58 7t Street Cambridge, MA
Deep Energy Retrofit Case Study
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7th Street Deep Energy Retrofit
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7th Street Deep Energy Retrofit-
Background



7th Street Deep Energy Retrofit-

Background
March 2007 Fire

All Tenants Displaced
from 6 unit building

Owner explores goal
of Net Zero Energy

Design Charrette



7th Street Deep Energy Retrofit-
Design

Multiple versions of
R E M Mo d o | | N g 2004 IECC EneTé? ng;g(}ll_eff)(? I(\/Io;lcje)led (Middle),

and With Solar (Right)

O Cooling (none) @ Lights/Appliances O Heating @ Hot Water ‘

New Goal: Deep
Energy Retrofit o0

300,000 -

250,000 +

Funding for PV
150,000 +

100,000 +

50,000 +

Self-fund Solar Thermal ",

green



7th Street Deep Energy Retrofit-
Design

Final Strategies:

Tight envelope, foam, tyvek and airtight drywall
Enhanced insulation

Good windows

95% eff. Boiler

Model:

o Consumption modeled 216,211 kBTU v. 343,452
code = 44% reduction

o W/ solar, off site energy use reduced to 119,658 --
65% reduction from baseline (HERS 32)
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7th Street Deep Energy Retrofit-
Design

«71,140 kBtu saved in hot water
heating energy, through low-flow
water fixtures.

*66,519 kBtu saved in hot water
heating energy, through the solar
hot water system.

55,790 kBtu saved in heating
energy, through building envelope
and systems design.

«30,034 kBtu saved in electric
energy, through the solar
photovoltaic system.

Component Heating Loads (kBtu per year)

67,400 kBtu / year Total

28,10

20,500

24,500

O Ceiling/Roof

H Rim/Band Joists

O Above Grade Walls

W Crawl Space /
Unheated Basement

O Doors

B Windows

O Infiltration

O Mechanical
Ventilation

@ Active Solar

@ Internal Gains
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7th Street Deep Energy Retrofit-
Design

*$1,299 saved in hot water heating
(natural gas) and $907 saved in water
bills, through low-flow water fixtures.
*$1,487 saved in electricity, through
solar photovoltaic system - benefits
owner

*$1,195 saved in hot water heating
(natural gas), through solar hot water
system - benefits owner

*$1,013 saved in heating energy
(natural gas), through tighter building
envelope and efficient systems -
benefits owner

*$16 saved in electricity, through
efficient lighting and appliances -
benefits tenants and owner

«Total saved= $5917/yr on base of
$11,268

Annual Energy Cost
2004 IECC Energy Code (Left), Modeled (Middle),
and With Solar (Right)

O Water/Sewer @ Lights/Appliances O Heating @ Hot Water ‘

$12,000

$10,000 -

$8,000 -

$6,000 -

$4,000 -

$2,000

%0
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7th Street Cambridge Case
Construction Challenges

Framing

Adding Insulation
Multiple Insul Types
Window Costs
Contractor and Subs

































7th Street Deep Energy
Retrofit-Costs

58 7th Street
6030 gross sq ft

With PV
Total Construct ion costs $928,848.00
Cost/SF $154.04

Incremental Greening Costs  $183,019.00

Green Premium/SF $30.35

Green Premium as % of TCC 20%

w/o PV & Thermal
$815,547.00

$135.25

$69,718.00

$11.56

9%

Simple Payuatk:. "$13/,519/591 1223 years

green

w/PV, After
Rebates

$880,548.00

$146.03

$137 ,519.00

$22.81

16%



7th Street Cambridge 15t Year Results

594 btu/sf/d

198



7th Street Cambridge 15t Year Results



7th Street- CO2 footprint
before/after



7th Street Cambridge 15t Year Results



7th Street Cambridge 15t Year Results

67 % Reduction in gas costs
Annual gas cost $2010

(50% better than average energy star
building)

~40% reduction in water costs ~$1750/year
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