Window project
125 Brattle Street
Ellen Williams and Larry Miller, owners

Continued from meeting of February 6, 2024 of the Cambridge Historical Commission

Photographs of existing windows, photos of the home, drawings of the home, and descriptions of
proposed replacement windows were provided in materials for the February 6'" meeting.

We were asked at the last meeting to do further research into the options for our windows.

Proposed Project: Replacement of 24 windows with Marvin Elevate double-pane energy efficient
windows. One door requires either the addition of a storm door or addition of a storm door plus revision
or replacement of the door.

Problem: Excessively drafty, leaky windows with ice and condensation forming inside of home

Objective: Increased energy efficiency of home built in 1941 and resolution of the condensation and
interior ice that is destroying paint and wood.

We believe that replacing the existing windows will result in a substantial energy savings and will have
minimal impact on the appearance of the house from Brattle Street.

Background:
Window summary from Department of Energy study from Pacific Northwest National Laboratory

The U factor measuring energy loss for conventional storm windows mounted over double hung single
pane windows is approx. 0.46-0.47. With the addition of low-e storm windows, the U factor is decreased
to approx. 0.36. Modern double- or triple glazed coated windows have U-factors of 0.20-0.25. Thus,
modern windows result in 30% to nearly 50% improvement in energy loss compared to single pane
windows with the most efficient storm windows. Note that modern windows also reduce solar heat gain
in the summer, with limited effect on visible light transmission, resulting in further energy savings.

Reference:

TD Culp, SH Widder, and KA Cort. 2015. Thermal and Optical Properties of Low-E Storm Windows and
Panels PNNL-24444, Pacific Northwest National Laboratory, Richland, WA.

Possible solutions:

1. Leaky door may be partially ameliorated with installation of full glass storm door or fixed with
both a storm door and a new custom-made wooden door. The cost for a new storm door alone
with full glass is approximately $2400.



2. Replace existing windows with Marvin Elevate identical to windows in the new addition. Each
replacement window will mirror the divided light configuration of the current existing window.

Approximate cost $60,000
U value with Marvin Elevate (Fiberglass/Wood) would be 0.28.
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U value with Marvin Ultimate (wood/wood) 0.22
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3. Replace existing storm windows and perform mechanical restoration on existing windows

Approximate cost $30,000-$33,850
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:J[‘able 1. U-Factor, SHGC, VT of Storm Windows and Panels over Nonmetal Framed Primary Windows

U-Factor
Base Window Storm Type (Btu/hr fi?F) SHGC VT
Wood Double Hung, Single Glazed - ; 0.88 : 0.61 0.66 |
i ; Clear, Exterior 0.47 054 057
Clear, Interior 046 0.54 0.59
Low-E, Exterior 036 0.46 052 |
iR Low-E, Interior 034 0.50 054 |
Wood Double Hung, Double Glazed -- 0.51 0.57 0.61
Clear, Exterior 0.34 0.49 0.53
Clear, Interior 032 0.51 0.55
Low-E, Exterior 0.28 0.42 0.48
7 Low-E, Interior 0.26 0.47 0.50
Wobd_ Fixed, Single Glazed -- 0.87 0.64 0.69 i
. : Clear, Exterior 0.46 0.58 0.62
Clear, Interior 045 0.56 0.62
Low-E, Exterior 0.34 050 056
Low-E, Interior 034 05520 0:5755
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Result would improve energy efficiency but theoretically only to a U value of 0.47 with regular
glass or 0.36 with low-emissivity glass. The actual U value would likely be greater since the
estimates above are based on new windows. This is roughly half of the energy savings compared
to the replacement option. The U value is not a linear scale.



4. Replace existing storm windows and perform full restoration on existing windows
Approximate cost $67,500

We expect that this would yield a U value of close to 0.34, given that the fully restored windows
would be similar in energy efficiency to new single pane windows.

5. Replace existing windows with double-pane replica windows custom made to look as close as
possible to existing windows.

Approximate cost: $108,000
Summary:

Having evaluated these options, we believe the best solution for our home it to replace the existing
windows with Marvin Elevate windows to give us the most energy efficiency and a long-term
maintenance free solution. We believe this would be an almost imperceptible difference in the
appearance of the house as viewed from Brattle Street. We therefore are asking for permission to
replace the existing windows with Marvin Elevate windows.
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