








INSULATION

Fiberglass Batts

Cotton-Fiber Batts

Rockwool Batts

Fiberglass Loose Fill

Cellulose Loose Fill

Vermiculite Loose Fill

Extruded Polystyrene
(ExPS or XPS) Rigid
Foam

Expanded Polystyrene
(EPS) Rigid Foam

Rigid Polyisocyanurate

Low Density Spray
Foam

High Density Spray
Foam

R-VALUE
2X4 = R-11
2X6 = R-19*

2X10 = R-30
2.9-3.8/inch

2X4 = R-13
2X6 = R-19* or R-21
2x10 = R-30
3.0-3.7/inch

2X4 = R-13
2X6 = R-22
2x10 = R-33
2.8-3.7/inch

2.2-2.7/inch
(varies based on
density)

3.0-3.7/inch

2.4/inch

5.0/inch

3.6-4.4/inch

6.0-6.5/inch

3.8/inch

6.5/inch

WHAT IT LOOKS LIKE

Pink or yellow blankets. Can be
unfaced, paper or plastic faced, or

encapsulated for ease of installation.

Light blue to dark blue fluffy cotton,
made from blue jean manufacturing
cut-offs.

Dark gray or black batts with paper
facing.

Pink, yellow or white fluffy material
that comes compressed in bags.

Gray finely chopped up newspaper
with fire retardant added - usually
borate salts which inhibits mold and
fungus.

Looks like kitty litter or very small
mica flakes. May contain asbestos.

Blue or pink rigid board.

Usually white - also know as ‘bead
board’

Foam boards with foil facing. 4x8, 4x9

and 4x10 foot sheets.

Yellowish, white foam that goes on
wet and dries quickly. Expands
as it is applied.

Yellowish, white foam that goes on
wet and dries quickly. Expands
as it is applied.

COMMOM APPLICATIONS

Install in open wall, floor or ceiling cavities.
Must be carefully installed avoiding gaps,
voids or compression.

Non-toxic. Non-irritating during installation.
Can be used in place of other batt insulation
products. A newer product not typically
found in older homes.

Often used in the 1950-1960’s, but
uncommon today.

Good choice for blowing into attics. Important
that contractor set blower correctly to
establish correct thickness and density.

Excellent choice for blowing into attic or
closed wall cavities. Be sure to seal any air
gaps first so dust does not blow into home.

No longer used today.

Waterproof. Excellent for exterior sealing or
insulating basement walls. Can be applied
directly to concrete. Must be protected from
sunlight.

Low cost but not as sturdy or moisture
resistant as ExPS. Must be protected from
sunlight.

Thermax or R-max are common trade
names. Best R-value overall. Best choice for
maximum insulation in a thin area such as
rafters in a cathedral ceiling.

Excellent for sealing irregular gaps.
Includes “lcynene” and soy based foams.

Excellent for sealing irregular gaps. Includes
“Corbond” and urethane.

*These R-Values are applicable to homes built before 2003. Current code requires higher insulation levels.
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2. Insulation
What It Is

Insulation slows the transfer of heat from the warm side to the cold side of a wall,

ceiling or floor. Its purpose is to keep heat in during the winter and out during the

summer. Placing insulation between living spaces and unheated areas produces a
protective shell around your home. Insulation products are rated by their resistance to
heat flow, called R-Value. The higher the number, the more effective the insulation and
the lower your energy bills. Most homes in the United States built before the 1970 are
poorly insulated, if at all. Modern energy codes require minimum levels of insulation.

How To Look For It
To see if and how well your home is insulated you will be going to each area of your
home’s envelope - walls, floors, ceilings - and looking at both the type of insulation
installed and its thickness. Some areas may be easy to see, such as insulation in an
attic space. In other areas such as walls, you will need to probe behind the surface.

If you are unable to determine the insulation type and/or depth, such as in a flat roof or
cantilevered ceiling, professional insulation contractors and energy raters will be able to
investigate further with laser thermometers or an Infrared scanner. If your attic has no
opening, you should make one yourself or have a contractor do it for you.

WALLS
Living Areas
You can often check for wall insulation by looking inside wall cavities behind outlet or
switch covers. Make sure you choose walls next to the outside or next to an unheated
area and not walls between heated rooms. You can expect insulation to be different in
remodeled areas so be sure to include these as well. Before you begin, turn off electricity
at the circuit breaker or fuse box. At each of the exterior walls you will be investigating,
use your screwdriver to remove the cover plates from an electrical outlet or light switch.

1. Shine a flashlight into the opening between the electrical box and the edge of the
wallboard or plaster to see if you can detect insulation.

