
Reducing Electricity Use

By Andy Karpinski



My Electricity Use Is Extremely Low

• Used about 650 kwh of AC electricity last year.

• I didn't make a couple changes; I've done about 400 to 500 things 
over the years, most rather small, to get my electricity use so low.

• Many of the things I did also have other benefits:

– Reduce sound entering or leaving house.

– Reduce insects and other critters from getting into house.

– Help protect house from storms, such as hurricanes.

• More detail may be found on my website:  www.stonemarmot.com

– See “Rants And Raves Blog” on site.

– These slides are in article under “Energy/Environment” category 
called “Reduce Electric Use – Short.”

– Other articles on saving energy, solar power, and other 
miscellaneous stuff are in the blog.



02/12/12 Average Electricity Use Per Household
Per year Per month

Used Used Cost per month ($) (Millions)
Country (kWhr) (kWhr) Electric Hookup Subtotal Taxes Total Population

United States 12000 1000 $120.00 $8.76 $128.76 $3.22 $131.98 310
Florida 14328 1194 $153.28 $8.76 $162.04 $4.05 $166.09 17

United States (house) 17000 1417 $174.21 $8.76 $182.97 $4.57 $187.54 310

France 3400 283 $34.00 $8.76 $42.76 $1.07 $43.83 59
Germany 3900 325 $39.00 $8.76 $47.76 $1.19 $48.95 78

Netherlands 3300 275 $33.00 $8.76 $41.76 $1.04 $42.80 16

Switzerland 5700 475 $57.00 $8.76 $65.76 $1.64 $67.40 7
United Kingdom 3300 275 $33.00 $8.76 $41.76 $1.04 $42.80 60

J apan 5945 495 $59.45 $8.76 $68.21 $1.71 $69.92 130
Australia 6400 533 $64.00 $8.76 $72.76 $1.82 $74.58 22
Canada 11111 926 $111.11 $8.76 $119.87 $3.00 $122.87 32

New Zealand 7873 656 $78.73 $8.76 $87.49 $2.19 $89.68 4

Me (1989) 3220 268 $32.20 $8.76 $40.96 $1.02 $41.98
Me (2009) 1108 92 $11.08 $8.76 $19.84 $0.50 $20.34

Average for Europe 4667 389 $46.67 $8.76 $55.43 $1.39 $56.82 380

Electric rate: $0.120Per kWh Plus $0.01 per kWh for over 1000 kWh/month
Tax rate: 2.50%



Air Conditioning Myth
• The instantaneous reaction of most people to hearing how low my 

electricity use is:  “You probably don't use any air conditioning.”

• Air conditioning is at most 40% of your electric bill.

• They are partly right, I use much less air conditioning because I don't 
need it to keep my house a comfortable temperature.

– I have a well sealed and insulated house, so less heat entering 
and exiting the house.

• White cement tile roof.

• White exterior cement block walls.

• 18 inches (R-57) insulation in attic.

• Radiant barrier on underside of roof rafters.

• Air conditioning ducts well sealed and buried in insulation.

• Attic well ventilated.

• Foam injected into cavities of cement block walls.

– I have terazzo floors in most rooms of house.

• Tends to keep inside closer to gound temperature.



Air Conditioning Myth (Continued)

• I open and close windows to take advantage of daily temperature 
changes.

• Shaded walls with plants, water tanks, arbors, trellises, etc.

• Shaded windows from direct sunlight with vegetation, awnings, 
and/or roll down shutters.

– Also protects windows from storm damage.

• Use insulating coverings over windows, like insulating drapes.

– Honeycomb cellular blinds appear to be best, especially ones 
with double cells and side rails.

• BUT, MOST IMPORTANT:

– I have also greatly reduced the amount of heat being generated 
INSIDE the house.

• Almost all the electricity you use eventually becomes heat.

• You have to remove this heat in the summer with air 
conditioning.



Some Other Ways I Reduced Electric Use

• I don't turn TVs or radios on just for background noise.

• I don't have any ceiling fans.

– Ceiling fans do NOT cool a room, they heat it up.

– They consume electricity and virtually all their electricity is 
converted into heat.

– Their effect is psychological and physiological; they only appear 
to cool a room if they are blowing on someone who feels it.

– If the fan is not directly blowing on someone, IT SHOULD NOT 
BE ON!

• I turn on my water heater only when needed.

• I don't leave computer on 24 hours a day.

– Also makes computer less susceptible to viruses, power 
glitches, and lightning strikes.

– Don't automatically turn on all the accessories, such as printer, 
speakers, etc., when using computer.

– I don't leave modem on all the time.



