








National Grid Deep Energy Retrofit Pilot Program: Comprehensive Retrofit of 1859 Victorian

MEcHANICAL DESIGN

ClimateMaster ground-source heat
pump system*; Carrier air handler
unit located in the conditioned
basement.
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Energy Recovery Ventilator (ERV)
located in the conditioned basement
and ducted to central distribution
system.
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ventilation ductwork located entirely
within the conditioned space.

[ '+: GE GeoSpring Hybrid
Water Heater* located in the
conditioned basement.

\' /L JK W C@mbination of CFL
and LED lighting.

appliances.

system on roof of new addition.

* The client elected to pursue all-electric
heating and water heating system.
This was not the recommendation of
the architect or BSC.

CONSTRUCTION

Maintaining the operation and use of
the home during the retrofit provided
interesting sequencing issues. The
specialized sheathing system installed
over the existing sheathing as an air
flow control measure also provided
robust temporary weather protection
through a New England winter while the
project waited for warmer weather to
permit window replacement and exterior
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insulation. Demolition in the basement
was also held in abeyance through
the winter, as the existing heating and
water heating equipment were located
in this space.

The builder brought a passion
for perfection that was evident in
implementation of water management
and air sealing details. No effort (or
canned foam) was spared in ensuring
a thorough air seal between the framed

wall system and the foundation wall. A
beveled cap over window head casing
trim is an example of the attention to
water management details. This small
trim piece makes it virtually impossible
for the metal cap flashing to have a
back slope. The builder opted to apply
two layers of adhered ice and water
membrane at the roof: one over the
plywood sheathing beneath exterior
insulation and one to the sheathing
installed over the insulation.
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TesTING AND ON-SITE TECHNICAL

SUPPORT

Through both on-site and remote
technical support, BSC was able

to help the project identify feasible

improvements and  simplifications.
Closed-cell spray foam was substituted
for the open-cell at the sill in order to
provide a drying mechanism for the
framing. BSC eased the architect
and builder into eliminating a planned
drainage mat over the existing slab
and at the new slab perimeter by
demonstrating how rigid foam insulation
against the rubble stone created a
path to the drainage system. Despite
generally excellent implementation of
water management details, BSC was
able to point out a few instances of
missing flashing at critical locations.

BSC performed a post-retrofit, single-
zone air leakage test for the entire
home. A guarded air leakage test was
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then used to obtain data to apportion
the measured leakage between the
new construction (addition/rebuild) and
retrofit portions of the project. The older
portion of the building measured at 348
CFM @50 Pa (0.8 ACH 50 and 0.06
CFM per square foot of enclosure) and
the new construction addition measured
125 CFM @50 Pa (0.9 ACH 50 and 0.06
CFM per square foot of enclosure).

MoVING FORWARD

Encouraged by the achievements in
this project, the builder plans to pursue

aggressive air tightness on subsequent
projects. He has also developed an
appreciation for installation of windows
in plane with the primary water control
layer.

Subsequent to this project, the architect
has ushered several projects into the
National Grid Deep Energy Retrofit Pilot
program.

Monthly gas and electric bills will be
collected from the homeowners to
compare them to the previous energy
use.

airflow control provides a robust
and durable substrate for air sealing
connections to other assemblies and
penetrations through the assembly.
The “chain saw” approach at the
roof-wall  transition also greatly
simplifies implementation of robust
airflow control. A fully adhered
membrane wrapped from the airflow
control sheathing at the roof onto
the airflow control sheathing of the
wall. Two layers of 2" foil-faced
polyisocyanurate insulating sheathing
were added to the walls and roof
with seams offset and sealed with
sheathing tape. Well-applied spray
foam insulation and a new concrete
slab provided robust airflow control
at the foundation level. The spray
foam also facilitates robust air barrier
transitions to the slab and framed wall.

DEesiGN HIGHLIGHT: EXCEPTIONAL AIRTIGHTNESS

The post-retrofit air leakage results were very impressive. The architect and builder put a lot of effort into tightening
up the existing portion of the home as well as the new construction addition. The sheathing system employed for
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