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Water Management

�X�/�D�Q�G�V�F�D�S�H���3�O�D�Q�� Low 
maintenance grasses and shrubs 
were purposefully designed into the 
landscape; all hard surfaces are 
pervious concrete

Mechanical Design

�+�(�5�6���,�Q�G�H�[���6�F�R�U�H�� 59 without 
solar hot water (SDHW); 55 with 
SDHW

�+�H�D�W�L�Q�J�� 1.5/2.0 ton 8.05 HSPF 
air source heat pump

�&�R�R�O�L�Q�J�� 15.1 SEER

�9�H�Q�W�L�O�D�W�L�R�Q�� Central-fan-integrated 
supply (CFIS) with fan cycling and 
motorized damper

�Z�'�H�K�X�P�L�G�L�¿�F�D�W�L�R�Q�� Whole-
house dehumidifier integrated with 
central system

�5�H�W�X�U�Q���3�D�W�K�Z�D�\�V�� Transfer 
grilles/jump ducts at bedrooms

�'�X�F�W�V�� In conditioned attic space

�Y�[ �'�+�:�� Sealed-combustion, 
direct vent tankless DHW; 0.85 
EF; solar hot water optional

�$�S�S�O�L�D�Q�F�H�V�� Energy Star 
dishwasher, refrigerator, range, 
clothes washer, clothes dryer

�/�L�J�K�W�L�Q�J�� 100% CFLs

Ventilation

In this project, a 6 inch diameter 
insulated outside air duct and normally-
closed motorized damper were fitted 
to the return side of the air handler unit 
generally according to the schematic.�� 
The system supplies about 50 cfm 
of outside air for a minimum and 
maximum of 33% of the time. This fan 
cycle rate will not provide the ASHRAE 
Standard 62.2 (ASHRAE 2007) 
airflow amount, although the system 
could meet the 62.2 airflow amount 
if the fan was operated continuously. 
Operating the central fan continuously 

��

��

is NOT recommended, especially in 
warm-humid climates, because of 
re-evaporation of moisture from the 
wet cooling coiling�� and excessive 
fan energy consumption which ends 
up as heat that the cooling system 
must remove. As was done in this 
project, the best practice is to install 
one 62.2 compliant exhaust fan in 
every house, which is the ventilation 
system of record for rating purposes. 
The existence of that fan exhaust fan, 
and an on/off switch, meets the 62.2 
requirements by itself. Central fan 
cycling operation is then outside of the 
rating in the same way that the Fan On 

��

��

button on the thermostat is outside of 
the rating. In reality, about half the fan 
cycling operation for supply ventilation 
does double-duty because it is needed 
for thermal comfort mixing anyway.

The ventilation controls for this 
particular system are integrated with 
the whole-house dehumidifier controls. 
Here are the principals of operation:
a) 	 The dehumidifier must be have 

power in order for any ventilation 
and central fan cycling and outside 
air damper cycling to occur. The 
dehumidifier will operate to reduce 
indoor humidity independently of 

��	 Rudd, Armin, and Joseph Lstiburek, 2008. “Systems Research on Residential Ventilation.” Proceedings of the 2008 ACEEE Summer Study on Energy Efficiency in 
Buildings, Pacific Grove, California, August. American Council for an Energy Efficient Economy, Washington, D.C.

����	Henderson, H. Jr., Shirey, D. III, Raustad, R. 2007.  “Closing the Gap: Getting Full Performance from Residential Central Air Conditioners; Task 4.1-Develop New Climate-
Sensitive Air Conditioner Simulation Results and Cost Benefit Analysis.” National Association of State Energy Officials, Alexandria, VA, and New York State Energy 
Research and Development Authority, Albany, NY.  April. http://www.cdhenergy.com/reports/STAC_Task4_Report_Apr27.pdf



Coastal Habitats Case Study	 5 

ventilation and central fan cycling.
b)	 The central fan will operate for 

at least 10 minutes per half hour 
(including any operation due to 
thermostat demand).

c)	 The outside air damper will be open 
for 10 minutes per half hour while 
the central fan is operating. The 
outside air damper will not be open 
for more than 10 minutes per half 
hour regardless of any additional 
fan runtime due to thermostat 
demand. The outside air fraction 
is about 10% or less, so, being 
mixed with 90% or more inside air, 
there is no need to dehumidify it 
first. The moisture will be removed 
with normal cooling demand, or by 
the dehumidifier if cooling demand 
does not control it.

d)	 The dehumidifier will run only as 
needed based on the measured 
humidity in the living space and 
the humidity setpoint. As humidity 
rises in the living space for any 
reason, ventilation or otherwise, the 
dehumidifier will be energized and 
bring the humidity back down.

Air filtration was handled in all the 
homes using a combination electronic 
plus wide media air filtration product. 
Filtration efficiency was 98% to 99% 
for large particles (1 micron and larger) 
and 94% for small particles down to 
0.35 microns.

Quality Assurance & Quality 
Control

Before even becoming involved with 
the USDOE Building America program, 
the builder had decided to build the first 
community on Hilton Head Island with 
Earthcraft House certification (www.
earthcrafthouse.com). Every home 
was certified as both Earthcraft House 
and Energy Star (www.energystar.
gov). In order to achieve this status, 

independent third-party inspections 
were required. At the start of the 
project, a plan review was completed 
and a HERS rating estimated based on 
specifications. A pre-drywall inspection 
was completed as were blower door 
and duct blast tests for each home.

As the project progressed, the builder 
had a dedicated employee that was 
onsite every day to coordinate work 
between sub-contractors, improving 
communication, and keeping attentive 
to quality issues before they got out of 
hand.

System Testing

Testing of building enclosure leakage, 
duct leakage, room pressurization, and 
room air flow was completed to verify 
whether these important factors met 
the design criteria described above.

All of the houses except one met 
or exceeded the maximum leakage 
criterion. 

All of the duct systems had little to no 
duct leakage to outside, meeting the 
design criteria. Even though the entire 
air distribution system (ducts and air 
handler) was inside conditioned space, 
reducing total leakage is important 
in order to assure that the air gets to 
where it was intended to go to meet the 
space conditioning load.

Room air flows all fell within a 
functional range of the design values 
with the supply registers fully open. 
Some re-balancing of supply registers 
may be expected according to 
occupants use and desires.

Monitoring

Prototype home is instrumented. When 
home is occupied, monitoring can 
begin.

Lessons Learned & Future 
Projects

However, after attending an 
educational session the builder 
learned that he was particularly 
lacking in best practice information 
related to his overall HVAC system 
design and implementation. 
Through the Building America 
program involvement, some 
building enclosure items and most 
of the HVAC system process was 
modified to improve performance as 
described in the sections above.

All of the houses except one met 
or exceeded the maximum leakage 
criterion. The Molly #8 house did not 
meet it because of an insulation/air 
sealing defect in the roof. An HVAC 
duct in tight quarters blocked the 
insulators path to do the job right, so 
it was just left that way. The insulator 
should have notified the builder of 
the problem. If testing had not been 
part of the process, that defect 
would been unnoticed until it may 
have created a moisture problem.

Of the three houses ready for 
testing, all rooms were pressurized 
less than 3 Pa, except one room 
which was 9 Pa. This was due to 
a combination of a little too much 
air going to that room, a 1/4” door 
undercut instead of 1/2”, and a 
transfer duct that wasn’t working as 
well as intended.  All of these factors 
can be fixed.

Technology Gaps &  
Barriers

•	Combined solar hot water heating 
and tankless domestic hot water 
heating

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.


