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Energy Efficient

From process to product, from design through years in a home, from a single window
to an entire industry, Marvin, Integrity and Infinity Windows and Doors are continuing to

exceed the highest energy efficiency expectations with exceptional quality products..

A company's heritage is built on vision, determination and an abiding commitment to core beliefs.
Marvin's heritage of excellence goes back more than a century and reflects an unwavering dedication
to quality, service, innovation and community. That dedication has been passed on through four generations

of family leadership. And continues on through distribution and a dedicated network of local independent retailers.

MARVIN-% Qintegrity INFINITY'

Windows and Doors from MARVIN e o MARVIN
B '|taro nd ou’ Windows and Doors

ul u y u. REPLACEMENT WINDOWS
Built to perform:

www.marvin.com www.integritywindows.com www.infinitywindows.com



Solardock is...

= Roof-friendly

The only truly
non-penetrating
mounting system that
protects the surface
membrane and roof
structure with ballast
weight distributed
broadly and evenly

Easy to install

Few parts and simple
assembly result in lower
labor and equipment
cost and faster
installation times

SoLarRDock.

Going full tilt to bring you more power.

Why go high tilt?
Because the earth isn't flat.

Solar panels produce the most power
when they're pointed directly at the sun.
We carefully calculate optimal tilt for
your roof.

A high-tilt solar array also generates more
power because it stays cleaner—snow
slides off easily and the slope enhances
the cleansing action of rainfall.

For the best return on your investment,
go maximum tilt with a SolarDock.
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Pinnacle Window Solutions is your
local source for high performance
| and locally manufactured windows
\ and doors.

”No 2 x 4’s. Just windows
and doors.”
- Kris BriII, El Presidente
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Sustainable sources of energy are now more affordable than ever for the average homeowner. With many
options on the market, combined with the rebates and incentives available, there is a system for every
budget. Sandri Energy strives to be the energy company of the future, offering traditional Home Comfort
Solutions, as well as,

We want to help you make a choice that meets your needs!

Solar Hot Water Systems

Wood Pellet Boiler Systems

Geothermal Systems

400 CHAPMAN ST, GREENFIELD, MA
800.628.1900 or 413.772.2121
WWW.SANDRI.COM

Visit Us Our Booth #636 at NESEA’S Building Energy 12 Conference ¢ March 6-8,2012.
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K FROM THE

EXECUTIVE DIRECTOR

Introducing Peer Review

| am really excited about this issue of the Northeast Sun.
It integrates so well with the content we’ll be sharing at
the BuildingEnergy12 conference in March, and with the
debates brewing within NESEA's community of sustain-
able energy practitioners. If what you read in this issue
excites you too, I'm convinced you’ll love the conference.
Please join us for BE12, March 6 to 8 at the Seaport
World Trade Center in Boston.

I'm also excited to unveil the next new thing “under
the sun”: our peer review process. Earlier this year, the
NESEA board and several NESEA members told me
that the Northeast Sun could be a better, more trusted resource for sustainable
energy practitioners if we were to introduce some form of peer review into our
editorial process. And so we have. The goal: to ensure that the claims made
in our articles are accurate and clear, and that the data actually support the
conclusions. | also see peer review as a wonderful opportunity to engage more
members of our community.

This is a huge milestone for us.

We are learning that NESEA is at its best when its members drive its pro-
grams. Right now, this happens best through BE. A committee of 90 volunteer
NESEA members plan the content, and the staff provides logistical support to
ensure that the conference runs smoothly. How might we replicate some of BE's
member-driven energy in the Northeast Sun? We believe that peer review may be
one answer, and a big part of a new model for the magazine.

And what do we mean by “peer review”? It's an evolving concept, truly an ex-
periment for us—we’re starting with just a few articles. But here’s what it means
for this issue of the Northeast Sun:

¢ Practical. Our version of peer review has a very practical focus. It's about a
practitioner vetting the content and providing feedback on whether it jibes with
his or her experience in the real world.

¢ Identified. Unlike peer review in academia, here, it is not anonymous. At the
end of each reviewed article, after the author bio, you’ll see who reviewed it.

¢ Collegial. We are mindful of fostering collegiality through the peer review
process. NESEA is not the standard-bearer, but rather the place where the
important, front-of-the-curve conversations are happening among professionals
who conduct themselves as such. Of course, if we receive a submission that our
peer reviewer deems so “off the mark” as to threaten NESEA's reputation within
the sustainable energy community and the author refuses to make the necessary
changes, we reserve the right to not publish the article. But we're not expecting
that to be an issue.

Again, our concept of peer review is evolving. We'd love to know what you
think it should be. How can we use peer review to continue to improve the North-
east Sun? What else would make this publication more useful to you? How can
we better help you to advance the adoption of sustainable energy solutions in
the built environment? Email me at jmarrapese(dnesea.org, or weigh in on our
Facebook page or at our blog, at www.nesea.org. Thanks!

P Mesepene
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AMERICAN
CAPITAL ENERGY

American Capital Energy knows solar—our national clients in-

clude major utilities, large national companies, universities, municipalities, pharmaceutical
providers and others who know the value of clean solar electric power. We build solar arrays
coast to coast and would be pleased to be your EPC - engineer, procure and construct.
Your custom designed ACE solar electric system will meet your current and future needs
while cutting your carbon footprint, lowering your electric costs and helping to green the
environment.

Call for your quote 866-307-5370

WE CAPTURE THE POWER OF THE SUN
www.americancapitalenergy.com
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Common Denominators at BE

The power of the BuildingEnergy conference is that people of various disciplines

and specialties who have in common a quest to improve the built environment can
find each other. Every year, attendees identify qualified collaborators—in addition to
learning about the proven and readily available processes, techniques, materials, and
technologies they need to achieve their sustainability goals. Indeed, NESEA is clear on
its first priority and on its area of reputation and strength: to supply a venue through
which people can gather, learn, and then return to work better equipped to succeed.

New Health Care and Campus & Community tracks set off BE's broad appeal

So this year, NESEA and BE12 welcome with great enthusiasm practitioners from the
health care and campus sectors! The two new tracks include two days of learning
sessions addressing sustainability topics specific to these sectors. The Health Care
track is a particularly new and exciting expansion for BE. This sector is highly specialized—in its professionals, practices,
builders, and operators. Yet certain common denominators of sustainability are universal across the built environment,
and BE is an excellent resource for mastering them.

The most fundamental of those common denominators are the laws of nature (not always convenient, | know). Gravity,
heat transfer, the interaction between moisture and materials, and the requirements for human health and comfort
apply to all buildings. As an applied example, Passive House Institute US (PHIUS) is a repeat contributor at BE, and it
was through PHIUS that many practitioners gained a more complete appreciation of the impact of thermal bridging
on enclosure performance. Most Passive House projects in the United States to date are single-family homes, but the
importance of mitigating thermal bridging is universal in high-performance buildings. At last year’s conference, Jim
D'Aloisio, a structural engineer from Klepper, Hahn & Hyatt, presented on thermal bridging in commercial buildings,
showing through his own projects that it is avoidable through carefully integrated design and construction.

Embracing a whole systems approach
Integrated design, construction, and operations (aka a whole-systems approach] is, then, another common denominator.
NESEA's 1970s roots are in solar energy, but over time we have taken a holistic approach to the built environment and
its impact on energy resources and the environment (witness our name migration from the New England Solar Energy
Association to the Northeast Sustainable Energy Association—conveniently, both “NESEA”). It is difficult to argue against
the assertion that, to significantly impact the performance of buildings, practitioners must adopt a whole-systems
approach. In health care facilities, especially hospitals, programs and systems are complex. The most successful facilities
are likely ones where good integrated design, development, and operations are already occurring; continued improvement
is certainly an ongoing challenge.

Successfully applying a whole-systems approach is a daunting task for any project. And health care infrastructure
is intense, even overwhelming. A high-performing team of practitioners is paramount and requires cross-disciplinary
education—a cornerstone of a whole systems approach. The diverse group of practitioners needs to somehow be unified.
Everyone needs to be willing to dance. Engineers dancing with architects dancing with facilities directors dancing with
bricklayers, doctors, nurses, and management ... It's not for the faint of heart. But NESEA and BE12 are committed
to taking on the challenge. Integrated design, construction, and operations skills are critically important to reversing
climate change and stabilizing world energy politics. When you attend BE, you join a growing number of practitioners who
understand the power of a whole-systems approach, and you tap into a great resource for cross-disciplinary knowledge.

| sincerely hope that you benefit from the conference far beyond your expectations. If you have suggestions for how we
can be better, please let me know.

James Petersen
Chair, NESEA Board of Directors
James(dpetersenengineering.com

nesea.org | 7
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With the industry’s most flexible solar mounting designs, Schletter can accommodate virtually any

solar module and mounting requirements. Roof or ground mount, standard or custom
designed—call today to let us know how we can assist with your PV project.

Schletter Inc. Solar Mounting Systems
l‘ PHLE TTER
nc.

3761 E Farnum Place, Tucson, Arizona 85706
Telephone: +1 (520) 289-8700 - Fax: +1 (520) 289-8695
Web: www.schletter.us « E-mail: mail@schletter.us

Visit www.schletter.us or call 520.289.8700 for more information.

More than a fireplace,
better than a woodstove.

*Environmentally responsible radiant wood heat
*Clean air - inside and out
*Soapstone - superior heat-storing natural stone

*Tulikivi soapstone heaters come in many styles,
customized to fit any taste

TULIKIVI®

It's such a cod, cold world

STONE COMFORT FIREPLACE GALLERY
Plainville, MA
508.695.5038
www.stonecomfort.com

Also specializing in soapstone counters and sinks.




A German City Confronts Climate Change

IBA Hamburg’s holistic plan for generating heat and electricity locally

By Uli Hellweg, Neil Veilleux, and Galen Nelson

Foreword

Urbanization is increasing across the globe. Towns and cities are now home to over half the world’s people. Given the inherent efficiency of
cities—greater access to public transit, higher density, and lower surface-to-volume ratios in the built environment—sustainability and clean
energy advocates have generally applauded this shift. However, urban areas are also facing greater challenges to sustainability. For example,
the Fukushima disaster exposed the vulnerability of low-lying, large-scale energy facilities and the impact they can have on nearby populations.
With the onset of global warming—and the increased threat of natural disasters and sea-level rise—sustainable management of building and
energy infrastructure is more important than ever to the health of cities.

However, the challenges we face also present important opportunities for city leaders and planners to improve quality of life for local
residents and to increase economic opportunities. With this in mind, we are pleased to have a chance to collaborate with Uli Hellweg, manag-
ing director of the International Building Exhibition [IBA] Hamburg, who is leading an innovative effort to design and implement sustainability
projects that improve quality of life for Hamburg residents.

The opportunities are immense. In Hamburg, for example, planners have developed significant wind, solar, and biogas resources within
the city. Hamburg is a leading example of how renewable heating technologies like solar thermal, geothermal, and biomass thermal can be
deployed to serve local residents. And as discussed in the article below, the City of Hamburg is using existing local resources and infrastructure
to optimize energy production, reduce carbon emissions, maximize resiliency and reliability, and improve the built environment.

