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Jeopardy!
• During this season, homes across the United 

States use more energy than at any other time of 
year.

• This state uses the least amount of energy in the 
US, compared to other states.

• This state uses the most amount of energy in the 
US, compared to other states.



VA avg: 85.6 MBTU/year

Joan’s home: 88.4 Mbtu/yr

Accounting for area, 
my home uses 28% 
more energy per 
square foot





Home Utility Analysis
Assessing Energy Use in the Home



Why start with 
utility bills?

Tells you how 
you compare, 
where you 
could be.



https://www.energystar.gov/index.cfm?fuseaction=HOME_ENERGY_YARDSTICK.showGetStarted

https://www.energystar.gov/index.cfm?fuseaction=HOME_ENERGY_YARDSTICK.showGetStarted


Joan’s home

Ccf—equals the volume of 100 cubic feet (cf) of natural gas
MMBtu—equals 1,000,000 British thermal units (Btu) (One 
Btu is the heat required to raise the temperature of one 
pound of water by one degree Fahrenheit.)
Therm—One therm equals 100,000 Btu, or 0.10 MMBtu
Kilowatt hour (kWh) is a unit of energy equal to 1,000 watt-
hours. Ex: A heater rated at 1000 watts (1 kilowatt), operating 
for one hour uses one kilowatt-hour (equivalent to 3.6 
megajoules) of energy. A 40-watt light bulb operating for 25 
hours uses one kilowatt-hour.

https://en.wikipedia.org/wiki/Unit_of_energy


Joan’s home



Todd’s home



https://www.energystar.gov/campaign/assessYourHome

https://www.energystar.gov/campaign/assessYourHome


Todd’s home



Upgrade to Energy Star and Energy Efficient Lighting

Check for duct leaks, replace HVAC, programmable 
thermostat

Seal Leaks, Improve Insulation, Energy Star Doors and 
Windows

Todd’s home



Good and Bad of Todd’s Home Score

• Smaller home (1,200 ft2)
• Natural Gas Appliances
• Natural Gas Tankless Water Heater
• HE, Energy Star Washer/Dryer
• Energy Star Refrigerator
• Energy Star Dishwasher
• 12 SEER Trane 1200 XL (older model, 

efficient for its time)
• Manually adjust HVAC when we leave for 

the day
• LEDs in all lamp fixtures

• No insulation in crawlspace under living 
space floor

• Attic Hatch in hallway with thermostat, 
not well insulated

• No Programmable Thermostat
• No shade or curtains in den(sun room)
• No shade or curtains in half bath
• Poor/no insulation in exterior walls (1953 

construction)
• Inadequate attic insulation
• Back Door not well sealed
• 12 SEER Trane 1200 XL (older model, 

efficient for its time)



DIY Home Energy Audit
Tips and Tools



DIY Home Energy Audit – What to Look For

• Check for Air Leaks
• Check Insulation
• Inspect Heating & Cooling 

Equipment
• Lighting
• Appliances and Electronics
• Professional Home Energy Audit



Check for Air Leaks
Locate Air Leaks

First, make a list of obvious air 
leaks (drafts). The potential energy 
savings from reducing drafts in a 
home may range from 5% to 30% 
per year, and the home is generally 
much more comfortable afterward.

Check for indoor air leaks, such as 
gaps along the baseboard or edge 
of the flooring and at junctures of 
the walls and ceiling. Also check 
for leaks on the outside of your 
home, especially in areas where 
two different building materials 
meet. 

http://energy.gov/energysaver/articles/do-it-yourself-home-energy-audits

Seal Air Leaks
Plug and caulk holes 
or penetrations for 
faucets, pipes, electric 
outlets, and wiring

Look for cracks and 
holes in the mortar, 
foundation, and siding, 
and look for leaks 
around windows and 
doors. 

Seal them with the 
appropriate material. 

http://energy.gov/energysaver/articles/do-it-yourself-home-energy-audits


Check Wall Insulation
• Select an exterior wall and turn off 

the circuit breaker. Once you are 
sure your outlets are not getting 
any electricity, remove the cover 
plate from one of the outlets and 
gently probe into the wall with a 
thin, long stick or screwdriver. A 
plastic crochet hook is particularly 
suited, as it will retrieve small bits 
of any insulation material for easy 
identification. 

