwise you are undoing the good
you did in buying them. Minimizing waste
can lead to reduction of greenhouse gases
up to 36.7%.
Compact flourescent bulbs contain
small amounts of mercury which is not a
grave danger to a home’s inhabitants, but
used bulbs should be taken to one of the
Household Hazardous waste events.
The schedule for Nashua can be found at
www.nashuaaprc.org/hhw/.

DISPOSAL

The Nashua Regional Planning
Commission, 424.2240, extension 29
should have more information or drop them
off at a local hardware store, if they have
a program in place.
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To recycle paint, keep labels clear and legible.
Improper disposal of solvent based paints can lead to
infiltration of water supplies and other negative impacts.
By recycling paint, you make it less expensive for the
next user while avoiding the harmful environmental
impact.
Be aware that many “recycling centers” are not what
they seem and are actually exporting the problem to
other countries. Go to www.lifespanrecycling.com/site/
content/abcnews.pdf for more information.
Recycling construction waste can save disposal costs
for you and the cost of harvesting virgin materials. It
costs $0-35 per ton to recycle materials. Some waste
has actually become fashion, such as billboards that
are made into high fashion handbags. Nashua’s local
recycling facility accepts most materials, but call ahead if
you have questions.
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There are a few ways to become nationally and
internationally recognized for your towards sustainability.
Labels also provide information on products, including
Energy Star, Fair Trade Certified, Green Seal, LEED,
USDA Organic, and many others.
Energy Star is a joint program between the United States
Environmental Protection Agency and the Department
of Energy that certifies everything from office products
to heating and cooling equipment. In 2008 alone,
Energy Star products avoided 29 million car’s worth of
greenhouse gas emissions, a savings of $19 billion for
Americans on their utility bills. Replacing appliances will
reduce your energy bill and greenhouse gas emissions by
about 1/3. There are also rebates available.

RECOGNITION
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You can test efficiency of your building or get an energy auditor,
saving you money by knowing the weak points of a building.
Blower Door Tests are done by professionals to determine your
home’s air tightness. A large fan is placed in an exterior doorway
and reduces the amount of pressure inside the house so that
outdoor air is free to flow inside. This air movement can be felt or
seen to determine leakage. You can find how-to tips online of how
to conduct one of these yourself (www.doityourself.com).
Thermology Tests, usually done by a professional, use infrared
thermological imaging. Images of the house are taken to show
where heat is concentrated and where insulation is lacking.
The Leadership in Energy and Environmental Design,
better known as LEED, part of the United States
Green Building Council, is internationally recognized
program which encourages and accelerates adoption
of sustainable green building and development
practices. It provides a third party guarantee that a
building or community was designed and built using
green straegies significantly beyond required code.
You can learn more at www.usgbc.org.
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It is difficult to get LEED certified, and Nashua
boasts the first in the state school and nonresidential building to receive LEED platinum
certification. Dennis and Debbie Gleeson’s
buildings for The Nature of Things used
everything from cork flooring to local materials,
photovoltaics to dual flush toilets and a
sustainable orientation. It is 80% more efficient
than other buildings its size.

