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Mechanical Design

�X�+�H�D�W�L�Q�J�� 94% AFUE sealed 
combustion gas furnace in 
conditioned space
�&�R�R�O�L�Q�J�� 14 SEER split system air 
conditioning
�9�H�Q�W�L�O�D�W�L�R�Q�� Central fan integrated 
supply (CFIS) only ventilation 
operated with �YAprilaire controller.
�Z�6�S�D�F�H���&�R�Q�G�L�W�L�R�Q�L�Q�J��
�'�L�V�W�U�L�E�X�W�L�R�Q�� Single air handler 
furnace with zone controlled 
dampers (zone 1: first floor and 
basement, zone 2: second floor).  
Insulated sheet metal trunks with 
insulated flex run-outs. Two ducted 
returns (first and second floor), 
with jump ducts/transfer grilles at 
bedrooms. Filter minimum MERV 
12.
�[ �'�+�:�� 0.82 EF instantaneous 
gas water heater
�\ �/�L�J�K�W�L�Q�J�� ENERGY STAR® CFLs
�$�S�S�O�L�D�Q�F�H�V�� ENERGY STAR®  
dishwasher, refrigerator and clothes 
washer
�] �6�L�W�H���*�H�Q�H�U�D�W�H�G���3�R�Z�H�U�� Optional 
photovoltaic system offered by 
builder.
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Construction

At the beginning of the project a start 
up meeting was held to discuss detail 
changes from current builder practice.  
Each change was discussed and where 
required, details to illustrate the changes 
were provided by BSC.  This initial work 
was effective in heading off common 
problem areas for the construction 
trades encounter when adapting to new 
techniques, assemblies, and systems.
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Specific areas that were addressed 
related to the installation of the 
windows in a wall with 2” of insulating 
foam sheathing, as well as careful 
examination of air sealing details for the 
enclosure.

During the construction progress, site 
visits by BSC personnel as well as 
conference calls and photo review 
allowed for quick troubleshooting 
of concerns as they arose on site 

This combined with the high quality 
of construction and site supervision 
provided by Nelson Construction 
resulted in a smooth transition and 
adoption of new technologies. 

The construction of the subdivision took 
place from January 2008 with final build 
out in March 2009.
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Testing

Over the course of construction BSC 
tested the homes as they were completed 
to ensure that the actual performance 
of the homes is meeting the predicted 
minimum performance targets of the 
Building America Program.

As part of the testing requirement, each 
home was blower door tested to measure 
the air tightness of the enclosure.  All 
of the homes tested approximately 
25% below the maximum air leakage 
threshold set out in the Building America 
program.

In addition to overall air tightness, the 
mechanical systems were also tested 
to measure the potential duct leakage 
to the outside.  Since the design moved 
all of the ducts inside the conditioned 
space, the leakage to outside was also 
below the maximum threshold target.

Design Highlight: Thermomass® Foundation System

A special feature of this subdivision was the use of the Thermomass® 
foundation system.  Thermomass® uses XPS insulation cast into the middle 
of the concrete foundation wall.  This provides a unique solution to common 
basement insulation problems.  Insulating a basement on the exterior brings 
with it durability on contractibility concerns.  Insulating on the interior is much 
simpler and can be less expensive if left exposed, however; this may not 
meet the aesthetic desires of the homeowner and would have additional costs 
associated with covering it.  With 
the foam cast into the middle of 
the foundation wall, the concrete 
can be left exposed, and if at some 
point later on the homeowner should 
desire to finish out the basement, 
it can be done with little risk of 
common cold surface condensation 
problems that can occur with un-
insulated concrete foundation walls.

The measured performance values were 
input into the energy models and final 
simulations were completed.  Based on 
the actual measured performance of the 
homes, the estimated source energy 
consumption reduction was over 50% 
for every home (some as high as 55%) 
when compared to the Building America 
benchmark protocol.

Moving Forward

Nelson Construction is working with the 
homeowners in order to collect utility bills 

over the next year or more.  These bills 
will be examined and compared to the 
predicted use of the energy model.

The success of Hamilton Way has 
encouraged the Landworks/Nelson 
Construction team to continue to pursue 
high energy efficient designs for future 
subdivisions.  Already new plans for a 
final build out of the Somersby subdivision 
are being examined.  The intention is to 
provided even higher efficiency homes as 
well as the potential for a near zero energy 
showcase home.

This case study has been prepared by Building Science Corporation for the Department of Energy’s Building America 
Program, a private/public partnership that develops energy solutions for new and existing homes. The views and opinions of authors 
expressed herein do not necessarily state or reflect those of the United States government or any agency thereof.

For more information about Building America go to www.buildingamerica.gov
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For more information about this or other case 
studies by Building Science Corporation and 
the Building America Program go to: www.
buildingscienceconsulting.com/services/
building-america.aspx.