The IBA Hamburg project reminds us in the Northeast that although we 've made progress on energy efficiency and renewable energy de-
ployment, greater opportunities lie ahead. We have just scratched the surface of renewable heating and district-scale renewable energy proj-
ects. Going forward, we need to explore the potential for new policies, business models, and regulatory frameworks to achieve cost-effective,
low-carbon, decentralized power production. Ultimately, we are hopeful that lessons learned in Hamburg—and greater trans-Atlantic collabo-
ration—will provide leaders in the Northeast with new ideas and opportunities for increasing sustainable development in our towns and cities.

—Neil Veilleux and Galen Nelson

Across Germany, it is clear to politi-
cians and town planners that climate
change is threatening the existence

of our planet. Major cities and me-
tropolises stand to suffer most from
the impacts of climate change and are
also doing the most to cause it. With
this in mind, the leaders and citizens

of Hamburg have established plans to
mitigate the impacts of climate change
and simultaneously improve quality

of life for residents. These goals have
been manifested perhaps most com-
prehensively as part of the Internatio-
nale Bauausstellung—the International
Building Exhibition (IBA). IBA Hamburg
will highlight what is possible when an
entire city district is remodeled to meet
environmental and community needs.

A team of architects from Graz, Austria, has designed a building whose facade contains living
algae that can be dried and used in a biogas plant.

nesea.org | 9



Building exhibitions:
laboratories for planning
Germany has a long history of build-
ing exhibitions: the first was in 1901.
International building exhibitions are
research and development laboratories
for urban planning. They showcase ar-
chitecture, and even more importantly,
they drive innovation in urban develop-
ment. The IBA designs, develops, and
builds projects (with private sector
partners) over an eight-year period,
culminating in a public exhibition that
highlights the economic, environmen-
tal, and social benefits of sustainable
building projects. IBA Hamburg, the
eighth in the IBA series, was launched
in 2006, when the Free and Hanseatic
City of Hamburg created a special
municipal corporation (funded by the
city) focused on Wilhelmsburg and the
Elbe islands, a district that occupies 35
square kilometers in the heart of the
city. With “Cities and Climate Change”
as a key theme, it seeks to promote
low-impact, carbon-neutral building
and energy design, and to make the
islands liveable for all parts of society.

The district, inhabited by about
55,000 people, is located where the
north and south arms of the River
Elbe wrap together. Dikes protect the
area from flooding from the river and
the North Sea. In 1962, a storm surge
breached the dikes. Over 200 people
drowned in the chilly waters, and in the
aftermath, much of the population left
the district. It has since been repopu-
lated by low-income families and newly
arrived immigrants. So mitigating the
impacts of climate change—like sea-
level rise and flooding—has special
relevance to Hamburg residents. But
IBA Hamburg also aims to address
community and economic needs in
the district: to create better schools,
refurbish and modernize housing,
construct innovative new buildings, and
create environments that encourage an
intercultural urban community.

In total, IBA Hamburg has initiated
40 building projects and some 10 social

10 | Spring 2012 Northeast Sun

and cultural projects. In part, projects
are designed to show what the future of
modern, environmentally friendly town
planning might look like, or to demon-
strate how cities could be remodeled
to be carbon neutral. Central to this
plan is achieving modern standards for
building energy efficiency and renew-
able energy production, which links
projects together in a holistic approach
to planning.

Planning for local energy

independence

“Future Concept Renewable Wilhelms-
burg,” a planning document devel-
oped by an international committee

of experts and the IBA, establishes a
foundation for the energy future of Wil-
helmsburg and the Elbe islands. The

- o - ¥

Embraced by the north and south arms of the River Elbe, the Hamburg city district that is the focus

ings). Through measures that radi-
cally improve the efficiency of existing
structures, plus development of local
renewable energy resources, the Elbe
islands will be able to produce enough
power to meet all electric demand by
2025 and all heating demand by 2050.
To improve energy efficiency,
Wilhelmsburg must increase its rate of
new building and/or renovations from 1
percent a year to about 3 percent. How-
ever, while new building energy stan-
dards must be aggressive enough to
achieve significant energy reductions, it
is also important that they remain flex-
ible enough to account for the unique
design requirements of the district’s
many historic structures. For example,
high-rise apartment blocks built in the
1970s will be updated to achieve (or
nearly achieve) Passive House stan-

of the IBA's efforts is vulnerable to sea-level rise and flooding.

central idea is to increase the energy
efficiency of the district while simul-
taneously developing local renewable
energy resources. To this end, planners
developed an “energy atlas” that as-
sesses the energy potential of different
types of buildings on the Elbe islands
(e.g., if suitable for solar thermal, pho-
tovoltaic, or shallow geothermal sys-
tems) as well as potential restrictions
(e.g., for historic and protected build-

dard. On the other hand, the look and
feel of historic buildings in the old part
of town will be preserved by applying

a less aggressive, though still impres-
sive, energy efficiency performance
standard. The typical historic building
must reduce energy consumption by
about 65 percent, from about 200 kWh/
m? to about 72 kWh/m2 annually. For
example, the Wilhelmsburger Strasse
project renovated a 1920s-era



“Schumacher-style” building to meet
the new energy efficiency standards
while preserving its historic elements.
This was made possible by targeted
energy efficiency measures and re-
newable heating technologies.

In addition, IBA Hamburg will
showcase a series of “model house”
demonstration projects in Wilhelms-
burg. Sixteen model houses for the
21st century will be built, each with an
innovative energy-efficient design. For
example, Boston-based Kennedy &
Violich Architecture will present “soft
houses,” which demonstrate how resi-
dential buildings can achieve climate
neutrality over the entire building life-
cycle. SPLITTERWERK, a team of archi-
tects from Graz, Austria, has designed
a building with a facade containing
living algae. The resultant biomass

Local Renewable heating
districts
Another core element of the Renewable
Wilhelmsburg concept is decentralized,
local district heating networks. IBA
envisions supplying local buildings with
five district heating networks, of which
three are at the planning stage or un-
der construction. Each district heating
network builds on local resources and
on advantages of its specific location.
The first renewable heating district
will be served by a thermal storage
unit located in an abandoned World
War ll-era flak bunker. A buffer stor-
age tank holding 2,000 m3 (70,629 ft3) of
water will be installed in the bunker to
take up heat from solar thermal units,
waste industrial heat, a wood-chip-
fired boiler, and a biomethane cogen-
eration (CHP) plant. When completed,

Boston-based Kennedy & Violich Architecture’s model “soft house” will show how residential
buildings can achieve climate neutrality over their entire life cycle.

can be dried and used in a biogas plant.
Similarly, Munich-based Zillerplus
Architects is building a Passive House
that derives residual heat from a
phase-change material (PCM] reser-
voir, which enables short- to medium-
term thermal energy storage. These
are just a few of the innovative and
experimental designs at IBA Hamburg
that are pushing the envelope of sus-
tainable building.

the energy bunker will supply heat to
about 3,000 households and electric-
ity to 1,100. The project is expected to
reduce carbon emissions by 95 per-
cent—6,600 tons a year. For
the first stage of the project, 830 dwell-
ings are being connected to the energy
bunker.

The second renewable heating dis-
trict will utilize Hamburg's deep geo-
thermal energy potential. As part of the

planning process, IBA commissioned
seismic surveys, which revealed prom-
ising geological formations. For ex-
ample, studies suggest that hot water
(130° C, or 266° F) is present at a depth
of 3,200 meters (10,499 feet), which can
likely be pumped out. As a result, ex-
perts estimate that up to 70,000 MWth
(megawatt thermal) per year will be
available for heating. Investigations are
also under way to assess the potential
for generating electricity from this
geothermal resource.

The third heating network creates
a “community energy association” of
building users. The association sup-
plies central district heating to build-
ings and also allows decentralized
users to feed heat back into the grid.
The energy association’s central heat-
ing facility—consisting of a CHP plant
and gas-fired boiler—guarantees that
the annual baseload supply (totaling
5,000 MWth of heating) is available to
buildings connected to the grid. In ad-
dition, three more buildings within the
district will be able to provide heating
to consumers and also feed excess
heat back into the grid.

The energy association approach
mimics the success of the electric
feed-in principles enshrined in Ger-
many’s Renewable Energies Act and
applies it to heating. Regulations
drawn up for the community energy
association give decentralized heat
exporters priority access to the grid—
up to 10 percent of the annual heat
requirements. The grid operator pays
them a fixed fee for every kilowatt
hour of heat that they export, so
long as it is generated from renew-
able sources. The energy association is
expected to be extended to other users,
at which point the feed-in limit for dis-
tributed generators will be increased
to 25 percent. Overall, taking into
account electricity and heat generation
of the system, the energy association
is expected to reduce carbon
emissions to nearly zero for its
members.

nesea.org | 11



Decentralized energy

production

In the aftermath of the Fukushima di-
saster, the Federal Republic of Germa-
ny decided to phase out nuclear power.
While IBA Hamburg leadership views
this as a good move, many worry that
the country will replace nuclear energy
with other industrial-scale energy
sources. As a result, in addition to dis-
trict heating networks, Wilhelmsburg'’s
renewable energy plan encourages
development of other local renewable
energy resources. Decentralized sys-
tems are considerably more resilient
in the face of natural disasters. More-
over, decentralized energy production
secures jobs and income for local
communities. Both reasons are strong
drivers for Hamburg IBA to encourage
distributed-generation projects.

To underline this position, IBA
Hamburg's concept for Renewable
Wilhelmsburg describes a number of
approaches for achieving decentral-
ized energy self-sufficiency on the Elbe
islands. One particularly compelling
project is Energy Hill, developed on a
former landfill site. In the 1980s, a toxic
waste scandal forced the landfill to
close, and the site must now be perma-
nently monitored. At present, a 3.4 MW
wind turbine is being installed on the
landfill, and this, together with another
wind turbine and a photovoltaic array
covering one hectare (2.47 acres), will
generate 12,400 kWh of electricity an-
nually. That's enough to supply approxi-
mately 4,000 households—20 percent
of all households on the Elbe islands.
In addition, landfill gas from the site
supplies a local industrial facility, and
shallow geothermal energy heats a
visitors’ center that provides a history
of the transformation of the landfill.

Building support for the

future

To be successful, international build-
ing exhibitions must secure the sup-
port of local politicians and, most
importantly, the people who live in the
area. Thus, communication, education,
and outreach are core objectives. All

12 | Spring 2012 Northeast Sun
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heat to 3,000 households and electricity to 1,100—and public space.

IBA Hamburg projects are reviewed
and approved by local residents and
representatives though an extensive
consultation process. If a project is
opposed by a majority of the citizen
representatives, IBA Hamburg will not
move forward with it. It is essential to
discuss with local residents the value
and impacts of potential projects. This
is particularly true for efforts to make
the city more energy efficient. Home
owners and tenants must be willing to
play an active role, and it has become
clear in Hamburg that financial incen-
tives are not enough. People must be
convinced on an emotional level that
they have a stake in developing a more
sustainable future.

IBA Hamburg concludes in 2013
with the official project exhibition. If
successful, however, its impacts will
continue far into the future, creating
structural changes in both buildings
and society. €

Uli Hellweg is managing director for IBA
Hamburg, overseeing the sustainable devel-
opment of architectural and social projects.

Galen Nelson is the newly appointed direc-
tor of intergovernmental partnerships at

the Massachusetts Clean Energy Center. He
previously served as the green tech business
manager for Boston Redevelopment Author-
ity. In both positions, he has collaborated with
market and policy stakeholders to accelerate
the growth and success of clean energy com-
panies, technologies, and products.