2. If you are not sure if the wall is insulated, use a non-metal knitting needle, wood
chopstick or wood skewer to gently and carefully probe the opening between the
plaster and the long edge of the electrical box. This is an optional step as you can
cause damage to electrical wiring if you probe improperly. There may be a small
gap between the electrical box and the insulation, so be sure to check slightly away
from the box. If any insulation is present, then the wall cavity is probably full.

3. Determine the type of insulation, whether it’s batt or loose fill, and its thickness.
Use the insulation chart on page 9 to determine the R-Value.

4. Replace the cover plates and turn power back on.

Note: You may be able to determine whether your walls are insulated by checking from the
outside. If you have wood siding, look along the siding for evidence of drilled and plugged
holes. These holes suggest that insulation was blown in after the house was built, with either
loose fill fiberglass or cellulose. If you know the depth of the wall, then you can use the

insulation chart to estimate its R-Value.

Attic
If you have a heated room on your top floor, check to see if you have an unheated attic
space to either side. The wall between the heated space and the cold attic to the sides

(called the knee wall) should be insulated. If there is an access door to the side attic, you

can check for insulation (and determine the depth) from the attic side. If the side attics
are inaccessible, check from the inside using the method for walls, identified above, or
cut out an access door.

Basement
If your basement is heated, the exterior walls should be insulated. There are two
primary types of basement walls:
1. Concrete walls that extend the full height of the basement, with the joists for the
first floor sitting directly on top of the concrete wall.
2. Concrete walls that extend only partway up, with a wood framed wall above

(called a pony wall).

2006 Washington State Energy

Code insulation requirements

for residential construction:

m Ceiling - R-38
m Vaulted Ceiling - R-30

w Walls - R-21

u Basement Walls (below grade)
» Interior - R-21

n Exterior - R-10

u Floor over unheated space - R-30
m Perimeter slab on grade - R-10
(extend 2 feet down, or 2 feet

down and under slab combined)
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Concrete walls can be insulated from either the exterior or interior. On the exterior of
the wall, the insulation will typically be rigid foam. Rigid foam is also sometimes used
on the interior of the wall. If you find rigid board insulation, poke a cockrail skewer
through it to measure thickness and use the insulation chart to estimate its R-Value.

More typically, the interior will have a wood framed wall (built to the inside of the
concrete wall) filled with batt insulation and finished with wallboard. A pony wall has
similar construction, but is located above the concrete wall instead of beside it. In both
cases, use the method for checking at electrical outlets or switches, identified above, to
determine the insulation level.

Where the basement wall - either concrete or a wood framed pony wall - meets the
structure of the floor above you'll find the rim joists. These spaces should be checked
for insulation as well.

Note: The interior face of basement walls should not have plastic vapor barriers. Plastic
on an existing wall may cause extenstive moisture build up in the insulation and framing
members. Remove plastic and check for any signs of water damage.

Windows and Doors
What It Is

Windows and doors are a major source of heat loss in the building enclosure. While the wall may have an R-
Value of 21, even the most energy-efficient windows will only achieve an R-Value of 3 or 4. Older single-paned
windows will have R-Values as low as R-1. On the other hand, windows do provide energy benefits. The daylight
windows let in helps reduce our reliance on electric lighting. In winter, solar heat enters through the windows
and contributes to space heating.

How To Look For It

If you have single-pane windows, upgrading to efficient double-paned windows is your most effective option.
Even the small increase in R-Value from R-1 to R-3 can make a noticeable difference in your utility bills and
comfort, not to mention the benefits in noise reduction, superior weatherstripping and advanced framing of
newer windows. Replacing windows can be quite costly and have a long payback period. If you are on a budget,
install insulated shades or plastic storm windows. If installed without air gaps, temporary do-it-yourself plastic
film is another inexpensive means to improve the insulating value of your windows.

A Note About Window Ratings

In contrast to insulation, windows are rated by their U-Value, which is the reciprocal of R-Value (U = 1/R). The
efficient R-3 windows mentioned above have a U-Value of .32. If purchasing new windows, be sure they are
NFRC rated with a U-Value of .32 or less.

CEILINGS
Attic

1. Find the attic spaces in your house. A one story house usually has just one. If there
have been one or more additions or you have several levels, you may have two or
more different attic spaces with separate access holes. Access holes are often in the
ceiling or side wall of a closet, hallway, laundry room or staircase. If you can't find an
access hatch to your attic, you may want to make one. Look into each attic space to
check for insulation.

2. Once your head and shoulders are inside the access hole, shine your flashlight beam
over as much of the attic as you can. Look for potential hazards in case you need to
enter and move around in the space, such as electrical wiring or nails coming through
the roof sheathing.

3. If you need to move around in the attic, always step on the wood beams (ceiling
joists) and not between them. Stepping between joists can disrupt electrical wiring
and/or damage ceilings - or injure you if you break through the ceiling.

