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Introduction

ÅFull service architecture & 
HVAC design firm.

ÅArchitects, engineers, and 
financial analysts. 

ÅProcess puts equal priority on 
design, engineering 
functionality, and financial 
viability.

Å70% full service design; 30% 
consulting.



Quality Assurance

NESEA is a registered provider with the American Institute of Architects 
Continuing Education Systems. Credit earned on completion of this 
program will be reported to CES Records for AIA members. Certificates of 
Completion for non-AIA members will be mailed at the completion of the 
conference.

This program is registered with the AIA/CES  for continuing professional 
education. As such, it does not include content that may be deemed or 
construed to be an approval or endorsement by the AIA of any material 
of construction or any method or manner of handling, using, 
distributing, or dealing in any material or product. Questions related to 
specific materials, methods, and services will be addressed at the 
conclusion of this presentation. 



Learning Objectives

ÅTo understand the design process for two low-
energy houses on Cape Cod

ÅTo learn the construction techniques used in 
low-energy houses 

ÅTo understand the trade-offs, value-
engineering, and lessons learned during the 
design and construction of these houses

ÅTo see the difference between projected and 
actual performance. 



Agenda

ÅOverview of 2 projects

ÅDesign Process

ÅTruro Residence

ïBackground

ïFindings and Results

ÅEnglish Residence

ïBackground

ïFindings and Results



Truro Residence

ïUse: single family residential
ï# of occupants: 2-26
ï6200 ft2 (576 m2)
ïHERS 33
ïCompleted: August, 2008
ïTruro, MA
ïMajor Loads
ÅHVAC
ÅDomestic  hot water
ÅLighting

ïEnergy sources
ÅElectricity (August 2008 ςJanuary 2010
ÅPropane (cooking & fireplace only; data not collected)



English Residence

ïUse: single family residential
ï# of occupants: 2-6
ï2000 ft2 (186 m2)
ïHERS 39
ïCompleted: August, 2009
ïOrleans, MA
ïMajor Loads
ÅHVAC
ÅDomestic hot water
ÅLighting

ïEnergy Sources
ÅElectricity (April 2009 ςDecember 2009)
ÅPropane (October 2009 ςDecember 2009)



Design Process

Construction Admin.

Milestone: SD 
Phase sign-off

Permitting

Construction PhaseDesign Phase

Milestone: 
Window/ Massing 
sign-off

Milestone: DD 
Phase sign-off

Design Kick-
off/Pre-design

Design Development

Construction Documents

Cost/Benefit

Energy Model & Mech. Design

DesignModeling

Schematic Design



Truro Residence



Findings
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Selection



Typical Wall Section



R-Values

ÅRoof: R-ппҌ όмнέҌ ƻǇŜƴ ŎŜƭƭ ŦƻŀƳύ

ÅWall: R-оп όфΦнрέ ƻǇŜƴ ŎŜƭƭ ŦƻŀƳύ

ÅFoundation Wall: R-мр όпέ ƻǇŜƴ ŎŜƭƭ ŦƻŀƳύ

ÅSlab: R-мл όнέ ·t{ύ

ÅWindows: U ς0.33; SHGC ς0.45 (Arcadia)



Predicted Energy Use
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CA Process

ÅInstalling monitoring 
system due to system 
complexity
ïTin and Tout on both sides of 

the HRVs

ïWater supply and return 
temperatures

ïAir supply and return 
temperatures



Blower Door Test Results:

1975 CFM50
1.81 ACH50
0.167 CFM/ft2 of enclosure

30.6 1.81 51.5 8-15

Air Tightness

Air Changes per Hour @ 50Pa



9ȄƛǎǘƛƴƎ ά¢ȅǇƛŎŀƭέ 
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Results
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Results continued
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Next steps



Lessons learned

ÅControls systems are essential in houses with 
many zones

ÅThe diagnostic monitoring equipment was a 
great investment

Å5ƻƴΩǘ ŀǎǎǳƳŜ ǘƘŜ ǇǊƻŘǳŎǘǎ ŀǊŜ ǿŜƭƭ-designed



English Residence



English Residence