Neil Veilleux is a consultant at Meister Con-
sultants Group, an international sustainability
consulting company based in Boston, MA. He
leads the firm's renewable heating initiatives.
He is also the the Renewable Heating chair
for BuildingEnergy12.

Reviewer Chad Laurent, Esq., is a senior
consultant and Meister Consultants Group'’s
general counsel specializing in renewable



energy law and policy, sustainable business
strategies, and renewable energy project .
development. Before attending law school, Solar Power. Delivered.
he was the manager of renewable energy
programs for the Massachusetts Energy

Consumers’ Alliance. Nexamp is the region’s leading

solar independent power producer.

HOME - COMMUNITY - PLANET

Reviewer Andrew Belden is Meister Consul- . . .
arew o elster onsu We deliver integrated solutions to
tants Group's director of state and city pro-

grams. His work portfolio includes renewable ensure that our clients and partners
energy market research and municipal clean maximize the value of their solar
energy policy development. He has success- energy investments.

fully supported the implementation of energy
efficiency and conservation strategies for
Boston, MA, and Providence, RI.

20 YEARS OF

Reviewer Jayson Uppal is a consultant at
GREEN ARCHITECTURE

Meister Consultants Group responsible for
the development and implementation of mu-
nicipal sustainability initiatives. He currently
works with the City of Boston on community
outreach and education for their residential

solar rebate program. n e>< g m p

www.nexamp.com KRrAUs-FITCH ARCHITECTS
9786882700 Amherst, MA 4[3-549-5799
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Sustainable Development and Climate Change

Resource Management and Conservation

Conservation Biology

Advocacy for Social Justice and Sustainability
“Environmental Education

Science.Teacher Certification

PhD in.Environmental Studies
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Cellulose Insulation: "
» Dense pack Architects
s Spray applied
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Urethane Foam:

= Closed cell
= Highest renewable content available

With over 25 years in business, Cellu-Spray
Insulation has the experience that your next
project requires. We are thermal envelope
experts specializing in super-insulated
building shells. Residential, Commercial,
and Institutional buildings. Mew and retrofit
construction. We are fully insured, provide
free estimates, and are dedicated to using
the best material for the job.

Contact us today to find out how
we can make your next project as
efficient and green as possible.

413-584-3700 |7 Hampden Street
Springfield, MA 01103
www.celluspray.net 413.733.6798
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Start with the Envelope

Home insulation is easy and affordable with Mass Save

By Brice Hereford

Since the 1980s, Massachusetts util-
ity companies have levied a monthly
one- to two-dollar “energy conserva-
tion charge.” This money goes into

a pool that helps the state’s home
owners improve the energy efficiency
of their homes at little to no charge.
Why do this? It is less expensive for us
to reduce our energy usage than it is
to build new power plants. The utility
company saves on overhead, and we
enjoy all the benefits of reduced fossil
fuel consumption.

As the price of home heating fuels
continued its slow, relentless climb
last winter, I, like others, paid much
more attention to my monthly util-
ity statements. A flyer inside my bill
from Western Massachusetts Electric
(WMECO) invited—no, exhorted—me to
take advantage of their free Mass Save
Home Energy Assessment, aka an en-
ergy audit. | have been audited before
and have a healthy dislike for any sort
of “audit,” but | can now say this one
was like winning the lottery!

The Mass Save program is a great
way to save energy and money. It ad-
dresses the first steps you should take
to insulate your home. While sexy,
expensive stuff like photovoltaic cells,
geothermal heat pumps, and new win-
dows are important, you should wait
on those until you have upgraded the
building envelope. It is the best return
for your investment, and by doing it
first, you will probably reduce the size
of your next heating unit.

So how does Mass Save work?

Audit day

| started by calling to schedule the
energy audit. Two weeks later, a techni-

101

It took two people three hours to seal the gaps in the attic.

cian named Joe came by to do it. Joe
had been building for over 30 years
and evidently knew his stuff. We began
with a questionnaire about the house.
Joe needed to know its age (built in
1956 with at least three subsequent
additions), square footage [too big],
type of heating, etc. When he was sat-
isfied, we started the audit, beginning
with the attic.

Climbing around the trusses, Joe
poked and pulled at the insulation and
examined areas he thought would al-
low air to leak into the attic from the
house. He certainly found plenty. Under
the insulation were cracks, gaps, and
holes galore from where the recessed
cans, exhaust fans, electrical wires,
and pipes came through the ceiling.

Joe asked lots of questions and
took copious notes as we moved
through the rest of the house. He ex-
amined the walls to see how thick they
were—2x4 or 2x6—and whether they
were insulated (and if so, what with). If

your home was built before the 1970s,
there is a good chance the walls are
2x4 and uninsulated. In the 1970s, with
the Oil Crisis for motivation, house

The Mass Save
program is a great
way to save energy and
money. It addresses
the first steps you
should take to insulate
your home.

framing switched from 2x4 to 2x6
construction to leave more space for
energy-saving insulation. To check my
insulation, Joe removed several switch
plates on the outside walls and poked
a bamboo barbecue skewer (I kid you
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not!) in there to determine whether
insulation was present and how thick.

Next, we investigated the base-
ment and the crawl space. There were
plenty of cracks, gaps, and holes to be
found along the top of the foundation
wall, rim board, and anywhere wires
or pipes penetrated. Joe told me about
the “stack effect,” which causes air to
suck upward from the basement,

measurements and sketches of the
building’s exterior.

After crunching some numbers,
Joe gave me the verdict. He was put-
ting my home in for free air sealing
in the attic and a 75 percent subsidy
on 6 inches of insulation (R-22) in the
attic. My wood-framed, double-paned
windows passed muster. With that, Joe
left, telling me that a Mass Save office

Setting up the blower door to measure airflow and find leaks in the house before sealing.

through the first and second floors, and
then out the attic: great in the summer,
but terrible for heat retention in the
winter.

An energy audit also includes fur-
nace and lighting system checkups.
While Joe was unable to assist me with
my furnace, he did hand out all the free
compact fluorescent lightbulbs (CFL)
he had to replace my incandescent
bulbs.

The inspection concluded with
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would be in touch to schedule the air
sealing and insulation. | couldn’t wait!

Air sealing

Why air-seal? Tomasin at Mass Save
explained it to me this way: You in-
sulate a house much like you dress
yourself in the winter. Insulation is the
down vest that keeps you warm, and air
sealing is the windbreaker that keeps
the cold air from penetrating. The
Second Law of Thermodynamics states

that energy goes from hot to cold and
high to low. So in the winter, air seal-
ing prevents cold penetration and heat
escape. That is all the physics you need
to know today! Proper air sealing can
reduce your heating bill by 20 to 40
percent. It can also reduce the chance
of mold in attics, basements, and crawl
spaces.

First came a call from Quinn at the
local Mass Save affiliate, the Center for
Ecological Technology (CET), to explain
the process and set a schedule. | was
pleased to learn that they were upgrad-
ing my package to include free air seal-
ing of the basement, the crawl space,
and the garage, as well as the attic!

A week after everything was
scheduled and signed for, the sealing
crew arrived. The crew, Jesse and Col-
lins, did a walk-through of the areas to
be sealed and then got to work. They
closed all the doors and windows and
placed a large fan known as a blower
door in the front door aperture. The
blower door forces a lot of air out of the
house (15 to 20 times the normal rate,
for you technical guys). This allows you
to really feel where the air is leaking
from. The crew walks around checking
for air currents throughout the house,
which, when combined with the fan’s
readouts, gives them a baseline for
comparison once the air sealing
is completed.

When the measurements were
done, the team suited up in Tyvek suits
and air masks and headed for the attic.
They applied an orange sealing foam to
every applicable surface; anywhere
they saw a crack or gap, they sprayed.
They were up there for about three
hours, and they found way more gaps
than | would have thought possible!
They even sprayed around the recessed
lights and bathroom fans. They used
a special fireproof foam/caulk around
the chimney. Collins and Jesse were
also careful to replace the insulation
so that it was fluffed up and working
effectively. They then started in on the
basement, crawl space, and garage,
spraying the orange foam along and



around the rim joists as well as any
opening or crack where pipes or wires
went through the floor.

Once they finished all the air seal-
ing, it was time to start up the blower
door again and see what effect they'd
had. We walked around the house
feeling to see what the drafts were like
in various areas, such as around the
windows [not bad), the doors, and the

Checking for outside wall insulation behind
an electrical outlet with a bamboo skewer.

crawl spaces under the eaves (bad!).
They pointed out areas to focus on and
what to do to stop the drafts. Jesse and
Collins determined that their efforts
that afternoon had reduced the airflow
by 12 to 15 percent, which was a good
start. Depending upon the age of the
house and the quality of the construc-
tion, they can get anywhere from 10 to
30 percent. My house was now at a .59
air change per hour, or about one air
exchange every 2 hours—12 every 24
hours! | had more to do. That's where
the insulation came in.

Blowing insulation

A few days after the air-sealing proce-
dure, Paul from Co-op Power arrived to
add 6 inches of cellulose insulation to
my attic. Paul informed me of two very
interesting aspects of this insulation,
called Cel-Pak. The first was that it
was made primarily from newsprint
and had an R-value of about 21, which
when added to my existing R-30 fiber-
glass would bring my total insulation

rating to R-50. The second was that it
was manufactured locally, by National
Fiber in Belchertown, and that much
of the newsprint came from local
recycling centers. Certainly an added
benefit.

Paul and his crew wasted no time
getting my attic ready to receive its lo-
cal insulation. They started by placing
propavents between the rafters so the

Taking measurements during the leak-
revealing blower door test.

cellulose wouldn’t fall down into the
soffit and clog it. Most roofs are vented,
meaning that air flows in from the
eaves, up through the soffit vents, and
out the top of the roof through a ridge
vent. This keeps the attic cold in the
winter to avoid ice dams.

The Cel-Pak insulation came in 40
big plastic-wrapped bales, which Paul
and his crew broke apart and fed into a
large blower that pushed the insulation
through a big, long tube up into the at-
tic at a rate of about one bale a minute.
They spread it evenly with the hose and
a rake, having tacked up tape mea-
sures to make sure they got the right
depth.

Through Mass Save, all this was
done for about the same cost | would
have incurred to rent a blower and buy
the supplies.

Next steps

So what do | do next? This summer | in-
tend to replace my front door with one
of those superinsulated polyisocyan-

urate core doors, taking the 30 percent
tax credit (check out www.dsireusa
.org for this and other tax credits and
rebates). | will also insulate the crawl
spaces under the eaves. At some point,
while replacing the siding, I'll add rigid
foam insulation to the exterior. Hmm ...
Maybe Mass Save will visit me again?
Eventually, | hope to meet Afford-
able Comfort Inc.'s Thousand Home

An attic full of Cel-Pack recycled cellulose
insulation—Llocally manufactured.

Challenge (www.1000homechallenge
.com), which aims to reduce the energy
use of a thousand homes in North
America by at least 70 percent. This
will take some major efforts, but it is
an investment that | know will pay off,
because | don’t see energy prices going
down, only up. €8

Learn more about Mass Save at www.mass
save.com or call toll-free: 866-527-7283. If
you are in another state, check with your
state’s Department of Energy office for an
equivalent program.