• You could also make a small hole in 
a closet, or in some other 
unobtrusive place to see what, if 
anything, the wall cavity is filled 
with. Ideally, the wall cavity should 
be totally filled with some form of 
insulation material. 

http://www.lowes.com/cd_Selecting+New+Home+Insulation_1265655714_

http://www.lowes.com/cd_Selecting+New+Home+Insulation_1265655714_


Check Crawlspace/Basement Insulation
• If your basement or crawlspace is unconditioned and open to the exterior, determine whether 

there is insulation under the living area flooring. In most areas of the country, an R-value of 25 is 
the recommended minimum level of insulation. 

• If the basement is intentionally conditioned, the foundation walls should also be insulated to at 
least R-19. 

http://www.low-e.com/crawl_space.html

http://www.low-e.com/crawl_space.html


Check Attic/Attic Door Insulation
• Check attic insulation between living space and attic. Measure Thickness. If < R30 (i.e. 11 in of fiberglass 

batting), you could benefit by adding more
• If the attic hatch is located above a conditioned space, check to see if it is at least as heavily insulated as the 

attic, is weather stripped, and closes tightly.
• In the attic, determine whether openings for items such as pipes, ductwork, and chimneys are sealed.
• While you are inspecting the attic, check to see if there is a vapor barrier under the attic insulation. 
• Make sure that the attic vents are not blocked by insulation. You also should seal any electrical boxes in the 

ceiling with flexible caulk (from the living room side or attic side) and cover the entire attic floor with at least 
the current recommended amount of insulation.

http://www.instructables.com/id/Attic-Stair-Cover/

http://www.instructables.com/id/Attic-Stair-Cover/


Inspect Heating & Cooling Equipment
• Inspect heating and cooling equipment annually, or as 

recommended by the manufacturer. 
• If you have a forced-air furnace, check your filters and 

replace them as needed. Generally, you should change 
them about once every month or two, especially 
during periods of high usage. 

• Have a professional check and clean your equipment 
once a year.

• If the unit is more than 15 years old, you should 
consider replacing your system with one of the newer, 
energy-efficient units. A new unit would greatly reduce 
your energy consumption, especially if the existing 
equipment is in poor condition. 

• Check your ductwork for dirt streaks, especially near 
seams. These indicate air leaks, and they should be 
sealed with a duct mastic. Insulate any ducts or pipes 
that travel through unheated spaces. An insulation R-
Value of 6 is the recommended minimum.

http://energy.gov/energysaver/articles/tips-heating-and-cooling


Inspect Heating & Cooling Equipment

http://energy.gov/articles/energy-saver-101-infographic-home-cooling

http://energy.gov/articles/energy-saver-101-infographic-home-cooling


Inspect Heating & Cooling Equipment

http://energy.gov/articles/energy-saver-101-infographic-home-heating

http://energy.gov/articles/energy-saver-101-infographic-home-heating


Lighting

www.scientificamerican.com

Halogen incandescent light bulbs are 
simply energy-efficient incandescent 
bulbs and can last up to three times 
longer than traditional incandescent 
light bulbs. 

CFL Bulbs. CFL bulbs last about 10 
times longer and use about one-
fourth the energy of traditional 
incandescent bulbs. A typical CFL can 
pay for itself in energy savings in less 
than 9 months and continue to save 
you money each month.

LEDs: LED bulbs offer similar light 
quality to traditional incandescents, 
last 25 times as long, and use even 
less energy than CFLs. 

An average household dedicates about 5% of its energy 
budget to lighting. Switching to energy-efficient lighting 
is one of the fastest ways to cut your energy bills. 

http://www.scientificamerican.com/




Appliances & Electronics

http://www.consumer.ftc.gov/articles/0072-shopping-home-appliances-use-energyguide-label

(Compare to cost per kwh (Ex: Dominion Power cost of .14 
per kwh))

http://www.consumer.ftc.gov/articles/0072-shopping-home-appliances-use-energyguide-label


Professional Home Energy Audit
• Dominion’s Home Energy Check-Up offers incentives for the 

installation of a variety of energy saving measures, including: 
compact florescent light bulbs, efficient faucet aerators and 
showerheads, replacement air filters for air conditioners, door 
weather-stripping, and smart outlet strips.

• The average one-time incentive is approximately $230, based 
on the number of energy saving measures installed during the 
visit.