Water Heater Timer



Saving On Lighting

• Don't leave lights on in unoccupied rooms.

• Don't light up a whole room to read or work on computer.  Put a light 
by reading chair or computer.

• Use compact fluorescent lights (CFLs) or LED lights.

– Both use at least 75 % less power than incandescent lights.

– CFLs presently much cheaper than LEDs.

– Many avoid CFLs because they contain mercury.

• No mercury released into environment if bulbs are recycled.

• Also, about half of our electricity is generated by coal fired 
power plants, which are the primary source of mercury in the 
environment.

• LED bulbs also contain toxic materials, need to be recycled.

• Paint the walls and ceiling white or a light color.

• Furnish rooms with light colored stuff.



Reduce Phantom Loads

• “Phantom loads” are things that still draw power even when they are 
supposed to be “turned off.”

– Obvious things are cell phone chargers, microwave ovens, 
computers.

– Not-so-obvious things are doorbells, controls for central heat 
and air conditioning, stereos, ground fault interrupters (GFIs), 
remote power supplies (wall warts), clothes washers and dryers, 
computer printers and speakers.

– Also can measure power draw of items with a “Kill A Watt” power 
meter, which can be borrowed from local libraries.

• Remove these items from the power line.

– Unplugging is cheapest, but often a nuisance, especially if the 
outlet is behind something.

– Use switched multioutlet strips.

– If you don't use it (such as a doorbell), disconnect it.

• This also helps reduce the damage from a lightning strike.



Examples of Remote Power Supplies



Examples of Switched Multioutlet Strips



Kill A Watt Power Meter



Determining How Much Electricity A Device Uses
• Power is voltage times current:  V x I

– Units for power is Watts, W.

– 1000 Watts (1000 W) equals 1 kilowatt (1 kW).

– Current is in Amperes, or Amps or A for short.

– 1000 milliamperes (1000 mA) equals 1 Amp (1 A).

– Voltage is in Volts, V.

• The “power” on your power meter and your electric bill isn't really 
power but energy.

– Energy is Watt-hours (Wh), which is power in Watts multiplied by 
time, hours in this case.

– 1 kilowatt-hour (kwh) is 1000 Wh.

• To determine how much power a device uses per month, multiply the 
watts it uses by hours per day it is used multiplied by days per 
month it is used.

– This gives Watt-hours per month; divide by 1000 to get kwh per 
month (kwh/month).

– Multiply kwh/month by electric rate to get cost per month.



Get More Efficient Appliances
• Not cheap and appliances usually last a while; more of a long term 

strategy.

– But since appliances do last a long time and tend to use a lot of 
power, choosing a more efficient appliance when you do buy one 
can add up to big savings over the years.

• An Energy Star label on the appliance does not necessarily mean 
the lowest energy use.

– Almost all appliances have an Energy Star rating.

– There are very big differences in energy use between appliances 
with similar sizes and features.

– Learn to read the Energy Star tag on the appliance.  Look for the 
lowest projected kWh/year.

– Can compare on these websites:  
http://www.energystar.gov/default.shtml, 
http://energuide.nrcan.gc.ca/html/home.html

• More efficient appliances often cost little or no more than less 
efficient appliances.



Example Of Energy Star Label



Saving In Kitchen

• Make sure reflectors under stove burners are clean.

• Often, small specialized appliances, such as slow cookers (crock 
pots), toaster ovens, breadmaking machines, and microwave ovens, 
use less electricity than the regular stove or oven.

• Move heat generating appliances outside of air conditioned house 
during warm weather.

– For example, I use my breadmaker in the kitchen in cold weather 
but run it in the garage during warm weather.

• Use the minimum amount of water necessary for cooking items.

• If possible, cook items in the same pot at the same time instead of 
using multiple pots and burners.

– Heat egg noodles and beans in the same pot at the same time.

– Make stews or soups instead of separate dishes.

• Use lids on your pots; keep the lid completely over the pot.

• Smaller pieces and thinner items cook faster and need less energy 
to cook than bigger and thicker pieces.



Saving In Kitchen (Continued)

• Use only one heater and cook items sequentially instead of all at 
once on multiple heaters.

• Once your stove burner and liquids get to temperature, they will stay 
at temperature for a long time.

– You can “coast cook” by turning the electricity off before the 
food is totally cooked and let this stored heat finish the cooking.

– When I cook pasta, I bring the water to a boil, put the pasta into 
the pot, and then turn the electricity off.  The pasta still cooks 
thoroughly in the same amount of time as if I had left the burner 
turned on.

• When draining hot water from pots drain it into a bucket in house 
during cold weather, outside of house during hot weather.  Let it 
cool before disposing.