Brice Hereford is a graduate of Boston
Architectural College’s Sustainable Design
Certificate program. His interest in energy
efficiency goes back to the energy crisis of the
1970s; his focus is on the building envelope.
He is continually upgrading his skill set in
building science and how best to integrate
code requirements with contractors’ abilities.
He lives in western Massachusetts.
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Taking Efficiency to Scale

Massachusetts cities are defining effective practice

By Stephen Burrington

New England has some of the best
utility energy efficiency programs in the
nation. Massachusetts leads the coun-
try in utility spending on efficiency: in
2011, program budgets exceeded $500
million, triple their previous level. The
American Council for an Energy-Effi-
cient Economy, which grades states on
building efficiency by looking at utility
programs and policies, gave the state
first place in its utility category. It also
rated Massachusetts the “#1 Efficiency
State” overall.

Still, Massachusetts has a long way
to go. The state has between 100,000
and 200,000 commercial, industrial,
institutional, and government build-
ings, and 2.75 million dwelling units.
Reaching state greenhouse gas reduc-
tion goals means upgrading most of
those properties. To meet the chal-
lenge, it's essential to ask more than
how the utility programs are doing.
For example, what are building own-
ers thinking and doing? What are the
best ways to influence their actions,
and who is best positioned to reach and
work with them? Have entrepreneurial
forces been unleashed?

The last decade has seen a diversi-
fication of the national efficiency effort.
States have created mission-driven
“efficiency utilities” designed specifi-
cally to improve building energy perfor-
mance. Starting in cities like Chicago,
New York, and Seattle, mayors have
promoted, financed, mandated, and/
or implemented broad-based build-
ing efficiency efforts. Most states have
enacted laws authorizing property-
assessed clean energy (PACE] finance.
A home performance contracting
industry has emerged. Nonprofit ef-
ficiency firms have grown. Massa-

chusetts cities are paving the way to a
future of utility programs embedded in
relationships with partners, intermedi-
aries, and entrepreneurs who expand
the reach of the effort. From Boston

to Pittsfield, local leaders are creating
arrangements to engage more building
owners and achieve deeper savings.
These initiatives are a work in prog-
ress. But they have important common
elements.

Pittsfield are collaborating with local
business organizations and utilities to
help firms become more efficient.

Strategic use of marketing

channels

Utility programs are situated in regu-
lated monopolies that historically didn't
have to market aggressively or com-
plete complex sales processes. Their
marketing has often been strategic but

NORTHAMPTON
LEADING

THE

IMPROVING BUILDINGS THROUGH
ENERGY EFFICIENCY SAVINGS

Northampton Leading the Way is a community-wide program for achieving energy savings
throughout municipal, commercial, industrial, and residential buildings.

Focus on the commercial

sector

Most local energy initiatives have
concentrated on the residential sector,
single-family homes in particular. But
businesses account for most building
energy use—in Massachusetts cities, at
least two-thirds of it. So city programs
in Boston, Newton, Northampton, and

dependent on a limited toolkit. Local
energy programs have had more mar-
keting channels at their disposal but
haven’t always used them strategically.
Now cities are starting to be strategic,
developing plans that use social mar-
keting techniques and data analysis.

For starters, they are focusing on
target groups rather than broadcast-
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David Morrill of the Center for Eco-Technology conducts a walk-through assessment of a busi-
ness in Northampton, MA, for the Northampton Leading the Way program.

ing campaign appeals to everyone. To
identify prospects, they are tapping as-
sessors’ databases, GIS systems, and
other data sets. Cities activate their
lines of communication, and those of
partner organizations, so businesses
and residents hear from people they
know and trust. Peer influence is
brought to bear by property owners or
neighbors who showcase energy-
saving upgrades. Customer relation-
ship management tools are used to
manage the process.

Facilitation that minimizes

hassles

The downside of heavily funded utility
programs is that they also are heavily
regulated programs. As Massachusetts
utilities have gotten better at efficiency,
an infusion of funding has been accom-
panied by an expansion of oversight
that complicates their ability to run
user-friendly programs and accom-
modate entrepreneurial initiative. Also,
even in Massachusetts, coordination

of gas and electric programs is a work
in progress. A participating business
may need to juggle communications
with multiple auditors and contractors.
It's possible that none of them will be
able to field questions about the whole
building, let alone provide information
about tax credits and deductions.
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In Northampton and Pittsfield, with
support from gas and electric utili-
ties, city-led programs offer downtown
businesses an “energy concierge” from
the Center for Eco-Technology. Boston
has a multipronged effort to work with
businesses of all sizes: its Green Rib-
bon Commission engages the largest

Whether dubbed an
energy concierge, one-
stop shop, or owner’s

representative, the
facilitation role is vital.

energy users; leading business orga-
nization A Better City provides one-
stop service through its Challenge for
Sustainability; and the Department of
Neighborhood Development works with
small businesses. Whether dubbed an
energy concierge, one-stop shop, or
owner'’s representative, the facilitation
role is vital. The goal is to minimize
hassle in the audit and retrofit pro-
cess and also help businesses adopt
and implement multiyear action plans
that cover benchmarking, retrocom-
missioning, building operations, and
measurement.

A visit to Boston’s Prudential Center led by A
Better City.

Whole-building efforts—

for leased property too
Originally designed to avoid power
plant construction, utility programs
have gone farthest in addressing elec-
tricity use. Until recently, gas programs
played second fiddle, and oil use wasn't
addressed at all, although gas and oil
account for nearly half of greenhouse
gas emissions from buildings.
Even in the cold Northeast, thermal
energy use in buildings has been
neglected. And too little headway has
been made in leased property.
City-based programs seek to
help building owners upgrade energy
performance in a single fuel-neutral
effort. In Massachusetts, this means
reinforcing utility steps to integrate gas
and electric efficiency services. Cit-
ies are also tackling the challenge of
leased property. In Boston, Northamp-
ton, and Pittsfield, city governments
have built relationships with com-
mercial property owners in community
revitalization initiatives. They have now
begun putting those relationships to
work on energy efficiency, identifying
motivated property owners, coordi-
nating with tenants, setting in motion
whole-building upgrades, and show-
casing improvements to promote action
by others. In Boston, A Better City is
working with landlords and tenants to
orchestrate efficiency improvements.



In the residential sector, Boston,
Greenfield, Pittsfield, Somerville, and
other cities are using data and targeted
outreach to connect with landlords
willing to invest in efficiency. Boston
has a full-time landlord coordinator.

Utility partnerships

To engage more building owners in
comprehensive energy improvements,
cities need to offer an appealing
customer interface and help navigate
utility programs and more. Cities can
bring new capabilities to bear on chal-
lenges utilities face—but only if they
are strategic. The shared purpose must
be to bring new tools to the job, im-
prove access to what's working, and fix
what, from a business or home owner
perspective, is not.

With the spread of local initiatives,
the nation is building a more robust
attack on energy waste. The day when
overall state efforts can be scored lies
in the future. But Massachusetts cit-
ies, like Massachusetts utilities before
them, are starting to define the hall-
marks of effective practice now. <o

Stephen Burrington, a principal of Ser-

rafix Inc. (www.serrafix.com), helps plan

and implement energy, transportation, and
smart growth strategies for diverse public-
and private-sector entities. He is currently
working on EE2020, a foundation-supported
program to help Massachusetts cities become
leaders in energy efficiency.

Reviewer Ben Weil is the extension assistant
professor of building energy at the University
of Massachusetts. He also provides energy
and policy expertise to consulting retrofit
firms and public utilities regulators.

Resources

Renew Boston: www.renewboston.org/
Northampton Leading the Way:
www.NorthamptonMA.gov/NLTW
Powering Pittsfield: www.pittsfield-ma.
org/city_departments/parks_and_
recreation/energy_challenge.htm
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Passive House Windows

Bieber passive house windows are certified by ~
the Passivhaus Institut Darmstadt, Germany.

Bieber creates custom made windows and doors
utilizing its state of the art modern production
equipped with the latest computerized
machinery. Using cutting-edge technology
such as triple pane glass and eco-insulator
materials, Bieber manufactures windows
for your most demanding challenges.
TILT AND TURN
LIFT AND SLIDE
ENTRY DOOR

Technical Values:

Fine Line...Custom Design

Saving energy, using sustainable resources and
creating a beautiful design has always
been Bieber’s family commitment.
Enhance your lifestyle
with Bieber passive

house windows.

Uw = up to 0.118 Btu/ft2/h
SHGC = up to 0.62
PINE FSC, LARCH FSC

*Product specifications and technical data are
subject to change without notice.

Bieber embraces today’s modernism with Passive house architecture. Be active, choose Bieber windows.

VoY BIEBER

For more information, please contact:

Bieber Architectural Windows

817 Broadway - 5th floor, New York, NY 10003

Phone: (646) 884-1019 | Email: salesny@bieberusa.com
www.bieberusa.com
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Introducing PHIUS+

Aiming for mainstream incentives, the Passive House allies with the HERS

By Michael Knezovich

As Passive House Institute US (PHIUS)
looked at the high-performance build-
ing landscape entering 2011, there
were clearly unnecessary barriers—
beyond awareness and understand-
ing—to using Passive House principles
and building to the standard. One was
that a building team and its client could
go to the effort of building a superbly
comfortable, ultra-efficient, high-
performance building, yet not benefit
from any of the incentives offered by
utilities or local and federal govern-
ment for pursuing more mainstream
ratings. PHIUS aims to rectify that with
a new certification, PHIUS+, that har-
monizes with the Home Energy Rating
System (HERS) Index.

Awareness and implementation of
the Passive House energy standard in
the United States have grown dramati-
cally over the past few years. Since its
founding in 2007, PHIUS has certi-
fied more than 200 consultants, who
in turn have built nearly 30 certified
Passive House projects. More than 50
other projects are in the certification
pipeline. With nearly a dozen training
programs in the works for 2012 and
new projects being submitted for certi-
fication every day, the growth promises
to continue.

However, energy incentives are
typically keyed to qualification for
Energy Star, LEED for Homes, and the
HERS Index, which is issued by energy
auditors under the auspices of the
Residential Energy Services Network
(RESNET). PHIUS and the broader Pas-
sive House community, including the
chapter-based membership organiza-
tion Passive House Alliance US, have
for years been advocating for recogni-
tion of Passive House in energy codes

Educating Passive House consultants about RESNET requirements allows them to integrate those
specifications into their planning and building processes.

and incentive schedules. That effort
continues. Meanwhile, it's only reason-
able for buildings that perform so well,
meeting or nearly meeting the Passive
House metric, to also earn incentives.
And so, PHIUS+ was born.

In February 2011, PHIUS and
RESNET signed a memo of under-
standing (MOU) by which they agreed to
work together to harmonize the HERS
auditing process and Passive House
principles. In practice, that has meant
looking closely at procedures and at
REM/RATE, the software most widely
used by RESNET auditors, to adapt the
rating process to allow an accurate and
meaningful HERS Index to be assigned
to a Passive House project. While the
new PHIUS+ certification is separate
from international Passive House certi-
fication, projects still have to meet the
performance metrics that are the core
of the international standard.