• Note: One audit per location.
• Contact a local, participating contractor
• On the day of the Home Energy Check-Up the contractor will 

do the following:
* Perform a 2-3 hour walkthrough of your home 
* Upon completion of the Home Energy Check-Up, the 

contractor will generate a personalized report that recommends 
certain direct install measures that can be completed the day of 
the check-up and are eligible for rebates as well as project more 
advanced savings opportunities you can also take advantage of. 



Resources, Rebates & 
Incentives

Federal, State and Local Incentives for Residential Energy Upgrades



Database of State Incentives for Renewables & Efficiency® - DSIRE

http://www.dsireusa.org/
http://www.dsireusa.org/


Database of State Incentives for Renewables & Efficiency® - DSIRE

http://www.dsireusa.org/


Energy Star Qualified Products Holiday | Virginia Department of Taxation

http://www.tax.virginia.gov/content/energy-star-qualified-products-holiday








http://www.deq.virginia.gov/Programs/PollutionPrevention/VirginiaInformationSourceForEnergy/FinancialIncentives.aspx#EfficiencyAnchor

http://www.deq.virginia.gov/Programs/PollutionPrevention/VirginiaInformationSourceForEnergy/FinancialIncentives.aspx#EfficiencyAnchor








http://www.virginiaenergysense.org/

http://www.virginiaenergysense.org/


Case Studies
Learn from your neighbors and fellow LaRC employees



The Bruce Wielicki Home
• 2850 square foot, 2 story brick, custom 

built in 1987
• Built to "energy star" standards of its day:

• R19 attic insulation, R11 walls + R4 insulation 
sheath, R11 crawl, R6 ducts

• SEER 10 and 12.5 AC units, natural gas heat 
(85% efficiency furnace)

• Gas hot water (typical 60% efficiency)
• Electric stove/oven/clothes dryer
• Treed lot: front faces East.
• Room over garage has typical "knee" walls 

in the attic, no basement



My score for 2006: 0.3 out of 10: Horrible!
This from a 1987 custom built home that at the time was "energy star" level with
R19 attic insulation, R11 floor and walls, R4 wall foam sheathing, thermopane windows

The Wielicki Home



The Wielicki Home: Reducing Electricity



The Wielicki Home: Reducing Natural Gas



My score for 2011: 7.3 out of 10: Dramatically Better.
Same home with lots of small improvements: no change in AC or Heating furnaces
and compressors nor any change in windows.  

The Wielicki Home in 2011



• Electricity down from 21,700 in 2006 to 4,000 in 2015: 80% reduction
• Natural gas down from 950 in 2006 to 350 in 2015: 65% reduction
• Total Savings per year: $1950 electric, $800 in natural gas: $2750/yr total
• Home value increase: 20*$2750 = $55,000
• Energy Star Yardstick Rating:

• CO2 Emissions down from 54,800 lbs to 12,200 lbs:  78% reduction
• Investment return on this is last efficiency increase is still positive but lower: about 4% per year 

over 10 years: but still risk free and tax free.

Status as of 
Spring 2015: 
~8.4

The Wielicki Home: 2015 Projection



Wielicki Home Energy Use, 2006 v. 2015:
60% reduction in electricity and 60% reduction in natural gas use
$2000 savings per year

Changes since 2011:
- more efficient refrigerator
- CFL lighting changed to LED lighting
- more efficient washer/dryer (higher speed spin cycle cuts drying time in half)
- better insulation of the garage door and room over the garage.
- A major bonus was when it was time to change the old HVAC system: since we had cut our energy use in half, we only needed 

one HVAC system (zoned for up/downstairs) instead of two systems: allowed us to get the highest efficiency Carrier 
Greenspeed (20 SEER, 12.5 HSPF) heat pump system and still save money over buying 2 cheaper less efficient systems. And 
maintaining one HVAC system is half the cost of maintaining two. This was an unexpected pleasant surprise: one of many we 
have seen going into energy saving mode.

What next?
- reduce air leaks by sealing the room corners where the floor meets the walls (when replacing old carpet)
- Once we have sealed other leaks, we then install an energy recovery ventilation system (save about 10% of total energy use, 

reduce dust, fresher air)
- In 5 years or so, solar PV (including battery storage likely from the Tesla Gigafactory) is likely to be cheaper than Dominion Power, 

and that would be the the ultimate step to get us beyond 80% reduction in CO2 emissions. 

