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Introduction
© ZeroEnergy

AFull service architecture &
HVAC design firm.

AArchitects, engineers, and
financial analysts.

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

A70% full service design; 30%
consulting.




Quality Assurance

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

This program is registered with the AIA/CES for continuing profession:
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 materia
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.
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Learning Objectives

A To understand the design process for two low
energy houses on Cape Cod

A To learn the construction techniques used in
low-energy houses

A To understand the tradeffs, value
engineering, and lessons learned during the
design and construction of these houses

A To see the difference between projected and
actual performance.




Agenda

A Overview of 2 projects
A Design Process

A Truro Residence

I Background

I Findings and Results
A English Residence

I Background

I Findings and Results



Truro Residence

Use: single family residential
# of occupants: 26

6200 f¢ (576 n¥)

HERS 33

Completed: August, 2008
Truro, MA

Major Loads
A HVAC
A Domestic hot water
A Lighting
Energy sources
A Electricity (August 2008January 2010
A Propane (cooking & fireplace only; data not collected)




English Residence

Use: single family residential
# of occupants: B

2000 f¢ (186 n?)

HERS 39

Completed: August, 2009
Orleans, MA

Major Loads
A HVAC
A Domestic hot water
A Lighting

Energy Sources
A Electricity (April 2008 December 2009)
A Propane (October 200@December 2009)




Design Process

Design Phase Construction Phase

Schematic Design
Design Development
Energy Model & Mech. Design
g )

Construction Documents

Permitting

Construction Admin.

Milestone: SD Milestone: DD
Phase sigioff Phase sigioff

Design Kick Milestone:
off/Pre-design Window/ Massing
signoff




ruro Residence
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Annual Utility Savings
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Selection

Fresh Air from
Outside Warm, Stale Air

fromInside

Stale Air
to Outside
Pre-heated
Fresh Air to Inside




Typical Wall Section

—OPEN CELL SPRAY FOAM INSULATION
—DOUBLE 2x4 STAGGERED STUD @ 16" O.C. W/
2x10 SILL & TOP PLATES (FIRE BLOCKING PER CODE)

—GWB W/ VAPOR RETARDER PAINT




R-VValues

ARoof:Rnnb OMHED 2LISY OS
AWal:Ron o6 dpdPHpé 2LISYy OSH
AFoundaton Wal: Rip o6né 2LISYy (
ASlab:Run o0HE -t {0

A Windows: Uc 0.33; SHGC€0.45 (Arcadia)



Predicted Energy Use

Million BTUs
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CA Process

natersndec0n1psfﬂrﬂﬂ Sep-2008

A Installing monitoring

system due to system

complexity

T Tin and Tout on both sides of

the HRVs

I Water supply and return
temperatures

I Air supply and return
temperatures
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Alr Tightness
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Blower Door Test Results:

1975 CFM50
1.81 ACH50
0.167 CFM/f of enclosure



Results
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Monthly Utility Bill
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Monthly Energy Use and Utility Cost
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Site Energy Consumption (kBtuAt

Predicted vs. Actual Energy Us
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Results

July 12, 2009
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Monthly Utility Bill

Monthly Energy Use and Utility Cost
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Monthly Utility Bill
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Results continued

Monthly Energy Use and Utility Costs (Update
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Site Energy Consumption (kBtuAt

Results

Predicted vs. Actual Energy Use (Update
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Site Energy Consumption kBtuAt

Results

Predicted vs. Actual Energy Use
(Updated Predictive Model)
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Next steps

Current use: 126uwhr 0.03/hr Outside temp: 34°F

Top AppliancesiCircutts On Mowy 11-Day Carbon Footprint

@ Luhgroom 25w MA Avg My CO2
@ ShdoomMe (12w 240 lbs 202 Ibs
@ Finace qw .Q“. %
Where |ve used electricity in the last 11 days Electricity Cost This Month
Clikaslice or label
Wiater Heater: $17 Estimated cost to today $37

Cost to same day last mo $0

Top 3 Users, Last 11 days

—— Studio/Office: §2 . ]
Well Pump: $1— Eﬁ
=
Dishwasher: §1— 7 m: $5 =_o
Refrigerator: $2 / H ——
hicrowave: $1 J 30-day ] E ‘:B
; Phantom Power T
Bathroom Lights: §1 Cost: $4 $17 $7 $5

—_— Water Dryer  Livingroom
‘“ Power ’ Heater

o o rwesk  Bymonin By e

B kih Used ‘ ‘ 8000 Watts used tod
v T i
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| essons learned

A Controls systems are essential in houses with
many zones

A The diagnostic monitoring equipment was a
great investment
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English Residence