4. Look for insulation, which should be on the attic floor. It might be in the form of
batts (fluffy rolled-out blankets) or loose fill. If the insulation is evenly spread, you
do not need to enter the attic. Measure its thickness from the access hole. Some
attics have more than one layer of insulation. Measure the total thickness and check
the insulation chart to get an approximate R-Value. If you notice varying levels of
insulation, measure the depth in a several places and average them together. Also look
for soffits or dropped ceiling areas where insulation may have been missed.



Cathedral Ceiling or Flat Roof

Sloped or vaulted ceilings and flat roofs are difficult to check for insulation. You may
find that removing a light fixture allows you to probe for insulation in the same manner
as probing at electrical outlets worked at walls. It may be possible to remove a recessed
can fixture to see inside the cavity. If you are unsure how to remove the fixture, you
may want to seek the help of an electrician. If you determine that there is insulation in
the ceiling, but can’t assess the depth from the interior, you can measure the depth of
the rafters at the exterior eaves to determine it’s likely thickness. Note that the full depth
of the rafters may not be filled with insulation and a properly insulated roof will have a
1 inch air space between the top of the insulation and the top of the rafters. Sometimes
you have to make an estimate based on the date of construction and the codes at the
time. Vaulted ceilings were required to have R-19 after 1980 and R-30 after 1990.

FLOORS
Unbeated Basement
If your basement is unheated, the ceiling becomes part of the shell that encloses your
heated space. If the ceiling is exposed, checking the insulation type and depth is
straightforward. If there is a finished ceiling, look for any small exposed area or crack
where you can insert your non-metal probe to check for the presence of insulation and
measure its depth. As with a cathedral ceiling, you may be able to remove a light fixture
to access the ceiling/floor cavity.

Heated Basement

If the basement is heated by the same system that heats the rest of the house, the
basement ceiling does not need insulation. However, basement ceiling insulation is
recommended if there is a separate heating system just for the basement. By insulating
between the two different heating zones, the basement can be kept at a different
temperature than the remainder of the house or the heat to be turned off entirely when
the space isn't being used.

Crawl Space

A crawl space is similar to an unheated basement with the ceiling acting as the
building enclosure. To check the insulation, you'll need to access the crawl space. Many
homeowners have never entered their homes™ crawl spaces. It often involves crawling
into a low dark place that may be a hiding place for bugs or rodents or their droppings.
The ground may be wet and ducts and pipes may obstruct your view. But not knowing
what is in your crawl space could be costing you hundreds of dollars a year.

Start by locating the access opening. It may be in the floor of your home in a closet, on
the outside foundation wall or both. Be sure you have found all the access doors or ways
to see unheated crawl spaces.

1. Measure the insulation depth between floor joists above you. Floor insulation
material is usually fiberglass batts. Some homes have aluminum foil attached to the
floor joists. This material alone does not provide adequate insulation. Make sure
you probe for insulation under any covering. If the batt insulation has a paper or
foil facing you, the batts have been installed backwards and should be reversed.
(Moisture created inside the home can condense in the batts, and damage them.)

2. Check to make sure there are no gaps in insulation coverage. Even small gaps can
increase heat loss significantly.

3. While in your crawl space, you may also want to check items identified in the
Moisture Control and Space Heating sections.

Cantilevered Floors

Cantilevered floors are a part of the home that jut out past the foundation wall. They
are most common for bay windows, window seats or small bump-outs in living/dining
rooms, kitchens or even a garage. Floor insulation for these areas is often overlooked.
Check cantilevered areas for insulation and air leaks. At a cantilevered floor over a
porch, garage or basement you may find a light fixture you can remove to probe for
insulation.

What To Do About It
You can increase the levels of insulation in any or all parts of your home by hiring a
professional insulation contractor or by doing the work yourself. If you choose to do
it yourself, see the resources section for information and how-to-guides and be certain
that you are well informed on proper installation techniques.

NOTE: Seal leaks before you insulate - sealing is more cost-effective than installing insulation.

Photo right bottom: Owens Corning




3. Moisture Control

What It Is

Excessive moisture is a precursor to mold and mildew. Excessive moisture shows up

on windows that “sweat” and as mold on walls. Moisture can enter from the exterior,

from roof leaks, cracked foundations, uncovered dirt flooring in the crawlspace, blocked
gutters, exhaust fans that are vented into the attic, vegetation too close to the house or poor
attic or crawl space ventilation. Moisture is also generated inside the home from cooking,
bathing and breathing - normal daily household activities. This moist air can then enter
walls and ceiling cavities through unsealed cracks.

If your house does not have eaves, it is especially prone to having wet walls. In the 40's,
homes were often built without eaves. Gutters were installed where the wall and roof
intersected, allowing rain to easily pass behind the gutter and drip directly into the wall
cavity, causing mold and mildew and making the home harder to heat.

