Energy-Efficiency Upgrades

Boosting the efficiency of a Habitat home
by Dr. Owen Geiger

List of materials:

Caulk


  3 cases @ 12.00

36.00

Non-expandable foam
  3 @ 3.96


11.88

Poly pipe covering
  128' @ .13/ft.


16.64

Water heater blanket
  1 @ 8.96


  8.96

Compact fluorescents
  3 @ 11.99


35.97

Insulation upgrade
  768 sq. ft. @ .10/sq. ft.
76.80


Total cost of energy-efficiency upgrades               $186.25

Comments:

· Prices based on a 1,238 sq. ft. strawbale house in Pueblo, Colorado in 1999

· Use painter's latex caulk

· Use non-expandable foam around windows and doors

· Use poly pipe covering on hot water pipes

· Use a minimum of R-4.5 water heater blanket

· Use compact fluorescents in highest use areas

· Cellulose insulation based on R-38 @ .48/sq. ft. vs. R-30 @ .38/sq. ft.

Additional steps that could be done at no extra cost:

· Proper siting to maximize solar gain, air currents, trees, etc.

· White or light-colored roofing in hot climates

· Proper solar overhang to block the summer sun but still allow the winter sun in

· Appropriate type and placement of trees for shading

· Proper placement of windows (proper number and size of windows on the south to maximize solar gain and daylighting, fewer windows on the east and west to reduce overheating, fewer windows on the north to reduce heat loss)

· Proper attic ventilation

· Night venting

· Avoid materials on the south side that create glare and overheating

· Educate homeowners on simple steps they can do to reduce their energy costs (turn off unused lights and appliances, use the proper wattage for light bulbs, minimize opening and closing of the refrigerator and exterior doors, lower settings on the water heater and refrigerator, etc.).  These steps could be added to a homeowner’s manual for convenient reference.

· Adjust the thermostat according to the time of day and the season (turn down the heating and cooling at night, etc.)

· Adjust mini-blinds and/or curtains according to the time of day and the season

· Vent heat from cooking to the outdoors, especially in hot climates

· Avoid dark-colored siding in hot climates

· Appropriate placement of porches (helps prevent overheating, does not block solar gain if done correctly)

Other comments about these energy-efficiency upgrades:

The main lesson learned was how easy and inexpensive it is to tighten up a strawbale home (or any home, actually) and achieve a significant increase in energy savings.  
These upgrades should pay for themselves within the first year and continue to save money for the life of the home.   And, because this was done on a low-cost Habitat home helps demonstrate that this could be done on any home.
Strawbale houses will not perform as well as expected if they are leaky.  Heat takes the path of least resistance and will quickly be lost through air leaks.  Tighter homes are also more comfortable because they are less drafty.

The 5-Star Plus rating (the highest possible rating in Colorado) by Energy Rated Homes of Colorado verifies the results.  An E-Star rating of 80 points is considered energy efficient.  This home scored 91 points, making it one of the most efficient in Colorado.  
The upgrades on this home also reduce carbon dioxide emissions by 2.9 tons per year.

We also used double-pane windows, an energy-efficient furnace and other measures, but the items listed here were the above average steps that boosted our energy rating significantly for very little extra cost.

This is something that homeowners can do themselves even if they use contractors.  Weathersealing is often mentioned in construction books, but it is not common to see contractors spending hours caulking leaks.  Many builders skip this vital step.  We even caulked not so obvious places such as the holes drilled by electricians through the top plates of interior walls.

Low-cost painters caulk is adequate in my opinion.  Major building supply centers often have the most affordable price.  It is more affordable when purchased in bulk.
Square footage notes:  768 sq. foot attic, 2-story home

Name of Habitat affiliate:  Pueblo Habitat for Humanity