In the end, reaching the goal should still save us a lot of money, give us a much more comfortable and clean home, and continue to 
save us money every year thereafter.

The Wielicki Home: 2015 Actual



Ruth Amundsen Solar Panels & Solar Hot Water



Amundsen Home: Solar Payback Times
PV solar system – 4000 Watts
Cost: $30,000 
Federal tax credit (30%) $9,000 

remainder $21,000 
SREC income per year $1,575 4-5 SRECs per year
Electricity offset income per year $715 

Total annual income $2290 
Years to pay off investment 9 
Equivalent to 9% tax-free investment!!  
Plus, if you sell your house, you can make this back

Solar hot water
Cost: $9,000 
Federal tax credit (30%) $2,700 

remainder $6,300 
SREC income per year $1,500 4 SRECs per year
NG offset income per year $300 

Total annual income $1800 
Years to pay off investment 4 

The Good News: 
We paid ~$10/W, cost is 
now $3/W

The Bad News:
SREC market is much 
lower now than in 2009

PV payback time now ~8 
yrs



Solar Considerations
• South-facing roof best, must be within 45° of S

• No shade 10-3 desired; take photos before installation

• 30% federal tax credit to decrease in 2016
• Consider timing of install, budget for tax credit

• Financing available
• Cost drop from $10/W installed in 2009 to $3/W today

• Can use co-op method for install at $1.50/W
• Suntern Solar

• Dominion SPP: $0.15/kWhr
• SREC market lower than in 2009



Amundsen Green Roof Pictures
Installed in June 2005, still doing great in 2014



Green Roof Financial Benefits
• Savings from avoiding new roof installation 

• Grass roof lasts 50+ years versus ~10 for asphalt
• Vegetation/soil protect roof membrane

• Air Conditioning and heating savings
• 20% AC savings in first month after roof installed

• Tax rebates
• Federal tax rebate for homeowner, plus potential state property tax benefits

• Stormwater management savings
• Pays for itself in ~10 years



Amundsen Energy Saving Tips
We…
• Use solar power!
• Use fluorescent or LED light bulbs
• Use LED Christmas lights (and replaced halogens with LED)
• Maximize time that we have heating and A/C turned off -- goal is 

3 months in spring and 3 months in fall
• Use a whole house fan
• Don't dry clothes all the way in dryer -- hang dry after short time 

in dryer
• Turn oven off before end of cooking time
• Use just enough water to cover when cooking pasta (not 6 

quarts!)



Bill & Linda Goad Home: Solar & Geothermal Systems
PV solar system (10,000 Watts: largest system allowed by DVP without paying standby charges)

Cost: $43,000 
Federal tax credit (30%) $13,000 

remainder $30,000 
SREC income per year (estimated) $800 ~24 SRECs per year
Electricity offset income per year (est.) $2200 

Total annual income $3000 
Years to pay off investment 10 

Ground Source Heat Pump (aka “geothermal”)
Cost: $27,000 
Federal tax credit (30%) $9,000 

remainder $18,000 

• No supplemental heating/cooling
required

• Replaced all-electric system
• 20+ year lifespan for heat pumps, 25-50 

years for wells

Cost of $4.30/W

PA SREC markets still 
open to new systems

5 wells (~1 ton 
cooling/well), $7000 to 
drill; HVAC system 
$20,000; 10-year 
warranty parts & labor









Additional information



1.  Vampire Electricity: 5 to 10%

• Payback time is month or two....

• Estimate your total house electricity use (http://michaelbluejay.com/electricity/measure.html) 

• Buy a "Kill-a-Watt" meter (~ $18) to learn what computers, printers, TVs, gaming systems, etc. use in electricity when 
on, sleep, or off.

Cox HD set top box uses 
45W of power even when 
the front panel power 
button is "OFF".  That’s 400 
KW-Hr of electricity per 
year or about $45 per year 
in vampire electricity cost.  
We don't watch TV that 
much so we turn it off.  
Takes a minute or two to 
come on when we want to 
watch.

http://michaelbluejay.com/electricity/measure.html


• LEDS are the new and improved alternative to CFLs.

• LEDS use ~1/2 to 2/3 the energy of CFLs, last 2-4 times longer.

• LEDs now available in “cool” or “warm” light temperatures. 