Proper attic or crawl space ventilation is critical for keeping air circulating in your attic and

crawl space areas. It may seem counter-intuitive to encourage cold air to enter attic or crawl
spaces, but good venting removes water vapor before it has the opportunity to condense and
ruin insulation and the wood structure of your home.

How To Look For It
Inspect the outside of your home, along with your attic and crawl space, for possible
moisture problems.
1. Check roof, gutters and foundation for cracks and leaks.

2. Note trees and bushes that touch walls or roof or hang over the gutters. They will need
to be trimmed back.

3. Look in your attic to ensure that any fans are ducted to vent to the exterior, NOT into
the attic itself.

4. Look around the entire perimeter of your crawl space foundation for vents. Count the
number and measure their openings in square inches. You need one square foot of net
free area for every 300 square feet of crawl space. Net free area refers to the size without
the interference of screens or louvers. Subtract about half the total opening size to get
an approximate net free area.

5. Check to see if there is a plastic ground cover in your crawl space. It should cover every
inch of dirt. Even small gaps can contribute to moisture problems inside your home.

6. While in the crawlspace, check to see that all vents are clear of debris, blocking or
insulation. Vents should never be covered, even in winter.

7. Look on your roof, under your eaves or on the gable ends for attic vents. Attic
ventilation should be at least one square foot of net free area for every 300 square
feet of attic area when half the vents are placed low and half the vents are placed
high. Double that amount if you do not have a combination of high and low vents.
Examples of low vents are soffit and eave vents covered with louvers or screens. High
venting includes roof jacks, and gable vents and ridge vents.

Inspect the inside of your home for possible moisture problems or leaks.
1. Check all exterior walls from the inside for any sign of mold or mildew. Don't forget
closets where there may be poor air circulation.
2. Check plumbing fixtures, clothes washers and water heaters for evidence of leaks:
swollen materials, rust, cracked or missing caulk or blistered paint.
3. Check your exhaust fans to see if they work. With your fans on, hold a light plastic bag
over each one to see if it pulls the bag upwards.

What To Do About It

1. Seal all leaks in the building envelope. Before adding wall insulation to an older
home, first repair all gutter, roof, and wall flashings.
2. Bring crawl space and attic ventilation up to code. Repair broken vent screens and
clear away anything blocking airflow. Never add insulation without providing adequate
ventilation at the same time.

3. Where they don't already exist, install ventilation fans - vented to the exterior - at baths
and ranges.

4. If existing fans are vented into the attic space, install ductwork to vent them through
the roof to the outside.

5. Use your kitchen and bath exhaust fans whenever you are cooking or bathing.



space and water
heating

1. Space Heating

What It Is
An estimated 40% of home energy use is for space heating. If your heating system
is not working efficiently, as much as 30% to 50% of this energy is wasted. The
following information will help you assess your heating system’s efficiency.

Heating System Types:

A Central System is one in which air or water is heated in one area and then distributed
by a fan or pump to each part of the home. The temperature for the spaces served by
the system is usually controlled by one thermostat centrally located. These systems
include furnaces and heat pumps that push heated air through ducts (central forced air),
and boilers that pump heated water through room radiators or pipes in baseboards, or
within floors or ceilings. Common fuels are gas, oil or electricity.

A Zone System is one in which the heating units are contained in each room or space,
and the temperature is controlled by its own thermostat. The most common types of
zone systems are electric baseboard heaters, wall fans and radiant floor pipes (such as
in a bathroom). Zone units are most commonly electric resistance, but may also use
circulating water heated by gas or oil.

How To Look For It
Central Forced Air (ducts in attic, basement and crawl spaces)
1. Determine when your furnace was last inspected and cleaned. Look for a record
of inspections on the side of the equipment.
2. Check to see if air filters are clean.
3. If your ductwork runs through un-heated spaces (such as an un-heated basement
or crawlspace), check for insulation and determine its depth and R-Value.

NOTE: If you suspect that ducts or pipes are insulated with asbestos, do not touch it!
Call a professional for an assessment. It must be removed by certified asbestos contractors
who know how to contain it so no particles escape into your home.