SUSTAINABLE ARCHITECTURE
Recognition

There are inexpensive energy monitors which
calculate the energy usage costs of any plug-in
electrical device. Be aware that appliances left on
stand-by can still draw up to 85% of the amount
of power as a fully-on device. The following can
help you calculate your ecological footprint.
http://www1.eere.energy.gov/calculators/
http://www.consumerspower.org/home_energy/
billestimator.php
www.ecofoot.org
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GLOSSARY
E-Waste: Electronic waste, appliances, need to be disposed of carefully. Computers,
televisions, VCRs, stereos, copiers, fax machines, can be reused, refurbished or recycled
although many are thrown out.
Fluorescent: Gas discharge lamp, uses electricity to excite mercury vapor, require a
ballast, lower energy costs typically offset the higher initial cost, generally last longer, 60
lumens per watt (energy star) 30% of energy is in heat
Halogen: Like incandescent, create light through heat so 90% of the energy they emit is in
the form of heat called infared radiation, type of incandescent bulb, tungsten filament and
filled with halogen gas,
High Visible Transmittance: Amount of light in the visible portion of the spectrum that
passes through a glazing material. Important factor in evaluating energy efficient windows.
Influenced by the glazing type, the number of layers, and any coatings that might be
applied to the glazing’s. Important factor in providing daylight, views and privacy, controlling
glare and fading of interior furnishings.
HVAC: Heating, Ventilation and Air Conditioning. Climate control. Humidity and temperature
are closely regulated and maintained. Provide thermal comfort, acceptable indoor air
quality, ventilation, reduce air infiltration and maintain pressure relationships.
Incandescent: 15 Lumens per watt, heats filament until it produces a light, glass bulb
prevents air from reaching it which would normally destroy oxidization, shorter operating
life, least expensive to buy but more expensive to operate.
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Kilowatt Hours: Measure of electrical power or natural
gas used
Landfills: Dumps or trash sites, low area of land that is
built up from deposits of solid refuse in layers covered by
soil, solid waste disposal, refuse is buried between layers
or dirt so as to fill in or reclaim low-lying ground
LED Source: Light Emitting Diode, semiconductor, small
in size, can be grouped together for higher intensity
applications, approximately 20 lumens per watt, better at
placing light in a single direction, can be installed under
counters in hallways or in staircases, waterproof outdoor
fixtures available, more rugged and damage resistant,
don’t flicker, very heat sensitive, higher initial cost, turn on
instantly, no mercury, remain cool to the touch,
Low-E Coatings: Microscopically thin layers or metallic
oxide that’s bonded to the surface of a window’s glass,
they prevent heat and ultraviolet rays from passing
through glass. Keeps heat in during the winter and
out during the summer. Infared rays can pass through
windows and increase your home’s heat load.

Metal Halide: Member of high-intensity
discharge (HID) family of lamps, produce high
light output for their size, compact powerful
and efficient, operate under high pressure and
temperature and require special fixtures to
operate safely, considered a point light source
so reflective luminaries are often required to
concentrate light
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Photocells: Type of resistor, when light strikes the cell it allows the current to
flow more freely, when dark its resistance increases dramatically. They can be
used to detect large or small fluctuations in light levels to distinguish between
one light bulb and two, direct sunlight and total darkness or anything in between.
Can measure intensity of light.
Photovoltaic: Capable of producing a voltage, usually through photoemission,
when exposed to radiant energy, especially light; converting solar energy
(sunlight, including ultraviolet radiation) directly into electricity; May be ground
mounted or built into the roofs or walls which is known as building integrated
photovoltaic.
Plastic: Petroleum-derived, some kinds are worse than others if they are made
with toxic chemicals they will release toxic fumes when burned
R-Value: Measure of the resistance of an insulating or building material to heat
flow, expressed as R-11, R-20 and so on. The higher the number, the greater the
resistance to heat flow.
Solar Heat Gain Coefficient: Measures
how well a window blocks heat from
sunlight, expressed between 0 and 1. The
lower a window’s SHGC the less solar
heat it transmits. If your window is rated by
Shading Coefficient, multiply it by 0.87 and
you will have your SHGC
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U- Factor: Inverse of R-Value, overall heat transfer
coefficient, describes how well a building element conducts
heat. Measures the rate of heat transfer. Measures how
well a product prevents heat from escaping. Range from
0.20 to 1.20. The lower the U-Factor the great a window’s
resistance to heat flow and the better insulating value.
UVA and UVB rays: Light that is invisible to the naked eye,
can cause premature skin aging, eye damage (including
cataracts) and skin cancers

Sustainability: Meeting present needs without
compromising the ability of future generations to meet
their needs. Using methods, systems and materials
that won’t deplete resources or harm natural cycles.
Responsible to the environment, responsive to people,
minimalism or elimination of negative impact to the
natural environment while maximizing quality of the built
environment, finding different ways to do the same thing,

VOC (volatile organic compound): Gases or vapors
emitted by various solids and liquids, many of which have
short and long term adverse health effects. Products include
paint, paint strippers, cleaning supplies, pesticides, glues
and adhesives, building materials and furnishings. Gasoline
and diesel also release VOCs.
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Are you thinking about building
new construction or renovating
old construction? Think
about building and retrofitting
sustainably.
Simply changing a lightbulb can
help you make where you live
more sustainable and you’ll save
money! Your planet and your
wallet will thank you.
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