• Use Color Rendering Index (CRI) of 82 or higher (color accuracy).

• A 6W LED bulb is ~ the light of a 13W compact fluorescent bulb, but use lumens for best comparison.

• LEDs are approaching price parity with CFLs.

• LEDs more durable than CFLs (solid state).

• Both are available to replace everything including indoor and outdoor. 

• LEDs are instant on, instant full brightness. CFLs may take time to come to full brightness

• LEDS are dimmable, CFLs often are not.

• CFLs contain small amounts of mercury (special disposal requirements). 

• Frequent switching not a problem for LEDs but will wear out CFLs.

• LEDS good for temperature extremes and not affected by humidity. CFLs more sensitive to 
hot/cold/wet.

2.  Fluorescent or LED Lights: 10-15%



3.  Install programmable thermostats: 10%
• Payback time is 1 to 3 years.  They cost $50 to $100: Lowes or amazon.com.  You can install them yourself if you 

get a compatible unit (I used a Trane TCONT800 for my Trane system which new cost ~ $100 on Ebay): its actually 
a Honeywell unit rebranded as Trane.  You can have your AC/Heating guys install it: check their prices.  

• I recommend getting one with 7-day programming, 4 periods per day, and touch screen to make it easy to use.  
For example in winter: temp setting drops when you go to bed, warms up for an hour or two getting ready for 
work, then drops during the day while you're gone, warms up just before you get home in the evening.  

• Some also are remotely controllable, even from your cell phone, but costs will go up.

• For our typical heating season, reducing temperatures by even 4F for just half the day can yield 10% heating 
savings.  

• Our winter settings example: 68F when we are home, 65F at night, and 60F if we are away from the house on
travel or at work. 



4.  Heating/AC Duct Sealing: ~ 10%
• Typical payback time 1 to 3 years.
• If your house is more than 5 or 10 years old, the duct work is likely leaking at the floor/ceiling vents, 

return vents, connections to major duck trunks, connections to the furnace, etc.  Duct Loss Metric: 
Temperatures of a) return air, b) first vent, c) last vent give 5 to 10 min of running to stabilize, pick 
cold/hot day.

• This lost air is typically being replaced with outside air from your crawl space or your attic: which is not 
at your inside temperature. 

• The Energy Star web site has brochures on how to do this yourself (see also my document summary for 
web links) or you can call your AC/Heating contractor and get an estimate.

• Best way to seal joints is with UL-181 rated mastic (gummy) and UL-181 rated duct tape.  See web links 
for do it yourselfers....

• Make sure NOT to use the silver cloth "duct tape" 
most of us are used to!  This tape cannot take the 
heat/cold temperature swings: it dries out, cracks, 
and fails.  Use instead the newer shiny silver 
metallic/plastic duct tapes that are UL-181 rated 
for "Class 1 duct".  You can find these at Home 
Depot, Lowes, etc.  An example is "Shurtape
DC 181".  They can "take the heat".



5.  Seal Air Leaks: ~ 10%
• All homes exchange inside air with the outside many times per day.  

• For healthy air to breathe, you want an exchange of the air in your house at least once every 2 or 3 hours.  New 
homes built to very tight air exchange reach this level and even actively control it (varies with wind and 
temperature)

• Estimates of an average U.S. home is that it exchanges its air every 30 minutes to 1 hour: a lot of lost 
heat/cooling, and makes a house less efficient.

• So the average U.S. home can make significant energy improvements by reducing air exchange with the outside.  

• Check the Energy Star web site for brochures on how to reduce air leaks: most are around windows/doors, 
recessed lights in the ceiling below the attic and through electrical and plumbing holes into the crawl space or 
attic.  They can be sealed with caulk or foam insulation.  A common 
one is older recessed light cans: when replacing 
them, make SURE to get air tight cans that can 
handle the wattage of the bulbs you use, and
ideally are ok for insulation near them.

• You can get a "blower door" test to determine 
your homes actual air leak exchange rate: 
costs are about $100 to $300.      



7.  Cellular Blinds: 10%
• The insulation or R value of a typical double thermopane window is R 1.7 (including the wood 

frame)

• Windows tend to be a major loss of heat in the winter, and source of heat in the summer (solar 
absorption and outside temperature)

• Cellular blinds have an R value of about 2 to 3 depending on the blind.