Combustion Safety

Gas and oil combustion
appliances require air to burn
fuel. Appliances with a sealed
combustion system have a separate
air intake vent (a sealed duct

or pipe) which supplies air

from outdoors. However, some
combustion appliances use air
[from inside the house to support
combustion. In a well air sealed
house, kitchen hoods, bath
exhaust fans and clothes dryers
can create negative pressures
within the house that can cause
dangerous back drafting in which
combustion gases are pulled back
into the living space. Before
performing any air sealing,
ensure that you have either sealed
combustion appliances, or that
there is an alternate means (e.g.
wall vents) for the appliance to
draw outside air. In all cases
combustion appliances must
exhaust their combustion gases

to the outdoors via an exhaust
vent. Call a furnace or water
heater professional if you suspect
that any combustion appliance

is not properly exhausting to the
outdoors, or if you see any damage

to the vent pipes.
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Gas-Fired

Variable Speed Furnace 95%

Condensing Furnace/Boiler ~ 90%-95%

(plastic vent pipes)

Standard Furnace 78%
5-10 years old
Standard Furnace 68%

20 + years old

Controls

For any type of heating system,
it’s a good idea to install
programmable thermostats. These
will allow you automatically
adjust the temperature settings
and schedule your heating system
to provide heat when you need

it, but reduce it when you are

gone or at night. Programmable

thermostats are now available for
zone systems such as baseboard

heaters and wall fans.
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Oil-Fired

Condensing Furnace/Boiler
(plastic vent pipes)

Furnace/Boiler with flame
retention burner - well tuned

Furnace/Boiler with flame
retention burner - not maintained

Standard Furnace

4. Check the joints between each piece of ducting to ensure they are properly
sealed. Joints between duct pieces should be sealed with mastic, NOT duct tape
which becomes brittle with heat and age. Mastic usually looks white or grey, and
is painted or spread over the seams. Note any damaged or open joints. If your
ductwork is insulated, use gloves, a dust mask and goggles to protect yourself, and
then pull aside any insulation to inspect all joints. Check all ductwork runs for any
constriction or damage.

5. Check for air leaks around each floor vent (register). Very often the holes cut into
the floor to install the heating vents are not sealed and can be a major source of air
leakage.

6. Check to make sure holes no longer used by the duct system are sealed.

Central Hot Water/Radiant Heat (in-room radiators, baseboards or pipes in-floor)

1. Check pipes for insulation.

2. If there is a radiant floor slab, check to see if it is insulated around the edges. You
may be able to probe where the slab meets the foundation wall.

3. Check for the presence of an insulated or reflective panel behind radiators. These
reflect heat back into the room and prevent higher heat loss at the wall.

Zone (baseboards or wall fan units)

1. Check for dust on baseboard or wall unit heaters.

2. Check for automatic set-back thermostats for electric baseboard or wall fan heaters.
3. Check for potential air leaks at wires coming from the floor or wall.

What To Do About It

The following chart shows the differences in average efficiencies between gas and
oil-fired central heating units. The numbers represent combustion efficiencies -
how much useable heat is produced as opposed to what goes up the chimney - not
distribution losses - heat loss from ducts or pipes. (Note: Since electricity is not a fuel
with combustible by-products, it is not included on this chart.)

If you are considering ways to increase the efficiency
of your heating system, look first to reducing losses
in your distribution system (ducts or pipes). Poorly

_OR0,
70°95% insulated or un-sealed ducts can transfer up to half the
heat produced by your heater into un-heated areas of
80% your home! To assess the cost-effectiveness of changing
fuels, replacing your heating unit or tuning up your
60-75% existing unit, talk to a certified heating professional.
Also, the better insulated your home, the smaller the
550, heating system needed and the less energy it will use.
0
Central Forced Air

1. Oil furnaces should be replaced with high-efficiency, sealed combustion units that
include a flame retention burner. Gas furnaces with over 90% efficiency are a good
investment and add to the resale value of a home.

2. Have your furnace inspected and cleaned regularly. Oil burning equipment should
be checked yearly, gas equipment every other year.

3. Seal all joints in the ductwork with mastic. Repair any seals that have been
damaged.

4. Insulate ducts to a minimum of R-8 wherever they pass through unheated areas
such as garages, crawl spaces, unheated basements or attics. Insulating to R-16 or
R-30 will be even more effective.

Central Hot Water/Radiant Heat

1. Oil boilers should be replaced with high-efficiency, sealed combustion units with a
minimum efficiency of 85%.

2. Have your boiler inspected and cleaned regularly. Oil burning equipment should be
checked yearly, gas equipment every other year.

3. Install insulation at hot water pipes. Foam pipe insulation is available for various
pipe sizes. Be sure that joints and corners are thoroughly covered. Seal around any
pipes that penetrate the floor.

4. If there is no insulation at the slab edge of a radiant floor, consider adding insulation
to the outside of the foundation.

5. Old radiators can have new zone valves installed, improving performance.



Zone

1. Keep furniture at least 12” away from baseboards and wall unit heaters and keep
them free of dust for more effective heat flow.

2. Seal any holes or gaps around wires coming from the floor or wall.

Space Cooling

When it’s hot outside, heat will enter a home through windows, walls, the roof and air leaks. The
chimney effect can reverse and pull hot air in at the top as the heavier cool air “falls out” of leaks
at the lower part of a home. In the Puget Sound Area, if your home is well insulated and adequately
sealed, and there is good ventilation, you generally do not need air conditioning. If you do have a
room that is hot, try to control the problem by reducing the heat gain rather than buying a room air
conditioner. Air conditioners use a lot of power!