Passive House principles
remain the exception

Passive House design principles, con-
ventions, and construction techniques
remain the exception and therefore

are not always accurately accounted
for. For example, in one test scenario
conducted under the MOU, PHIUS
discovered ambiguity in terms of inputs
related to energy recovery ventila-

tion (ERV). The test example house
employs an ERV, a mini-split, and a
small baseboard resistance heater

as a backup system. Unfortunately,

the software made it easy to enter all
three as primary systems, dramatically
and inaccurately inflating the overall
heating requirements. The workaround
was simply a matter of backing out

two entries as primary systems and
accounting for them elsewhere in the
model. Every energy modeling and rat-
ing approach has strengths and weak-
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nesses, and both of these stand to gain
from this kind of learning—a bonus of
the harmonization process.

Also key to qualifying for incentives
is the quality assurance/quality compo-
nent defined and required by RESNET.
PHIUS+ adds mid-construction on-
site inspections and expands QA/QC
requirements upon completion, thereby
meeting the RESNET QA/QC require-
ments—something Passive House
certification alone did not achieve.

The PHIUS+ program should also
ease consumers’ decision making.
Many people are already somewhat
confused by the various labels. Some
are attracted to Passive House, but
they've heard more about LEED or En-
ergy Star. PHIUS+ means they can build
to the Passive House standard knowing
that if they wish to seek other ratings
and qualifications, they can. The sce-
nario is no longer either/or—Passive
House or something else.

This is particularly valuable to
those who want to build to the Passive
House standard but are concerned that
it may be a bridge too far in their region
and climate. A standing issue is the
wide variance of climatic conditions in
the United States compared to Europe,
where the Passive House standard was
developed. As monitoring data comes
in from Passive House buildings around
the country—from Baton Rouge, LA, to
northern Wisconsin, and from Sonoma,
CA, to Belfast, ME—it's becoming clear
that aspects of the current Passive
House metric may need to be adapted
to regional climate conditions.

Pursuing multiple

certifications

Until that time, PHIUS+ means devel-
opers can seek verification of a project
to the Passive House standard while
pursuing other certifications geared

to a HERS Index. Even if their proj-

ect misses Passive House metrics,

if it meets QA/QC requirements and
receives the required HERS Index, it
can still earn other ratings, like Energy
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Star or LEED, and earn incentives.
Previously, there was no alignment of
Passive House QA/QC measures with
other rating systems, so if a project
attempting Passive House fell short,
the builders were forced to start from

scratch, redoing field verification and
performance tests to gain recognition

A key feature of PHIUS+ is Passive
House training for current RESNET
raters. RESNET-certified raters from
around the country traveled to Urbana,
IL, last December for special training
on Passive House design and construc-
tion principles. They also received

Top and above: RESNET raters receiving Passive House instruction at a demo site in Urbana, IL.

in other programs. By the same
token, PHIUS is also now educating
Certified Passive House Consultants
about the RESNET requirements for
QA/QC evaluations so they can build
that into their planning and construc-
tion processes.

instruction on areas of focus that differ
from conventional construction, in par-
ticular finding and evaluating thermal
bridging and inspecting superinsulated
wall structures. A full day was devoted
to classroom instruction, and a sec-
ond included on-site visits to the many

Photos courtesy of PHIUS



Passive House projects that have been
built in Urbana, IL, home of PHIUS's
main office.

Pilot program off

and running

This pilot group will be assigned to
rate the inaugural participants in the
PHIUS+ program, which was formally
launched at the organization’s annual
conference in Silver Spring, MD, last
October. In short, the program will run
as follows:

1. A project sponsor—typically a
PHIUS-registered Certified Passive
House Consultant—will enroll and then
upload a specified list of drawings and
schedules to the PHIUS certification
database.

2. Trained PHIUS consultants will
review the plans. The review will
include back-and-forth communication
between PHIUS consultants and
project submitters to tweak plans as
necessary.

3. If the plans meet requirements, the
project receives precertification status.
At that point, a RESNET-certified rater
who has also received the specialized
Passive House training will be assigned
to the project.

4. The rater conducts a second review
of the originally submitted plans, per-
forms on-site inspections at important
junctures, and completes the final
testing, including the blower door and
ventilation commissioning protocols.
5. The rater provides full QA/QC re-
ports, which will include certifications
and data sought by the submitter—in-
cluding, if requested, a HERS Index.

PHIUS looks at this as a model for
harmonizing standards, rather than
having them compete. PHIUS is pursu-
ing similar efforts with regard to LEED
for Homes as well as the Earth Advan-
tage Institute’s Energy Performance
Score. For example, with LEED
for Homes, meeting the American

energy

comfort

We provide integrated MEP/FP solutions that are
sustainable, energy efficient, durable and set a high

standard for

PYE

‘ Petersen

Society of Heating, Refrigerating, and
Air-conditioning Engineers’ 62.2 local
kitchen exhaust requirements without
overdimensioning other ventilation
flows has been considered an obstacle
to achieving Passive House certifica-
tion. However, working with Asa Foss,
the national LEED for Homes technical
director, LEED-H teams also pursuing
Passive House have developed several
successful strategies for meeting both
standards. For example, ERVs and heat
recovery ventilators can be sized and
set so that in boost mode the LEED-H
100cfm intermittent requirement is
met. In some cases this may require
airflows to be temporarily diverted
entirely to the kitchen.

This kind of cooperation is acceler-
ating for good reason: it leverages the
awareness and acceptance of stan-
dards, processes, and labels that are
better established in the United States

Engineering

www.petersenengineering.com

than Passive House, thereby removing
a barrier to bringing Passive House
from movement to mainstream. o

Michael Knezovich is director of commu-
nications at PHIUS. Michael has worked in
journalism, technical writing, and training
development and managed marketing com-
munications at Spyglass Inc., an Internet
software company.

Reviewer Paul Panish holds a BS and an MS
in electrical engineering from Carnegie Mel-
lon University. He is a Certified Passive House
Consultant, a RESNET-certified Energy Rater,
a principal in the DEAP Energy Group, LLC,
and Advanced Building Analysis, LLC, and a
board member of Energy Raters of
Massachusetts Inc.
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Cohousing for Veterans

Principles of community and shared resources aren't just
sustainable: they support the transition to civilian life

By Yoomie Ahn and Laura Fitch

As the Iraq and Afghanistan wars wind
down, advocates for veterans are think-
ing about ways to ease the transition
from military service to civilian life. In
all likelihood, soldiers now serving the
country will be let go at a time when
the economy is still struggling and
jobs remain scarce. Transition may be
further complicated by post-traumatic
stress disorder (PTSD), physical inju-
ries, and the need to reestablish inter-
rupted relationships with family and
friends. Cohousing with an emphasis
on community principles and shared
resources could be a holistic way to
provide much-needed support as
veterans retrain for private sector jobs,
obtain educational degrees, and return
to civilian and family life.

Cohousing is an innovative hous-
ing model that brings people together
through active participation in the
design and operation of their neigh-
borhoods. There are now over 115
cohousing communities thriving in the
United States. Most are designed to be
“green,” with well-insulated, clus-
tered homes. Residents enjoy privacy
within their individual homes and
community at their doorstep. There's
usually a common house, which typi-
cally includes a large multipurpose
dining room, a kitchen, guest rooms,

a workshop, and meeting and exer-
cise rooms. Regular social contact
comes from sharing in optional group
meals and meeting on a regular basis
to discuss the work of managing and
maintaining the community. A recent
survey of 81 cohousing communities
also showed a preponderance of social
support systems: men’s and women’s
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The Gordon H. Mansfield Veterans Community in Pittsfield, MA, serves once-homeless veterans.
Developed by the nonprofit Soldier On, it looks a lot like cohousing.

groups, informal and formalized child
care swaps, lending and borrowing of
everyday items, etc. Combine all this
with specific veterans’ services, and
veterans’ cohousing makes a whole lot
of sense.

However, cohousing has been

criticized for not being affordable and
accessible enough—and true sus-
tainability embraces socioeconomic
considerations as well as environmen-
tal ones. Determined to address these
concerns, the Cohousing Association of
the US (Coho/US) recently connected



with Soldier On, a Massachusetts
nonprofit developing affordable hous-
ing for returning and/or homeless
veterans.

Soldier On’s mission is to fill the
gap between veterans’ health services
and homeless shelters and to help sol-
diers reclaim their lives and their place
in the community. The organization
recently developed a nationally

Cohousing with an em-
phasis on community
principles and shared
resources could be a
holistic way to provide
much-needed support
as veterans retrain for
private sector jobs,
obtain educational
degrees, and return to
civilian and family life.

acclaimed community-based model
for providing permanent housing for
previously homeless vets: the Gordon
H. Mansfield Veterans Community in
Pittsfield, MA. Soldier On's communi-
ties, says architect and Coho/US board
member Laura Fitch (coauthor of this
article), “look a lot like cohousing, with
clustered homes, a pedestrian walk-
way, well-insulated units (certifiable to
LEED Silver], and solar panels with a
de facto common house at the tran-
sitional housing project on the same
site.” Cohousing’s emphasis on front
porches and pedestrian walkways cre-
ates the framework for spontaneous
social interactions. For veterans’ hous-
ing, the common house could provide
all the typical functions, plus support
groups and health services.

“The element that most charac-
terizes the operations of Soldier On is
the quality of social interactions,” says
Kate DeCou, director of development
and analysis with Soldier On. “Each

person thrives in an environment that
is caring, safe, and secure.” DeCou be-
lieves PTSD may be best addressed in
a community where “these conditions
help restore a relaxed, non-stressful
level of functioning that permits other
cognitive and relational skills to be
activated. There is a tendency to lean
on the caring support offered by peers,
and debilitating isolation is avoided.”
While successful cohousing comes
in many forms (urban, rural, multigen-
erational, senior-only, new construc-
tion, renovation), veterans’ cohousing
might ideally be situated near veter-
ans’ health care facilities on donated
or ground-leased land from the US
Department of Veterans Affairs or local
government entities. It might also be
part of a neighborhood stabilization
project—putting money into neighbor-
hoods with high foreclosure rates.
Following the annual national
cohousing conference in Washington,
DC, last June, several leaders in the
cohousing movement met with con-
gressional staff to advocate for cohous-
ing as a way to meet the myriad socio-
economic and environmental needs of
their constituencies. They noticed that
the ears of meeting participants perked
up when they discussed the relevance
of cohousing to various demographic
groups in need of support—specifically,
returning veterans and their families.
The next step—one we hope this
article will help inspire—is for cohous-
ers, nonprofits serving veterans,
and veterans themselves to start plan-
ning affordable veterans’ cohousing
projects. 8

Yoomie Ahn is a development advisor with

the low-income housing tax credit investor
Virginia Community Development Corporation
in Richmond, VA. Laura Fitch is a princi-

pal with the architectural firm Kraus-Fitch
Architects Inc. in Amherst, MA. To learn more
about cohousing, see the National Cohousing
Association website at www.cohousing.org.

To learn more about Soldier On, see
www.wesoldieron.org.
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“Working with ESI on this project has been outstanding. Their understanding
of the construction component and their ability to successfully navigate the
permitting and incentives paperwork of this significant solar PV project

allowed me to focus on my day to day responsibilities and not have to
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BuildingGreen’s Top 10 Products for 2012

Innovative solutions for energy efficiency, reduced toxicity, and retrofits

By Alex Wilson

There are more “green” building products than ever, but not all of them address a real need. Worse, some of them may
create new problems down the road. Now in its 10th year, BuildingGreen’s Top 10 recognizes the products that represent
important, quality green building innovations for the year ahead. The products are drawn primarily from new additions to
BuildingGreen’s GreenSpec Directory, which selects products based on rigorous criteria developed over 20 years.