• When you have cellular blinds drawn over a window, they can cut the heat loss or gain through the 
windows by more than a factor of two

• Cellular blinds can also reflect sunlight back out of the house in the summer and avoid added heat 
load to the house.

• If you have newer high insulation value windows (R3 to R10) the value of cellular blinds will be much 
less. (e.g. triple pane, argon, low emissivity)

• Costs for cellular blinds are about $50 to $200/window depending on size, style (cord versus 
cordless, single vs double cell) and quality.  

• We used single cell cordless blinds (~ $100 each) and used room darkening on bedrooms (white 
reflective color outside, varying colors inside), and light filtering diffuse transmissive in all other 
windows (these reflect about 50% of sunlight and leave the rest through to light the room in 
daytime). 

• In summer leave blinds up in the day in rooms we are using: down in other rooms.  In fall/spring 
leave up during the day in any room.  In winter leave blinds up on all but very cloudy very cold days 
when solar heating is less than heat loss.



7.  Add Insulation: Varies greatly
• Adding insulation varies greatly depending on how well insulated your home already is, and how 

easy it is to insulate more.
• A web site that lets you understand insulation and heat loss is the "Home Heat Loss Calculator" at 

http://www.builditsolar.com/References/Calculators/HeatLoss/HeatLoss.htm.  Use it to evaluate 
how much you could save by increasing insulation values.

• Attic is often the easiest and most effective place to add insulation.  I added R30 on top of the 
R19 I had before.  I even buried the attic ductwork under R-11 insulation.  If you have a floor in 
your attic for storage: you can use blue foam insulation (R5 per inch) with a layer of plywood or 
particle board over it to increase insulation.

• Crawl space is less effective since temperature is much less extreme: but I increased mine to R22 
(added R11 to previous R11).  

• Be careful not to block key ventilation or to cause moisture issues:
• Make sure attic insulation does not block airflow from eave vents to roof vents (this is mainly an issue where the 

roof meets the ceiling
• In the crawl space: do NOT use fiberglass insulation or any other breathable insulation along the band (or "rim") 

joist:  it will cause condensation in the winter when this board gets very cold.  You can use rigid foam board 
insulation that moist air can't get behind to allow condensation.   google "band joist" to see discussions



8.  What about other changes?

• What about insulating ducts?  R-6 insulation is enough on ducts: and its commonly on most ducts 
already.  If no insulation: add R-6.

• What about replacing windows with high efficiency ones?  In general, this is ONLY worth doing 
when the windows need to be replaced anyway (e.g. rot or appearance reasons).  Then go for higher 
efficiency ones and payback will likely be good, but only for the difference between less efficient and 
more efficient windows.  Will have to estimate the cost/payback for your house situation (see later 
section).

• What about more efficient AC/Heating? Older systems will have SEER air conditioning 
efficiency ratings of 8 or 10, and natural gas furnace efficiency ratings of 80 to 85%.  Newer units can 
reach 15 to 20 for SEER (proportional to efficiency: twice the SEER is about half the cooling cost), and 
up to 95% gas furnace efficiency.  But like windows: this makes sense primarily when you have to 
replace old units because they are worn out.  The idea is to factor in the cost of added efficiency over 
roughly a 10 year period: and then buy as much increased efficiency as you can afford.  Most 
AC/Heating systems will last 10 to 20 years.     



9.  What about other changes?
• What about hot water?  Natural gas is less expensive and less carbon emissions than electric hot 

water: about a factor of 2.  Low flow shower heads can drop the use of shower hot water by 30 to 
50% (check online reviews for best ones).  There are detergents that work great in cold water clothes 
washing (e.g. 2X Ultra Tide Cold Water).  Add R-11 insulation blanket to your hot water heater.

• What about refrigerators?  Newer Energy Star refrigerators can be 30% to a factor of 2 more 
efficient than older ones (depending on age).  Picking higher efficiency units when replacing older 
units is usually not much more expensive: so watch Energy Star labels. 

• What about wine coolers? These tend to be very inefficient (factor of 2 to 4 less than refrigerators) 
because there are no Energy Star ratings or standards.  Cannot find energy use even on the web.  
Best option is your own highly insulated "cellar" (small closet with above door small AC unit) or buy 
an inexpensive unit meant for under-cabinet use and add extra insulation around it: but make sure 
heat can escape from the compressor area (which gets hot): the under-counter models have an air 
vent below the unit just like a normal refrigerator



That's great for your house, but: 
How do I decide what is best for my house?

