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The fireplace is lacking a damper 
which allows warm air to escape 
through the chimney.  

Additionally, there are vents that have 
been left over from a defunct oil 
heater.

Infiltration is also suspected to occur 
via leaks in the window cracks and 
through the attic trap door.

The size of  the arrows shows the relative 
amount of  infiltration for each of  the leaks.

This image shows the extent of  the remaining 
leaks after the door was closed and the vents and 
fireplace were plugged.
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THE HOUSE & THE CULPRITS...

THE INVESTIGATION...

THE FINDINGS...

Rebecca’s house was built in 1924 and is situated near 
downtown Eugene. She shares the house with our group 
member Sara and two cats, Nitro and Talula. Most of  the 
home’s original historic integrity is maintained. The original 
oil furnace remains below a large grate in the living room, but 
electric baseboard heaters are now responsible for providing 
the heat. The vents to the furnace have been partially plugged 
with cardboard. Other improvements include the addition of  
storm windows exterior to the original wood sash windows, 
caulking in the basement, and paint.

“WHEN THERE IS 
A FIRE IN THE FIRE 

PLACE, THE 
ROOM ACTUALLY 
GETS COLDER!” 

   --REBECCA MANN

ALLEGED PERPETRATORS SECONDARY SUSPECTS ITEMS OF INTEREST
Services for the cats are located in the unheated 
basement.  The door to the basement is kept open 
in order to allow for easy access to these amenities.

We hypothesized that by closing the basement door, plugging the 
defunct oil furnace vents, and sealing the fireplace will result in a 
50% reduction in infiltration in terms of  CFM50.

A blower door was used to test this hypothesis. Air tightness is measured 
with a blower door by running a CFM50 test; The fan speed is increased 
until the pressure within the house is 50 Pa. At this point the fan speed 
was read and converted to CFM. This reading is called the CFM50 and 
can be used to compare the air tightness of  the home before and after 
each solution is implemented. The blower door was also used to 
investigate additional air leaks after the implementation of  solutions.

While the hypothesis predicting a CFM50 reduction of  
50% was not fully realized, significant reductions in 
infiltration were still achieved. By sealing all three 
openings, the CFM50 was reduced by 43%.

The retired heating duct work and floor openings 
contributed much less to the infiltration in the tests, 
which indicates that the old system is more contained 
than initially anticipated. There were vent louvers in the 
cavity for the main furnace assembly, which were 
pushed closed by both the existing and new efforts to 
insulate that space.

The fireplace was more of  an influence than the floor 
vents, which indicates that the fireplace is really a 
connector between the living space and the outside air, 
rather than the switch it pretends to be.

As anticipated, the primary connector was the open 
door to the basement, which connects the main living 
space to two outside doors, which are not well sealed, 
and the basement itself, which is not insulated at all.

While the projected reduction in infiltration was not 
met, the envelope’s seal was significantly improved. 
Rebecca’s house, like many old homes in Eugene, was 
constructed during a time when the extent of  costs due 
to infiltration was not entirely understood.  Even 

today, owners are most likely unaware of  the amount of  
heat that is lost through a leaky envelope. Rebecca was 
amazed that making these three modifications to the house 
could potentially save 47% of  her current heating bill. 

ELECTRIC COST SAVINGS

Other, 57%

Fireplace, 5%

Heater vents, 1.6%

Basement door, 36%

INFILTRATION DUE TO EACH SOURCE

YEAR 2008 2009 
MONTH  Feb Mar Apr May Nov Dec Jan 
AVERAGE TEMPERATURE  39�qF 47�qF 51�qF 56�qF 50�qF 39�qF 39�qF 
KW H OURS 1658 1294 1143 979 1166 1698 1618 
KWH  SAVINGS 722 536 423 326 466 722 722 
TOTAL  KWH  AFTER SAVINGS 936 758 720 653 700 976 896 
ELECTRIC COSTS BEFORE $132.42 $101.88 $89.22 $75.45 $91.16 $135.79 $129.07 
ELECTRIC COSTS AFTER $71.86 $57.61 $55.05 $50.52 $53.71 $75.22 $68.51 
MONTHLY COST SAVINGS $60.57 $44.27 $34.17 $24.93 $37.45 $60.57 $60.57 
COST SAVINGS 45.74% 43.46% 38.30% 33.04% 41.08% 44.61% 46.93% 
 

Further studies revealed that infiltration testing 
can be fun!  It was also learned that precautions 
should be taken around open furnace pits when 
performing the infiltration smoke test.

ELECTRICITY SAVINGS DUE TO IMPROVEMENTS