• Don't use an electric dishwasher.



Saving While Doing Laundry

• Wait until you have a full load to do laundry.

• Front loading washers tend to use less energy and water.

• Set controls for the shortest time necessary to do job.

• Wash and rinse with cold water.

– Most modern laundry detergents are designed to be used in cold 
water.

• Don't use electric dryer, use clothesline or drying racks.

• If you use an electric dryer, put it in garage, not in air conditioned 
room.

• Vent the dryer outside.  Use as short and straight a vent pipe as 
possible.

• Clean lint from lint trap before each use of dryer.

• Keep vent pipe path clean of lint.

• Remove items from washer and dryer as soon as load is finished.



Seal Air Leaks

• One of the cheapest ways to significantly reduce heating and air 
conditioning needs.

• Some are concerned about sealing house too well.

– It is virtually impossible to seal an older house too well.

• Add gaskets to light switches and electrical and telephone outlets.

• Seal where wires and plumbing goes through ceiling, walls and 
floor.

• Seal central heat and air registers to ceilings and walls.

• Seal central heat and air ductwork.

– Cloth duct tape not good enough.

– Aluminum duct tape much better, but still not good enough.

– Mastic should be used to seal all seams in ductwork.

– Fiberglass screen should be used on all joints with mastic.  
Embed screen in mastic and cover with more mastic.



Examples Of Electrical Outlet Gaskets



Examples Of Sealing Materials



Reduce Heat Transfer Through Windows

• Caulk around window frame to seal cracks around frame.

• Put a reflective film on windows.

• Put a second layer on windows.

– Best way is to replace with double pane windows, but quite 
expensive.

– Can also put plastic film over windows.

• Shade windows from direct sunlight with vegetation, awnings, 
and/or roll down shutters.

– Also can protect windows from storm damage.

• Use insulating coverings over windows, like insulating drapes.

– Honeycomb cellular blinds appear to be best, especially ones 
with double cells and side rails.

• Translucent ones let a lot of light through even when closed.



Honeycomb Cellular Blinds



Reduce Heat Transfer Through Doors

• Caulk around door frame to seal cracks around frame.

• Use a metal face door with foam core.

– Best if gaskets on door frame are magnetic.

• Doors with windows have a lot more heat loss and gain but let more 
light in; a trade off.

• Least heat transfer if door doesn't go straight from air conditioned 
house to outside, but through intermediate room which acts like air 
lock.

– Was common in older houses up north:  The vestibule.

– Also helps reduce sound and pest transfer into house.

– I usually enter my house through the garage to the kitchen.



Radiation

• Much of the heat entering many buildings in the summer is due to 
absorbing solar radiation.

– The color of the roof and walls is more important than the 
material in minimizing this absorption of radiation.

– You want a material with as high a reflectance as possible, with 
100% being best.

– You also want a material with the highest emittance possible.  
Emittance is a measure of how readily a material re-radiates any 
heat it absorbs, with an emittance of 1.0 being best.  Emittance is 
as dependent upon the material type as it is the color of the 
material.

• Note that white materials, which often have both high reflectance 
and high emittance, are usually better than shiny metallic materials, 
which often have high reflectance but very low emittance.



Material Color Reflectance Emittance Roof Type

Best Possible - 100.0% 1.00
Energy Star, Low Slope - 55.0% 0.75 Low Slope, Flat

Energy Star, Steep Slope - 20.0% 0.75 Steep Slope

Asphalt Shingles Black 3.4% 0.91 Steep Slope
Asphalt Shingles Green 15.7% 0.91 Steep Slope
Asphalt Shingles Generic White 25.3% 0.91 Steep Slope
Asphalt Shingles Super White 31.1% 0.91 Steep Slope

Metal Roofing White 66.8% 0.89 Steep Slope
Metal Roofing Green 11.2% 0.89 Steep Slope
Metal Roofing Red 36.9% 0.89 Steep Slope

Aluminum Unpainted 71.3% 0.04 Steep Slope
Galvanized Unpainted 60.9% 0.25 Steep Slope

Cement Tile White 72.8% 0.93 Steep Slope
Cement Tile Red 24.0% 0.94 Steep Slope

Cement Tile Amber Sand 59.1% 0.94 Steep Slope

EPDM Black 6.2% 0.86 Low Slope, Flat
EPDM Grey 23.1% 0.87 Low Slope, Flat
EPDM Super White 80.6% 0.92 Low Slope, Flat
TPO White 77.0% 0.87 Low Slope, Flat
PVC White 86.0% 0.86 Low Slope, Flat

Bitumen Smooth 5.8% 0.86 Low Slope, Flat
Bitumen Granular 25.8% 0.92 Low Slope, Flat

Kool Seal Elastomeric Coating White 71.4% 0.91 Low Slope, Flat

Comparing Roofing Materials



Radiation (Continued)

• Shading helps keep this solar radiation away from the building in the 
first place.