1. Use deciduous trees and shrubs to shade sunny walls, windows, and walkways. Vegetation not
only creates shade, but its constant evaporation helps cool the surrounding air, so try to bring in
ventilation air from below or near trees.

2. Add overhangs to south windows. If designed correctly, they will allow the sun’s rays to enter in
the winter but block them in the summer.

3. Shades can also be used on south and west windows to keep heat out, but only if installed on the
exterior of the window. Mesh shade cloth can block heat, but still allow a view. Another option is roll
down bamboo shades hung from the eaves.

4. If your roof is black, it will absorb the heat of the sun and re-radiate it into your home. If possible,
install a radiant barrier, a shiny foil surface, to the bottom side of rafters on a south roof. Be sure
there is good air flow through the air space in front of the foil. Proper attic ventilation, discussed in
the Moisture Control section, can also greatly increase summer comfort by allowing the warm air in
the attic to exhaust to the exterior before it enters the interior spaces below.

If you must use an air conditioner replace any model older than 2000 with an ENERGY STAR® unit.

2. Water Heating

What It Is
Heating water for bathing and washing accounts for as much as 15% to 30% of your
household energy use.

How To Look For It
1. Check your water temperature. It should be between 120°F and 130°F (this also
prevents scalding). Water heater thermostat settings are often inaccurate. Run hot tap
water over a candy or meat thermometer to verify temperature. Most hot water tanks
have two thermostats and both should be set at the same temperature.

2. Most water heaters manufactured in the last 10 years have adequate insulation under
the shell however, older units may not. Put your hand on the shell. If it feels warm, it
should have an insulating blanket around it.

3. Look at the hot and cold water pipes. All exposed hot water pipes and the first five
feet of the cold water pipe should be insulated. Foam pipe insulation is available for
various pipe sizes.

4. Check to see if showerheads and kitchen and bath faucet aerators are low-flow models.
The GPM (gallons per minute) rating may be on the side of the acrator. New products
must be 2.5 GPM or less.

What To Do About It

1. Install new faucet aerators and low-flow showerheads to save on both energy and
water. The following new, lower flow-rate products are readily available and deliver
excellent results - most folks don't notice a difference. Check with your local electric or
water utility to see if they provide them at no or low cost.
m Showerheads — 1.5 - 2.2 GPM
m Kitchen faucet aerators — 1.5 - 2.2 GPM
® Bathroom faucet aerators — 0.8 - 1.5 GPM

2. Install heat traps and an insulation blanket if you have a water heater that is more than
15 years old.

3. Replacement tanks should have an EF (Energy Factor) rating of over .62 for gas and
.93 for electric. Gas-heated tankless water heaters can save about 20%. Check with
your gas or electric utility for efficiency rebates.

Consider installing solar hot water - some homeowners are getting up to 70% of their water
heat from the sun - even in Seattle!




Case Study

A 1925 home had a new high
efficiency boiler but needed
significant air sealing in the
[floor, attic and on the windows
to a glassed-in porch. It had

no wall insulation and floor
insulation was very limited.

In addition, there was asbestos
material in the unheated
basement left when the old boiler
was removed. This made air
sealing the floor very important
for air quality. Replacement
was recommended for the front

door and several of the largest

old windows. Energy modeling

predicted a 33% savings for

the investment of about $7000
in this package - about a 13%
return on investment. The south
exposure was excellent and hot
water use fairly high, so the
audit recommended adding solar
hot water as well. This brought
the total savings to abour 40%
with a $13,000 investment - a

return of about 7%.
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paybacks

Payback is an estimate of how long it will take to save enough energy to pay for the cost
of a conservation measure. A payback calculation will help you decide which upgrades to
prioritize. Sealing up air leaks and duct-sealing are low cost measures and usually come
in first place for payback. Air infiltration can be up to a third of a home’s heating load.
Insulation, especially in walls or basements that have none, is an excellent investment.

When looking at how much an investment may save, consider the source of information.
Someone selling a product may overestimate the savings of that product or miss lower cost
measures. Information from your local utility or engaging the services of a professional can
help you with unbiased information.

We recommend doing those improvements first that cost the least and save the most
energy. The following list of energy conservation measures are arranged in the order of
their payback.

A. Energy Measures that Save a Lot and Have Little or No Cost

m Keep your home at or below 68°E

m Lower heating thermostat 10°F at night and when home is unoccupied.

m Close fireplace damper when fireplace is not in use.

m Replace furnace air filters regularly.

m Lower water heater thermostats to 120°F

m Insulate hot water pipes and install heat trap fittings at flex connections. Insulate the
first five feet of cold line.

m Install low flow efficient showerheads and faucet aerators.

m Install gaskets behind electric outlets and switch plates on exterior walls.

m Seal air leaks to attic and crawl space with spray foam.

m Caulk and weatherstrip windows, doors, cracks and holes.

m Dust baseboard and wall heaters.