In choosing this year’s Top 10, BuildingGreen looked for companies that solved pressing needs in energy efficiency,
reduced toxicity in building materials, enhanced retrofit applications, and offered unique solutions in other areas. Multiple
environmental attributes, such as durability combined with low toxicity, remained a key frame of reference. The US Green
Building Council's LEED (Leadership in Energy and Environmental Design) Green Building Rating System continues to be a

big driver in the development of green products, spurring manufacturers toward market transformation.
For more in-depth reviews of the Top 10, see the GreenSpec email newsletter or BuildingGreen’s Environmental
Building News—the oldest newsletter in the field. Neither carries advertising.

Ductless heat pumps and
VRF systems with tenant

submetering
Mitsubishi Electric

What makes it green?

e Conserves energy and manages loads
e Alternatives to ozone-depleting
substances

These split-ductless and VRF (vari-
able refrigerant flow) air-source heat
pump systems supply efficient heating
and cooling for residential and com-
mercial applications. They comprise
outdoor condensers, controllers, and
interior air-handling units supplied

by lines carrying ozone-safe R-410a
refrigerant. In recent years, Mitsubishi
Electric has been at the leading edge

of the air-source heat pump revolution.

Their efficient systems significantly

outperform older unitary heat pumps,
especially at low outdoor temperatures
in which air-source heat pumps have
not been practical. The residential
M-series models are available with
SEER ratings as high as 26. Some are
available with wireless controls and
Mitsubishi’s Hyper-Heating Inverter
(H2i) technology, allowing operation at
outside temperatures as low as -13°F
(-25°C). For multifamily application, the
company’s VRF systems can be config-
ured with “tenant billing.” A single out-
side unit can serve up to 50 individual
zones, with total electricity consump-
tion apportioned for separate billing

to tenants according to the heated or
chilled air delivered by the indoor units.
www.mitsubishielectric.com

Carpet tiles with

non-PFC carpet fibers
InterfaceFLOR

What makes it green?

* Post-consumer recycled content
* Pre-consumer recycled content
* Releases minimal pollutants

* Reduces pollution or waste

from operations

The vast majority of carpet today is
treated with fluoropolymers (perfluo-
rinated compounds, or PFCs) for stain
resistance. PFCs do not readily break
down in the environment, and their
long-term health and environmental
impacts are unknown. The US Environ-
mental Protection Agency and other
agencies worldwide are investigating
them as potentially hazardous. Most
InterfaceFLOR carpet tiles come stan-
dard with non-PFC-treated fibers. They
are also available with GlasBac RE
recycled PVC backing that contains at
least 74 percent recycled content and
is certified to NSF 140-2007e Plati-
num. The carpet tiles are Green Label
Plus certified, meet ASTM E2471, and
were the industry’s first carpet with
post-consumer recycled content type
6.6 nylon fiber. These products can be
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installed using InterfaceFLOR’s Green
Label Plus low-emitting adhesive op-
tions—Grid-Set Green Glue 2000, Grid-
Set 2500, or the TacTiles installation
system. www.interfaceflor.com

Aqua2use gray
water system
Water Wise Group Inc.

What makes it green?
« Conserves water

The Aqua2use system collects water
from the shower, laundry, lavatory
sinks, and bath and channels it through

Cambridge Rindge and Lz
Cambridge, Massachus__gg__tg,'--' -

a four-stage filtration system into a
21-gallon high-density polyethylene
(HDPE] tank to create water suit-

able for outdoor irrigation. When the
tank is filled, the system’s control box
automatically triggers the pump to
distribute the water to irrigation lines.
These systems can also be configured
in some situations without a pump,
relying on gravity flow. The reusable
filters have a 15,000-gallon capacity
and should be cleaned every four to six
months, depending on use.
www.waterwisegroup.com

Lifeline PVC-free

resilient flooring
Upofloor Oy

What makes it green?

e Alternatives to hazardous components
¢ Releases minimal pollutants

e Exceptional durability or low
maintenance

e rlaiFhIWater harvested for irrigation of planted areas

'_0_5;-)__h_oto-\€oltaics generate 38,890kWh of power / year

Il,'- rd?)l‘}ig"l'h’t sensors reduce use of artificial lighting

» low flow fixturesisavern3irgaitons

. site-p;.'qm_otes alternative means of tra

« chilled beam HVAC system

Photo: Ed Wonsek
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==

‘'www.hmfh.com

Manufactured by the Finnish company
Uponor and distributed in the United
States by Altro Floors as the CS Line,
Lifeline resilient flooring is made for
heavy-traffic commercial spaces. Dirt
cannot penetrate its surface, so it
requires minimal maintenance. Yet it
contains no PVC, plasticizers, phthal-
ates, halogens (including chlorine

or bromine), or heavy metals. Made
primarily from limestone, along with an
ethylene/methacrylic acid copolymer
thermoplastic resin binder, Lifeline
has an ionomeric wear layer similar to
a golf ball cover that is resistant to a
wide variety of chemicals and disinfec-
tants. It is certified as low-emitting by
Floorscore and by Finland’s Building
Information Foundation, which gave

it an M1 rating for best-in-class, low
overall life-cycle emissions. Lifeline is
available in sheet form (tiles are avail-
able in Europe) and in a variety of col-
ors and patterns. www.altrofloors.com

CI-Girt rain screen system
Knight Wall Systems

What makes it green?

¢ Reduces heating and cooling loads
e Exceptional durability or low
maintenance

I



This commercial rain screen framing
system installs over rigid board insula-
tion to create a continuous insulation
system in steel-framed buildings (a
minimum 25 psi compression strength
is required). Conventional systems
attach to the steel frame with metal
clips; to create an exterior insulated
system, the rigid insulation has to be
hand-cut around each clip. The CI-Girt
system, however, is screwed directly
through the insulation into the steel
frame. Installation time is reduced,
and there is far less thermal bridging
through the insulation, allowing the
system to meet the American Society
of Heating, Refrigerating, and Air-
conditioning Engineers’ definition of
“continuous insulation.” The CI-Girt in-
corporates all the component parts of a
rain screen system—including clad-
ding—and can accommodate up to 4
inches of exterior rigid foam insulation.
Cladding options include thin brick,
metal, composite, and terra-cotta
panels. The CI-Girt system is marketed
by Dow Chemical as the Dow-Knight
Cl-System when used in conjunction
with the company’s Thermax rigid foam
insulation. www.knightwallsystems.com

Analog-to-digital
wireless thermostat and
other controls

Cypress Envirosystems

What makes it green?
 Conserves energy and manages loads
* Reduces heating and cooling loads

Cypress Envirosystems offers analog-
to-digital wireless controls for com-

mercial thermostats, lighting, and
other equipment. The systems allow
older controls to be managed re-
motely for significant energy savings.
Engineered for retrofit applications,
the company’s Wireless Pneumatic
Thermostat (WPT) lets you wirelessly
control set points for daytime zone and
night setback temperatures without
having to change out pneumatic pipes,
run wires, or open up walls or ceilings.
These thermostats have options for
integrating them into building automa-
tion systems and can be used for utility
demand response programs. Light-
ing controls and wireless monitoring
systems for air handlers, chillers,

and boilers are also available. These
products install in a fraction of the time
of a full digital retrofit, with installation
performed by Cypress-certified install-
ers. www.cypressenvirosystems.com

EonCoat waterborne

ceramic coating
EonCoat

What makes it green?

* Releases minimal pollutants

* Reduces impacts from construction
or demolition

e Exceptional durability or low
maintenance

EonCoat is a durable two-part water-
borne ceramic coating that sets almost
immediately to form a dense, protective
barrier on steel, aluminum, interior or
exterior masonry, wood, wallboard, and
many other substrates. It contains no
VOCs and no hazardous air pollutants

(HAPs] and has a flame spread of zero
without the use of flame retardants.
Appropriate for commercial and indus-
trial use, the two-part coating—phos-
phoric acid and magnesium hydroxide
(aka milk of magnesia)—is mixed in
the spray valve during installation, so
no mixing pots are required. EonCoat
dries in minutes and can produce a
variety of architectural finishes in a
wide range of colors. It can be installed
over metal surfaces with only minimal
treatment to remove flaked paint—no
sanding down to bare metal, no primer
coat. www.eoncoat.com

Ritter XL Solar

solar thermal system
Regasol USA

What makes it green?
* Renewable energy

Ritter XL Solar combines three unique
technologies—advanced evacuated
tubes, compound parabolic reflectors,
and water as a heat-transfer fluid—to
create large-scale compound parabolic
concentrating (CPC) solar thermal sys-
tems for use in commercial, multifam-
ily, or industrial applications that have
high hot-water demand. Distributed in
North America by Regasol USA, Ritter
custom designs the XL systems so they
are able to use water, which is very
efficient at transferring heat energy,
rather than glycol, which is more com-
monly used to prevent freezing. Using
water also simplifies integration of

the system into the building network.
These complex systems use Ritter’s
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sophisticated Aqua controller and can
provide high-temperature water year-
round, even in cold climates.
www.ritter-xl-solar.com

Philips EnduralLED

lightbulbs
Philips Lighting

What makes it green?

» Conserves energy and manages loads
* Improves light quality

e Exceptional durability or low
maintenance

The Philips EnduralLED A19 was en-
gineered as a replacement for the 60-
watt incandescent lightbulb and is the
first such LED bulb to be Energy Star
qualified. It is fully dimmable, has an
average rated lifespan of 25,000 hours,
and comes with a three-year limited
warranty. When turned off, the Endura-
LED has a unique yellow appearance
due to the phosphors, but once turned
on it casts a warm white light with a
2700K color temperature—similar to
that of a typical 60-watt incandescent.
This bulb is currently available in a
12.5-watt version with a color render-
ing index (CRI) of 80. But a new 10-watt
version with a CRI of 90 should be
available in 2012. The 10-watt recently
completed 18 months of testing to
become the first winner of the US De-
partment of Energy’s Bright Tomorrow
Lighting Prize (L Prize). The prize is
awarded to an LED that meets perfor-
mance metrics for light quality, color,
and output. Philips also makes 40- and

75-watt incandescent-equivalent bulbs.

www.lighting.philips.com/nam.com

AlSun Trackers
AllEarth Renewables

What makes it green?
¢ Renewable energy

The AllSun Tracker combines photovol-
taic collectors, inverters, and controls
with a ground-mounted, dual-axis
tracker that uses GPS to precisely fol-
low the sun across the sky to maximize
the amount of light hitting the panels.
Upon “waking” in the morning, the
panels tilt north to dump accumulated
snow, and in high wind they move to a
“stow” position parallel with the ground
to minimize wind resistance. The

continued on page 39
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Solar Hot Air: A Heating Revolution

A New Hampshire company propels this new technology

with new financing

By Jim Cavan

Solar hot air technology is poised to
redefine how we think about heat-

ing large buildings. And here in New
England, where upwards of 85 percent
of homes are heated with fossil fuels—
and where clean, green heating alter-
natives have traditionally been hard to
promote—Revolution Energy is taking
the lead on both installing and financ-
ing this promising technology.