– Shade trees are an obvious way to shade the walls and roof.

– Other things can be used to shade walls, such as bushes, rain 
barrels and tanks, trellises, and arbors.

– Deciduous trees and bushes and annual vines on trellises and 
arbors can provide shade in the summer and the solar heat in the 
winter.

• For the radiation that is still absorbed, possible ways to keep it out 
of the house are:

– Air ventilation, particularly in the attic.

– Radiant barriers.

– Insulation.

• Roof material info may be found at:  
http://www.fsec.ucf.edu/en/publications/html/FSEC-CR-670-
00/index.htm



Attic Ventilation

• All attics should be well ventilated.

– Ventilation reduces the heat buildup in the attic.  Proper 
ventilation can reduce attic temperature by tens of degrees.

– Ventilation also reduces humidity and condensation problems, 
which can lead to rot, mold and mildew.

• Many building codes require at least one square foot of vent 
per 300 square feet of ceiling to control humidity.

– The one exception where you DON'T want to ventilate your attic 
is if it is insulated with spray foam.

• The best system for attic ventilation is a ridge vent at the peak of the 
roof with vents in the eaves or soffits.

– Totally passive, requires no outside energy source, relies on the 
fact that warm air rises, creating a natural convection current.

– Requires that total vent area in the eaves or soffits be at least 
twice the total vent area of the ridge vents.



Alternatives To Ridge Vents

• These alternatives are best used to add attic vents to an existing 
roof or on roofs that are difficult to add ridge vents to, such as tile 
roofs, and are generally inferior to ridge vents.

• Among these alternatives are:

– Passive vents added to the roof.

– Gable vents for gabled roofs.

– Wind turbines.  These can provide good airflow but need to be 
maintained, mostly keeping the bearings lubricated.

– Solar powered fans.

• The closer to the peak of the roof, the better.

• Electric fans run on utility AC power usually use more power than 
they save and are not recommended.



Example of Added Passive Roof Vent



Example of Wind Turbine Vent



Example of Solar Attic Fan



Radiant Barriers
• Radiant barriers reduce the flow of heat being radiated through an 

air space.

– Most radiant barriers consist of aluminum foil mounted on a 
paper or plastic film backing.

– The barrier is placed between a heat source and a cooler space.

– The aluminum foil side of the barrier must face an air space at 
least ¾ of an inch deep to be effective.

– A properly installed radiant barrier can stop about 95% of the 
radiated heat flow through the barrier.

• Radiant barriers are most effective in attics.

– Radiation accounts for over 90% of the heat flow from the roof 
into the house in hot weather.

– In cold weather, less than half of the heat flow is due to radiation, 
with convection accounting for about half of the flow.  
Consequently, radiant barriers aren't as effective in cold weather.

– Consequently, radiant barriers can't totally replace insulation.



Radiant Barrier Stapled To Bottom Of Roof Rafters



Radiant Barriers (Continued)

• The barrier doesn't have to be air tight.  It just has to be between the 
heat source and the cooler area, since it is just reflecting the heat.

• In attics, radiant barriers are initially equally effective whether 
mounted with the foil facing up or down.

– It works best long term if the foil faces down, since if it were 
facing up it tends to accumulate a lot of dirt and dust over time, 
reducing the reflectivity of the foil.

• Some insulation, particularly foam sheets, comes with a radiant 
barrier already installed on one side.

• Ventilation from soffit to roof peak improves radiant barrier 
performance.

• Radiant barriers do work in walls, as long as the minimum required 
air space is on at least one side of the barrier.  Equivalent to about 
R-3 insulation.

• For more information on radiant barriers, see:  
http://www.fsec.ucf.edu/en/publications/html/FSEC-EN-15/index.htm



Insulation Considerations

• Gaps in insulation result in disproportionate heat losses.

– For biggest bang for your buck, fix any gaps in your insulation.

• Bury your central heat and air ductwork in insulation.

– If routed just under the roof peak, lower to on top of ceiling 
joists.  Better yet, recess between ceiling joists.

– Use at least as much insulation over the ductwork as you have 
over the rest of the ceiling.

• Kitchen ceiling drops are a little known but relatively large area for 
heat loss.



Ducts In Attic Insulated



Good Kitchen Wall Construction



Bad Kitchen Wall Construction
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