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Proiect Backaround
Funding was provided by the Portland Office of
Sustainable Development (OSD) to investigate
the benefits of reducing air infiltration in an
existing, historic downtown commercial
building. The building selected for this study is
the old 15 story'Meier and Frank Department
Store which is now owned by two
condominium tenants, the hotel portion by
Portland Hotel Developers LLC (PHD) and the
retail portion by Federated Department Stores
Inc. Bounded by SW Morrison Street on the F" 1 T '

tW O d S' tIgure es In ow I esouth, SW Alder to the north, and between the
two bus mall streets, SW 5th and SW 6ththe structure sits on the newly designated
Meier and Frank Block. Macey's is now the store tenant on floors 1 through 6. Floors 7
through 15 are owned by the hotel group.

PHD is seeking a Silver LEED rating for the hotel portion and the condition of the
existing building envelope is a major factor in the energy performance of the upper
floors. Early calculations showed energy savings worth 3 LEED energy points. LEED
Energy Credit 1 requires the modeling of the building according to ASHRAE QO.1-2004.
In the model information, the existing double hung windows will not be replaced yet are

~ a majorsourceof air infiltration. Unlessthere are actual measurements,air infiltration
through the envelope is an assumed constant between the baseline energy model and
the design building energy model. This study gave us the data to show a sianificant
reduction in air infiltration by sealing the outside sashes, improving performance
between 5%-7% and gaining 2 additional points for a total of 5 points under LEED credit
EAc1- Optimizing Energy.

These results, proven by industry standard test methods, demonstrate the
direct benefit of low cost strategies, such as sealing air leaks, in a construction
type that is most prevalent in Portland's historic building stock. More
importantly, it reveals the extent to which energy (and do"a~rs) are lost in the
Portland region due to lack of maintenance and the effects of aging building
stock. This study provides a simple methodology suitable for other buildings
with similar conditions.

Window selection
Two adjoining window bays, one small (36.3 sf) and one large (55 sf), were selected on
the west side of the building at the 12thfloor. Each window was independently sealed
for testing using methods compliant with ASTM E 783-93, Standard Test Method for
Field Measurement of Air Leakaae Throuah Installed Exterior Windows and Doors. (Fig.
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1)

Test Eauipment Setup
A Laminar Flow Element (Fig. 2), used to measure the air infiltration, was installed in-
line of a 2" plastic pipe that is connected to the sealed chamber around the window (Fig.
3). This was in turn attached to an inclined manometer that measures air infiltration.
Another inclined manometer and blower motor, attached to the end of the plastic pipe
measures static pressure differentials.(Figwes 4 & 5)..

Figure 2 - Laminar Flow Element

Figure4 - Window and Equipment Set-
up

Figure 3 - Vacuum connection at
Window Enclosure

Figure 5 - Inclined Manometer
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Sealina the Windows
After setting the baseline infiltration rates, two tests
were made with sealant. The first one was made at
the joint between the window sash and the window
frame plus the gap between the upper and lower
sash. (See Figures 6-8, arrow numbered 1.)
A second pass was made at the joint between the
wood window frame and the terracotta masonry.
(Figures 6-8, arrow numbered 2)

Dramatic Results
As soon as the carpenters began applying sealant
at the lower window sash and parting rail between
the two window sashes (arrows No.1), the gauges
instantly began to fall. Noticing that the trim serving
as a stop, or guide was also loose, the carpenter
made a pass on either side at the jambs.

The second reading from the report measured
sealant at the window
frame perimeter (arrows
No.2). Closing this joint
any further does not
show a measurable
difference, therefore the
additional effort would
not prove economical.
The construction team
believes the reason lies
in the fact that the terra
cotta is backed by
masonry and solid
grouted around the
window openings,
thereby rendering them
relatively resistant to
infiltration.

Figure 7 - Sealing at upper
sash (1) and frame (2).

Figure 6 - Sealing exterior
window.

Figure 8 - Sealing at lower
sash (1) and frame (2).
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The Numbers
Note that in Sample 2, the improvement in air infiltration was 4400%.
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Air InfiltrationTest Results: M&FBldg
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