B. Energy Measures with an Estimated One to Two-Year Payback

m Install programmable thermostats.

m Have a blower door test conducted to assist with air sealing.

m Install do-it-yourself plastic storm windows.

m Repair fireplace damper seal.

m Install compact fluorescent lights in all fixtures.

m Install dimmer switches, photocells, timers and motion detectors.

m Install do-it-yourself insulated panel or cover to seal fireplace when not in use.
m Tune up heating and cooling equipment.

m Insulate and air seal rim joist area in basement.

C. Energy Measures with an Estimated Two to Five-Year Payback

m Insulate walls in a heated basement, and the rim joist of an un-heated basement or
crawl space.

m Install attic insulation to achieve a minimum R-38.

m Install underfloor insulation to achieve a minimum R-30.

m Install fireplace modifications such as glass doors, flue top damper and outside
combustion air.

m Install do-it-yourself insulated window shades or shutters.

m Install wall insulation in un-insulated exterior walls.

m Install do-it-yourself solar warm air panel or hot water preheat.

D. Energy Measures with an Estimated Payback of More Than Five Years

® Install commercial storm windows.

m Replace existing single-pane windows with new double, or even triple-pane, windows.
m Replace older furnace or boiler with a 90%+ condensing unit.

m Install a fireplace insert into an existing fireplace.

m Install an energy efficient hot water tank or tankless hot water heater.

m Replace conventional oil furnace burner with a new flame retention burner.

m Install active solar hot water system.



terms to know

R-Value is the resistance to heat loss. It indicates how well insulation resists heat
movement. A bigger number means better insulation. Common R-Values are R-21 for
fiberglass batts in 2x6 walls, R-38 for 12-16” of attic insulation, and R-30 for 10” thick
floor insulation batts.

U-Value is how a material transmits heat - simply the inverse of R-Value (U = 1/R).

In this case, a lower number is better. U-Values are found on windows and some doors.
ENERGY STAR® windows are now U-0.35 or less. Super efficient triple-pane windows
can be as low as U-.17. Old double pane-windows are about U-.60 and single-pane may
be over U-1.2

NFRC ratings are required on new manufactured windows and doors. Look for a
certification sticker showing the U-Value at the upper left. The sticker will also show the
solar heat gain coefficient (SHGC) which identifies the percentage of solar heat that will
enter through the window, and visible light transmission (VT), a measure of how much
daylight comes through. Windows with a low SHGC are effective at keeping the home
cool, especially when used on the south and west orientation.

AFUE (Annual Fuel Use Efficiency) measures how much of the energy in the natural
gas or oil is coming into the home as useful heat. A 94% efficient furnace loses only 6%
of the energy in the gas or oil up the chimney vent. Old systems may run at 65% AFUE
with almost 35% wasted heat. You will notice how much cooler the vent pipe of

a modern furnace is. Boilers and some fireplaces also have AFUE ratings.

SEER (Seasonal Energy Efficiency Ratio) is the standard for air conditioning
efficiency. It is the ratio of the cooling capacity to the power input. The higher the
number the more cooling is achieved for each watt of electricity. This has improved
substantially in recent years. The federal standard is now SEER 14 which used to be only
the super efficient models. SEER 19 or higher units are now available.

HSPF (Heating Season Performance Factor) is the most important measure for heat
pumps. Heat pumps also have a SEER for their air conditioning function, but we don’t
need much AC here, so we focus on HSPE The federal standard is now 7.8 HSPF and
ENERGY STAR® models are above 8.5 HSPE.

EF (Energy Factor) is the measure for the overall efficiency of water heaters. It includes
the pilot light and standby loss from a tank. Standard gas hot water tanks have been
about EF .58 - or about 58% efficient. High efficiency gas tanks above .62 EF and
electric tanks above .93 EF qualify for utility rebates. Tankless water heaters range from
.79 - .86 EE while some condensing boilers and water tanks reach above .90 EE

GPM (Gallons Per Minute) is the water flow rate for faucet aerators and showerheads.
The code requires that all plumbing fixtures must be 2.5 GPM or less, but showerheads
are available that work well at 1.6 GPM and aerators that work well at 0.8 GPM.

Heat Traps — valves or loops of pipe — allow water to flow into the water heater tank but
prevent unwanted hot-water flow out of the tank. The valves have balls inside that either
float or sink into a seat, which stops convection. These specially designed valves come in
pairs. The valves are designed differently for use in either the hot or cold water line.