• DEQ Incentives for Virginians -
http://www.deq.virginia.gov/Programs/PollutionPrevention/VirginiaInformationSourceForEnergy/FinancialIncentives.aspx#EfficiencyA
nchor

• DOE "Home Energy Saver” - http://hes.lbl.gov/consumer/
• DSIRE Website - http://www.dsireusa.org/
• Energy Star Home Advisor - https://www.energystar.gov/campaign/assessYourHome
• Energy.gov Do It Yourself Home Energy Audits - http://energy.gov/energysaver/articles/do-it-yourself-home-energy-audits
• Energy.gov Energy Saver - http://energy.gov/energysaver/energy-saver
• Energy.gov Home Cooling Infographic - http://energy.gov/articles/energy-saver-101-infographic-home-cooling
• Energy.gov Home Heating Infographic - http://energy.gov/articles/energy-saver-101-infographic-home-heating
• Home Heat Loss Calculator" - http://www.builditsolar.com/References/Calculators/HeatLoss/HeatLoss.htm
• “Home Energy Yardstick” - https://www.energystar.gov/index.cfm?fuseaction=home_energy_yardstick.showgetstarted
• Virginia Natural Gas Free Online Energy Audit and Energy Savings Kit - http://virginianaturalgas.com/residential/energy-savings/free-

online-energy-audit
• Dominion Virginia Power Energy Conservation Programs - https://www.dom.com/residential/dominion-virginia-power/ways-to-

save/energy-conservation-programs
• Dominion Home Energy Check Up - https://www.dom.com/residential/dominion-virginia-power/ways-to-save/energy-conservation-

programs/appliance-recycle
• Virginia Energy Sense - http://www.virginiaenergysense.org/at-home/
• Home Energy Audit Checklist - http://www.seattle.gov/Documents/Departments/OSE/GreenHomeGuide-FYIenergyaudit.pdf

http://www.deq.virginia.gov/Programs/PollutionPrevention/VirginiaInformationSourceForEnergy/FinancialIncentives.aspx%23EfficiencyAnchor
http://hes.lbl.gov/consumer/
http://www.dsireusa.org/
https://www.energystar.gov/campaign/assessYourHome
http://energy.gov/energysaver/articles/do-it-yourself-home-energy-audits
http://energy.gov/energysaver/energy-saver
http://www.builditsolar.com/References/Calculators/HeatLoss/HeatLoss.htm
https://www.energystar.gov/index.cfm?fuseaction=home_energy_yardstick.showgetstarted
http://virginianaturalgas.com/residential/energy-savings/free-online-energy-audit
https://www.dom.com/residential/dominion-virginia-power/ways-to-save/energy-conservation-programs
https://www.dom.com/residential/dominion-virginia-power/ways-to-save/energy-conservation-programs/appliance-recycle
http://www.virginiaenergysense.org/at-home/
http://www.seattle.gov/Documents/Departments/OSE/GreenHomeGuide-FYIenergyaudit.pdf


Where to Insulate
• 1. In unfinished attic spaces, insulate between and over the floor joists 

to seal off living spaces below. If the air distribution is in the attic 
space, then consider insulating the rafters to move the distribution 
into the conditioned space. (1A) attic access door 

• 2. In finished attic rooms with or without dormer, insulate (2A) 
between the studs of "knee" walls, (2B) between the studs and rafters 
of exterior walls and roof, (2C) and ceilings with cold spaces above. 
(2D) Extend insulation into joist space to reduce air flows. 

• 3. All exterior walls, including (3A) walls between living spaces and 
unheated garages, shed roofs, or storage areas; (3B) foundation walls 
above ground level; (3C) foundation walls in heated basements, full 
wall either interior or exterior. 

• 4. Floors above cold spaces, such as vented crawl spaces and unheated 
garages. Also insulate (4A) any portion of the floor in a room that is 
cantilevered beyond the exterior wall below; (4B) slab floors built 
directly on the ground; (4C) as an alternative to floor insulation, 
foundation walls of unvented crawl spaces. (4D) Extend insulation into 
joist space to reduce air flows. 

• 5. Band joists. 

• 6. Replacement or storm windows and caulk and seal around all 
windows and doors. 

Source: Oak Ridge National Laboratory
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