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Construction

Construction began in June 2009 with 
the driving of the wood piles for the 
foundation. Concrete grade beams were 
poured over the piles and telescoping 
concrete piers were set on the grade 
beams. On top of this foundation, 
both borate pressure treated and ACQ 
pressure treated wood was used to frame 
the house and porches. Throughout 
the construction, a Catholic Charities 

Mechanical Design

�+�H�D�W�L�Q�J�����&�R�R�O�L�Q�J���D�Q�G��
�'�H�K�X�P�L�G�L�¿�F�D�W�L�R�Q�� 9.0 HSPF/15.5 
SEER air source heat pump split 
system with �X supplemental whole 
house dehumidification. �Y Interior 
unit installed in conditioned attic 
with �Z MERV 13 filter.
�9�H�Q�W�L�O�D�W�L�R�Q�� Central fan-integrated 
with supply only ventilation system 
controlled with built-in controls in 
dehumidifier. �[  Outside air ducted 
to the return side of the air handler 
including both motorized and 
manual dampers.
�/�R�F�D�O���(�[�K�D�X�V�W���9�H�Q�W�L�O�D�W�L�R�Q�� 
Intermittent spot exhaust provided 
in bathrooms and �\ kitchen.
�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�� 
Air handler with sheet metal 
plenums and �] R-6 duct board 
supply trunk and R-6 flex duct run-
outs installed in conditioned space. 
Ducted central return, dehumidifier 
return and transfer grilles above 
bedroom doors.
�&�R�Q�W�U�R�O�V�� Programmable heat 
pump thermostat and Aprilaire 
Model 70 Living Space Control.
�'�+�:�� 0.82 EF gas tankless water 
heater.
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site supervisor instructed volunteers, 
participated in weekly conference calls 
and worked through details with the 
project team. This level of commitment 
and coordination ensured that critical 
design details were carried out in the 
field.

Once the housewrap was in place on the 
treated plywood, the project team held 
a window installation demonstration for 
volunteers and industry professionals. 

The window installation sequence from 
the drawing set was followed step by 
step as project team members assisted 
volunteers in installing Green Dream 2’s 
sixteen windows.

Both pre-construction and pre-MEP 
installation meetings were held with the 
HVAC installer, plumber, and electrician 
to ensure each trade understood how 
their work contributed to achieving the 
project’s goals.



Design Highlight: High-Wind 
Connectors, the Prescriptive Path

Upon opening the International Residential 
Code, you will quickly find that the IRC does 
not cover framing for houses in high-wind 
zones. Rather, it suggests you design your 
structure using any of the given references. 
Green Dream 2 was designed using the 
Wood Frame Construction Manual, 130 
mph, Exposure B. The prescriptive path in 
the manual was followed, and along with 
catalogs of high-wind connectors, a schedule 
of types, quantities and locations was 
created. Installed correctly, the combination 
of high-wind connectors ensures the home 
will resist loads present during a high-wind 
event.

Operation Helping Hands Green Dream 2 Prototype	 5 
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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

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

Testing

During the design phase of the project, 
performance goals for overall house 
airtightness and duct leakage were set 
for Green Dream 2. While construction 
was wrapping up, BSC performed both 
a blower door test and a duct blaster 
test to find out if the goals were met.

BSC’s maximum air leakage target is 
2.5 in2 per 100 ft2 of enclosure area. 
For Green Dream 2, this is equal to 
1590 CFM 50. When tested, the air 
leakage was 1123 CFM 50, well below 
the maximum CFM 50, meeting our set 
goal. BSC’s performance target for total 
duct leakage is 10% of total system 
CFM while the performance target for 
duct leakage to outside is 5% of total 
system CFM. Green Dream 2 has a 
2-ton system installed, equal to 800 
total system CFM (400 CFM per ton). 
Results from the duct blaster showed no 
measurable duct leakage to outside and 
only 50 CFM total duct leakage. Both 

results greatly surpass the targets of 
40 CFM duct leakage to outside and 80 
CFM total duct leakage. In addition to 
the duct blaster and blower door tests, 
room by room air flows were tested 
using a flow hood and all found to be as 
designed.

Moving Forward

BSC is planning on collecting monthly 
gas and electricity bills from the 
homeowner for at least a year. Actual 
energy use will then be compared to 
predicted energy use.