Case Study

A 1956 brick-faced home

in Seattle was purchased

by a new buyer in 2007. It
had only about 3” of attic
insulation and no wall
insulation. Floors over a
partial crawl space were
insulated with R-19, but the
concrete walls of the heated
basement had none nor did
some short walls separating the
crawl space from the heated
basement. The furnace was
relatively new, a standard
model about 80% efficient.
Air sealing in the attic and
floor along with sealing/
insulating the air ducts in the
crawlspace were judged a high
priority. Analysis showed this
home could see a 46% savings
for an investment under
$6,000--a return of nearly

20%. Rising energy prices in

the future would only improve

these numbers.
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new stuff

Drain Water Heat Recovery

If your family takes a lot of showers, these simple devices are a good investment. A
simple copper tube wrapped heat exchanger fits on your vertical main drain line, where
it picks up wasted heat and feeds it back to the water heater. www.power-pipe.us

Ventilation HRV/ERV

These fan systems quietly bring in plenty of fresh air that is pre-warmed by outgoing
stale air. Most units are from 60% to 90% efficient at recovering heat. A central
ventilation system is an especially good option for a tightly sealed home and allows you
to add filtration and control the sources of fresh air to improve the air quality in your
home.

Laundry Spinner

A wastebasket sized gadget that can spin wet clothes at 3200 rpm, quickly taking out
nearly half of the water. Reduces dryer run time up to 50% and adds convenience
www.laundry-alternative.com/drying.htm

Solar Hot Water

Solar is back as a hot item again and is cost-effective in Seattle. People are getting 50-
70% of annual hot water need from the sun. Since hot water can be 15% of our home

energy (and greenhouse emissions), that’s a big warm contribution to reducing climate

change! www].eere.cnergy.gov

Solar Electric

Washington’s new PV (photovoltaic) generation incentive makes solar PV more
affordable. If you're not able to install PV right away, make your home ‘solar ready’ as a
first step, especially if opening walls. www.northwestsolarcenter.org/Resource/public:

Photo top lefi: Jon Alexander
Photo top right: Grace Huang
Photo bottom left: Power-Pipe™
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IeSOurces

Government Agencies

Seattle City Light: www.seattle.gov/light/conserve/resident

Puget Sound Energy: www.pse.com

King County: www.greentools.us

EPA ENERGY STAR®, www.energystar.gov — go to “Home Improvement” section.
Northwest ENERGY STAR®: www.northwestenergystar.com

U.S. Department of Energy (DOE): www.cere.energy.gov/consumer

State of Washington (energy codes): www.sbcc.wa.gov

City of Seattle (energy codes): www.seattle.gov/DPD/Codes

Residential Energy Services Network (HERS): www.natresnet.org

Air Sealing & Insulation

Sealing and Insulating, ENERGY STAR®: www.energystar.cov — type in “air sealing” in
search box.

Weatherstripping and Caulking, U.S. DOE — www.cere.energy.gov/consumer — type
“weatherstripping” or “caulking” in search box.

Home Remedies for Energy Nosebleeds, Fine Homebuilding: www.taunton.com

Making Sense of Caulks and Sealants, Fine Homebuilding: www.taunton.com

All About Insulating Your Home, PSE: www.pse.com

Insulation, U.S. DOE - wwwl.eere.energy.gov/consumer/tips

Asbestos

Puget Sound Clean Air Agency: www.pscleanair.org — type in “asbestos” in search box.

Windows and Doors

Efficient Windows Collaborative: www.efficientwindows.org

Heating & Cooling

An Introduction to Residential Duct Systems, Lawrence Berkeley National Laboratory:
http://ducts.lbl.gov

Best Practices Guide for Residential HVAC Retrofits, Lawrence Berkeley National Laboratory:
http://ducts.lbl.gov

Heat and Cool Efficiently, ENERGY STAR®: www.cnergystar.gov

Radiant Barrier Attic Fact Sheet, U.S. DOE: www.ornl.gov

Ventilation
Home Ventilating Institute: www.hvi.org

Hot Water

U.S. DOE: www! .cere.energy.gov/consumer — type in “hot water” in search box.

Appliances
ENERGY STAR®: www.energystar.gov — type in “appliances” in search box.

Lighting
Seattle City Light's Twist & Save program: www.seattle.gov/twistandsave
Northwest ENERGY STAR®: www.northwestenergystar.com/lighting

Plug Loads

Survey of Plug Loads: www.cfficientproducts.org/plugload

This guide was developed by Seattle City Light and the Seattle
Department of Planning & Development's City Green Building Program.
Printed jointly by the City of Seattle and King County Green Tools.
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use of forest resources
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www.fsc.org
© 1996 Forest Stewardship Council



http://www.greentools.us
http://www.seattle.gov/dpd/greenbuilding
http://www.seattle.gov/light/conserve
mailto:DIYaudit@seattle.gov