The Dover, NH, company has
installed nearly a half dozen solar sys-
tems since its 2008 launch, becoming
the single largest owner of online solar
equipment in the state. As such, they
are expert in both standard alternative
energy systems and lesser-known but
burgeoning technologies like solar hot
air. They're betting that solar hot air
will become a game changer in their
ever-changing industry.

A sleeping giant
Think of a hospital or any building
that needs a constant flow of fresh air.
Typically, it draws in cold air during
the winter months—air that must be
heated up to room temperature. That,
in turn, requires more oil or propane.
Well, imagine if you could connect
a solar array directly to the existing
fresh-air intake, so that you'd be taking
in air that was already warm, thereby
reducing your use of fossil fuels—and
your heating bill. “The true payback or
savings for a system like this would be
in a reduction of oil use of twenty or
thirty percent,” notes Mike Behrmann,
a principal at Revolution. “This technol-
ogy really is a sleeping giant.”

The technology is as straightfor-
ward as it is effective. Solar collector

panels are typically mounted on the
outer walls (the roof, slightly more
expensive, is also an option). Sunlight
then feeds into the panels, just as it

large-scale PPAs around the state, in-
cluding at Exeter High School and East
Kingston Elementary School. “Just as

oil or propane can be delivered to your

While solar hot air has become more recognizable

In recent years, it's the financial mechanism behind

the system—a “power purchase agreement”—that's
the real coup.

does with a standard PV or hot water
array, moving through rows of perfora-
tions before being fed through a fan
and ventilation system that helps force
the air into the building. The result is
not so much a stand-alone heating sys-
tem as it is a dependable augmenta-
tion—a way to bring enough “free” heat
into the building to significantly reduce
the need for fossil-based fuels.

While solar hot air has become
more recognizable in recent years, it's
the financial mechanism behind the
system—a “power purchase agree-
ment”—that’s the real coup. A power
purchase agreement (PPA] lets buyers
purchase energy generated on-site
from a third-party partner (in this
case, Revolution) without a significant
up-front capital investment. The actual
equipment, as well as any subsequent
maintenance, is handled by the con-
tracted company (again, Revolution).
The terms can be adjusted depending
on the project; monthly, bimonthly, and
annual payments are all common. To
date, Revolution has initiated several

home or business,” Behrmann
explains, “we're generating thermal
energy through a collector and deliver-
ing it to you right on-site. So not only
are we cutting out the transportation
aspect of it, but it's something that’s
being created on your property.”

The world’s first
PPA-inspired system
Sanborn Regional High School in
southern New Hampshire is the first
test case for the combined technology
and financing mechanism. Not the first
in the state. Not even the first in the
country. The first in the world. Last fall,
the town board unanimously approved
moving forward with the project, a PPA
between Revolution and their distribu-
tor having been signed.

The panels themselves will be
provided by Enerconcept, a Quebec-
based firm specializing in solar heating
technologies. Launched in 1998 as a
purveyor of all things renewable—solar
PV, wind, geothermal, you name it—by
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2002 the company had begun honing

in on non-residential solar hot air and
is now one of North America’s fore-
most providers of the technology. After
great success in their native Canada,
Enerconcept was eager to expand their
operations into New England (through
US-based Shift Energy), where new
forms of energy had managed to make
significant headway in the wake of
renewable-energy incentives. Enter
Revolution Energy and their unique
financing mechanism. The partnership
between Revolution and Enerconcept
will be officially consummated when
Sanborn Regional High School's system
goes online.

The world's first PPA-inspired
solar hot air system promises to be
as game changing within the school
district—and in the classroom—as in
the world of alternative energy writ
large. “The school district is incred-
ibly excited,” exclaims Carol Coppola,
Sanborn Regional School District’s
business administrator. She happens to
know Revolution principal Clay Mitchell
from back when the two worked for
a private firm called Municipal Re-
sources. “It's a great opportunity for
the school district, and we're all look-
ing forward to the start of construction
as well as developing the educational
component.”

It's a sentiment Mike Behrmann
wholeheartedly echoes. “Our demand
for energy is continuing to increase,
along with our reliance on fossil fuel,”
he says. “We must adjust the cur-
rent prism we view our energy habits
through and become open to a more
sustainable, independent, and reliable
energy future. We see our work as one
of many ways we can reach this energy
future, and we are proud to help push
that frontier forward.” e

Jim Cavan is the director of Media for

Green Alliance. Based in Portsmouth, NH,
the organization helps certify and promote
sustainability-minded businesses throughout
the region.
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joe @nefenestration.com e

www.newenglandfenestration.com R\X/ CH E\X/ DeSign & Consultation
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- TREMCO
SCHUCO

www.schueco.com . . . .
www.norwoodwindows.ca B illbruck Creative Energy Solutions
www.tremco-illbruck.com

Your leading provider of luxury windows and doors throughout New England.
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Solar Energy Applications
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DPW |SOLAR

@ PREFORMED | INE PRODUCTS

Solar Mounting Solutions.
We Make it Ourselves.
And We Make it Well.
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Many solar hardware makers have been in business
only a few years. But DPW Solar has delivered quality
hardware mounting solutions for almost 20 years.

Bring us in on your next project.
* People who know solar power systems
* Manufacturing, plus custom engineering and design
* Solutions for every solar mounting application

Made in the U.S.A.
NES1-2012

/POWER-FAB

Quality Hardware for the PV Industry phone: 800.260.3792 « web: www.power-fab.com * email: info@power-fab.com




A Quality New Window Wastes Twice as Much
Energy as an Old Window with a Window Quilt®

R-value on single glazed is 4.58
 Conduction losses reduced 80%
Building losses reduced 12%
* Rooms are comfortable at 5 degrees lower
thermostat setting with insulated windows.
Noticeable difference -- instantly.
Convection currents and drafts eliminated
* Vapor barrier fabric with full perimeter seal
Air infiltration reduced by 63%
+ Additional energy saved through decrease in heat and A/C load
Allows full solar gain in winter; blocks 99.5% in summer

* Blocking air infiltration and solar gain can reduce cooling
load by 40%

Exceptionally cost effective technology for over 30 years.
802.246.4500 - www.windowquilt.com
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One of Connecticut’s premier GeoExchange full service contractors.

Use the earth to heat and cool your home...and SAVE.

Since 1973, A&B Cooling & Heating Corporation has provided residential and light commercial clients in Connecticut
with professional installation and repair services. We have been specializing in Geothermal systems since 1995,
an efficient heating and cooling technology for your home.

Geothermal Systems - Radiant Floors - Air Quality

Complete system design « Certified Geo Exchange Designer
LEED design partner - Cost effective & green

@
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Reinventing Fire:
Bold Business Solutions for

the New Energy Era

Amory B. Lovins and Rocky Mountain Institute
Chelsea Green Publishing, 2011

By Mitch Anthony

“Reinventing Fire” is an audacious but
appropriate title for the new book from
Amory Lovins and the brain trust at
Rocky Mountain Institute. Amory and
his band of brilliants not only make

the ultimate case for a completely new
energy paradigm, but also show us how
to build a brand-new, post-oil economy
to go with it. Reinventing Fire is, as they
put it, a “road map for navigating the
United States economy through the
end of the fossil-fuel era.”

Ever since there’'s been something
called alternative energy, there’s been
Amory Lovins. The first to explain en-
ergy as a whole system, the first to see
the hybrid car as inevitable, and one
of the first to show the pure economic
case for sustainability, Lovins is expert
at making an accountant’s case for
positive futures. And at Rocky Mountain
Institute (RMI), which he cofounded,
he’s surrounded by a team of people
who think as big as he does. Since
1982, they've been think-tanking how
to “drive efficient and restorative use of
resources” by 1) transforming design,
2) busting barriers, and 3) spreading
innovation. Right. I'm a sucker for this
kind of thinking, so when RMI offers a
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road map, I'm open.

A textbook format lends itself well
to an Amory-brand idea. Big, wide
pages allow plenty of documenting
and supporting words. Trends and data
points are represented as charts and
graphs. Sidebars introduce related
concepts in context. It's a bright and
colorful schoolbook of facts, figures,
and probabilities. The same format
also allows a potentially overwhelming
topic to be filtered through easy-to-
grasp chapters. The shifting energy
landscape is just easier to understand
when considered through the primer
lenses of “Fuels,” “Buildings,” “Indus-
try,” “Transportation,” and “Electricity.”

But to me the real value in this
addition to the Lovins canon is found
in the closing essay, “Many Choices,
One Future.” Here again, the textbook
layout serves the reader well—this
data is not necessarily linear. Poke
around. Start your read, for example,
on page 229. By then, team Amory is
in full visioneering swing. By the end
of the book, building on the credibility
they've earned with page after page of
documentation on the best way forward
to an economy just crying to be birthed,
they're promising a day 50 years in the
future when my house is a true asset.
No longer does it suffer “chills and
fevers, nor does it need yesteryear’s
noisy, costly mechanical equipment.”
Better yet, my “Intergrid service pro-
vider” is paying me for energy made by
my rooftop tiles and car.

This is Amory at his best. From
the tops of the Rockies, he and his
seers have a delightfully rosy view
of tomorrow. But because these are
Amory-brand ideas, they are built on
the bedrock of great data. The first five
chapters make such a tight business
case that this all-is-well world of cy-
bernetic comfort and opportunity looks
as certain to happen as the Prius.

Anybody in our still oil-based
economy, no matter their business, will
find reason to consult Reinventing Fire
regularly. It's encyclopedic about true
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costs and hopeful in its forecasts. It
would make a great resource for sce-
nario planning. Buy it for your office.
Read it to put a rudder into the rough
seas of economic evolution.

Mitch Anthony, a strategic consultant to
NESEA, calls himself a facilitator, discoverer,
and cat herder. He's a systems thinker who
uses design and branding processes to im-
prove organizational effectiveness.

DONALD WATSON-“MICHELE ADAMS
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Design for Flooding

Donald Watson, FAIA, and Michele Adams, PE,
LEED AP
Wiley, 2010

By Joel Gordes

This book ought to be on the desktop
of every NESEA professional. At a
time when the word green has become
almost synonymous with obtaining
a LEED certification or slathering a
building with photovoltaics, Design
for Flooding goes to the heart of true
sustainability. In addition to promoting
environmentally sensitive designs, the
authors caution that buildings must be
appropriately located and built to better
sustain the ravages that man and na-
ture can inflict. That is, to be resilient.
And they go on to show us how.

The authors are eminently qualified
to write on this subject. Lead author
Don Watson is former chair of the Yale

nesea.org | 37
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School of Architecture Environmental
Design Program and former professor
and dean of the School of Architecture
at Rensselaer Polytechnic Institute.
Complementing him is coauthor Mi-
chelle Adams, an engineer and water
resources engineer. Watson, for those
of you new to the field, is no stranger
to being ahead of emerging trends.

By 1977 he had already designed or
consulted on over 80 solar houses and
written three books that helped launch

that most likely can prevent the same
results when the next, possibly even
more intense, event occurs.

For fans or students of whole
systems thinking, here it is at its best.
The book goes into not only the interac-
tions within and between components
of a building and its microcosm, but
also the macro realm, where buildings
and populations interact and respond
to complex, changing (via both natural
processes and human error)

Downpours that can cause flooding are becoming more frequent. This map shows percent increases
in the amount of rain falling in very heavy precipitation events [meaning the heaviest 1 percent of
all daily events) from 1958 to 2007. The trend is particularly pronounced in the Northeast, with a 67
percent increase in the amount of rain that came down in such events.

a generation of architects, engineers,
and designers along this path.

