











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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FSC

Recycled
Supporting responsible
use of forest resources

Cert no. SCS-COC-00911
www.fsc.org
© 1996 Forest Stewardship Council
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