The book is extremely timely, hav-
ing been published about six months
before tropical storm Irene, which
devastated the Northeast. Watson and
Adams cite Gulf Coast hurricanes Ka-
trina and lke as cases where surge and
wind impacts exceeded building codes
and prior planning assumptions. They
include the New Orleans Principles,
which came out of the US Green Build-
ing Council, and detail the concept of
passive survivability—espoused by
NESEA's former executive director, Alex
Wilson. If any single message comes
across, it's that rebuilding the same
types of structures in the same loca-
tions and in the same way should not
be an option: nature always wins when
we repeat imprudent actions. This
300-page volume provides alternatives
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environmental factors. It collects many
examples of treatments that alleviate
the impacts of flooding. For example,
landscape design, breakaway walls,
flood vents, and, along shorelines
vulnerable to storm surges, deep set-
backs. (I never knew there were seven
types of breaking waves.) It also draws
upon biomimicry, discussing how we
must better apply the lessons of nature
in our landscape design, building
design, and construction techniques.
One of the more interesting points the
authors make concerns green roofs,
the value of which has been the source
of some debate in NESEA conferences.
While Watson and Adams say little
about any direct energy savings, they
do go into some detail on the value of
slowing the release of intense rainfall
that might otherwise immediately run
off and exacerbate flooding. For this

alone, those who have opposed green
roofs might reexamine their positions.
For the reader who has no previous
exposure to environmental studies or
science-related courses, this book is a
blessing. It provides just about every-
thing required for deep knowledge in
one convenient location. The topics are
too numerous to detail here, but they
include weather, land and water cycles,
the nature of flooding, and designing
with water in mind (inland and coastal),
finishing up with designing for resil-
ience. Its glossary, too often ignored
in many books, is very complete. Also
adding value are 30 pages of case stud-
ies and proposals for locations around
the globe, each with its own particular
needs, vulnerabilities, and solutions.
Especially appreciated are the many
diagrams, photographs, charts, tables,
and sidebars. Some chapters are so
visual that little text is needed.

For fans or students of
whole systems thinking,
here it is at its best.
Design for Flooding goes
into not only a building
and its microcosm, but
also the macro realm.

Finally, the authors unabashedly,
matter-of-factly explain climate change
and even argue for its anthropomorphic
origins. Regardless of what the reader
may think about climate change, the
ample empirical data presented here
show two things: 1) there have been
changes, be they natural or anthropo-
morphic in origin, in certain weather-
related events that require a rethinking
of where and how we build (see the
map, compiled from NOAA data); and
2) due to increasing population in
coastal areas in structures originally
built for seasonal use only, the fre-



quency, impact, and cost of disasters
will increase for individuals and the na-
tion as a whole. With these in mind, the
design and building community, as well
as those engaged in code and environ-
mental law and enforcement, would

do well to use Design for Flooding as a
guide for amending present standards
and setting new ones.

A NESEA member since 1976, Joel Gordes
has designed or aided in the design of over
200 passive solar homes. Today he is involved
in environmental- and energy-security issues
aimed at redesigning the electric grid for
greater resilience.

Promoting sustainable design &
construction to the New England
commercial real estate community.
Contact us today to tell our
25,000 readers your story.

New England Real Estate Journal

Building Green’s Top 10 Products for 2012
continued from page 32

company claims the system helps
produce up to 45 percent more energy
than a fixed system. AllEarth Renew-
ables’ Series 20 system, for smaller
residences, is rated at 4.2 kW (peak],
and its Series 24, designed for larger
residences or small businesses, is
rated at 5.5 kW. In the northern Ver-
mont climate, these systems should
deliver about 5,900 kWh and 7,700
kWh, respectively. These grid-tied
systems are 22 feet wide and either 18
or 20 feet high for the Series 20 or 24
model, respectively. AlLSun Trackers

Cel

rating 20 Years of FREE Informpgy
1%? Friends of the Environment

come with a 10-year warranty on the
entire system, including inverter, and a
25-year warranty on the collectors.
www.allearthrenewables.com

Alex Wilson is the founder of BuildingGreen
[www.buildinggreen.com), which celebrates
25 years in business this year, and execu-

tive editor of GreenSpec and Environmental
Building News. He is the 2010 recipient of
the Hanley Award for Vision and Leadership in
Sustainable Housing. He was NESEA’s execu-
tive director from 1980 to 1985.
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John Picard, jpicard@nerej.com
800-654-4993

I_IVI ng GreenlLivingJournal.com
recognized by the
9010 Governor's Award winner for
@xcellence in Education and Outreacb

ecological
architecture
engineering
planning

eco logic

eco_logic STUDIO
architecture & engineering, PLLC

2495 Main Street Suite 431
Buffalo, NY 14214-2154

716 | 834 | 9588 p/f
office@eco-logicSTUDIO.com
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THE SOLARBEAM

The world’s most powerful solar
thermal collector now SRCC Certified
for commercial, large residential, and
industrial water heating.

Southern New England Solar LLC
www.solarbeam.us
508.627.0020
snes@vineyard.net

installed in massachusetts
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SOLAR POWER FOR
SUSTAINABLE
COMMUNITIES

GREAT INFO FOR ARCHITECTS

cUTC

Selling and

Servicing - ] )
environmental design + construction

Renewable

Energy SUBSCRIBE TODAY! www.EDCmag.com

Systems

/SUSTAINABILITY IS GOOD BUSINESS\

Go to the center of the hub that links the ideas and the
people who are building the future.

ADVERTISE IN THE NORTHEAST SUN.

Call Jennifer Spencer at 413-774-6051 ext 25
or email her at jspencer@nesea.org _
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PioneerValley PhotoVoltaics
a worker-owne d cooperative

311 Wells Street, Suite B,
Greenfield, MA 01301
413.772.8788

185 Main Street, Suite 202,
New Britain, CT 06051
860.827.8599

www.pvsquared.coo ‘
MA Elec. Lic. A13764 and MA HIC 140077 pvsd P K" NORTHEAST SUSTAINABLE ENERGY ASSOCIATION j

Featured Product Lines:

AMERICAN CHOICE

SOLARPANETLS

RENEWABLE SALES

Your East Coast Distributor for Solar PV and Solar Thermal CONSTELLATION

.

& heliodyne
i) v -~ SOLECTRIA

RENEWABLES

RENEWABLE SALES is a leading wholesale distributor RENEWABLE SALES is your one stop S
of photovoltaic and solar thermal energy products for §g ar mniergy product source feqHEL N

. r - i the very best Solar Panels, Mounts,
commercial, government, and residential properties. BBErters and Thermal Colleciat

for commercial, government and
residential properties.

_ 1y

GOLD SPONSOR NESEA - Building Energy 12 March 6-8, 2012
Booth #925 Seaport World Trade Center

i

RENEWABLE SALES -+ 35JEFFREY AVENUE . HOLLISTON, MA 01746
OFFICE 508.309.4437 WWW.RENEWABLESALES.COM FAX 508.302.1070




A Round of Applause for Our Donors

We cannot thank you, our donors, enough for your financial support in 2011. Our success would not be possible with-
out the generosity of our members and our corporate, government, and foundation sponsors. You are the heart of our
association, programs, and initiatives.

The list below recognizes those who provided financial support above and beyond NESEA membership dues last
year. Thanks also go to our lifetime members, who have made a special financial commitment to us over many years.
We would also like to thank the hundreds of members who are not listed here but who have given their time to devel-
oping our cutting-edge conferences, supporting our many public educational events, and taking leadership roles in
our chapters.

NESEA's work and mission have never been more important. Thank you for your commitment. Thank you for your

support. Together, we are a strong voice for clean, efficient, renewable energy and whole systems thinking.

Leadership Donors

$1,000 and up

Anonymous

Bruce Coldham

Dietz & Company Architects
EFI (Energy Federation Inc.]
Jo Lee

Jennifer Marrapese
Petersen Engineering

Partners
$500-$999

John Abrams

Bruss Construction
Claire Bateman

Steven Bluestone

Paul Eldrenkamp

Energy Now Inc.
Engineered Solutions Inc.
lan Finlayson

Max Horn

David Kopans

Bruce Langmuir

Michael Lastella

Steven Lenard

Marc Rosenbaum

Solar Energy Systems Inc.
Solect Inc.

South Mountain Company
Guy Wanegar

Advocates
$250-$499

Herbert Abrams

Cindy Barber

Everett Barber

Berkshire Photovoltaic Services
John Bradley

Anne Connington

Carolyn Demorest

Energy Futures Group Inc.
F.A.l. Mechanical Contractors
Frase Electric LLC

Jason Federspiel

Nancy Hazard

Christina Halfpenny

Brice Hereford

Paul Horowitz

Frank ladasola

Julian Kadish

Kaplan Thompson Architects

Michael Kesten
Don Latourette
Warren Leon
Thomas McBride
Andrew McNamara
Naomi Miller
Thomas Norton
Andrew Polin

Quigley Builders Inc.

Wilson Rickerson
John Ringel
Richard Riseling
Paula Saaf
Fannette Sawyer
Gaillard Schmidt
Lynn Shaffer
Andrew Sidford
Solect Inc.

Jason Stoots

Daphne Thompson-Addabbo

Elizabeth Toffey
Wright Builders

Supporters
$100-$249

Judith Friedman
Scott Greenbaum
Natalie Houghton
Stacey Langknecht
Peggy Liversidge
Doris Thoren
Jason Turner
Washington County
Gary Wersinger
David Wolfe

David Yetter

Friends

Up to $99

Hans Apfelbaum
Patricia Auchard
Clifton Below
Robert Benz
Howard Bernstein
Diana Braman
Krystyna Colburn
Co-Op Power Inc.
Cotuit Solar

Judy Davis

Aline Euler
Charles Faulkner

Michael Forst
Elizabeth Fraser
Elaine Goldman
Emily Gopen
Cathy Grier
Patricia Hanson
Stephen Hogan
John Jacobson
Brian Johnston
Glenn Koenig
Dan Kolbert
Thomas Koshy
Bruce Langmuir
Philip Lehto
Peter Lowenthal
Luna Moth Gardens
Nicolas Mascia
Thomas McGeachen
Rustin McIntosh
Andrew McNamara
Catherine Miller
Dennison Nash
Winston Page
Anne Perkins
Elliot Quint
Wilson Rickerson
Richard Riseling
Jeanne Saunders
Raymond Sebold
Bernard Shapiro
Richard Smith
Betsy Stefany
Kate Stephenson
Daphne Stevens
Cynthia Stillinger
William Stillinger
Hope Strode

Jay Stryker

Ruth Stuart

Leo Van Steensburg
Donald Watson

The donor list reflects gifts made
to NESEA between January 1, 2011,
and December 31, 2011.

Please accept our apologies if an error or
omission has occurred and kindly notify us
by calling Jessica Van Steensburg at
413-774-6051, ext. 29.



THE WHOLE BUILDING SYSTEM
S AT BE. ARE YOU?

BuildingEnergy, the Northeast’s most established cross-disciplinary high
performance building and renewable energy conference, attracts outcome-
oriented professionals from every step of the green building process.

Two Day Trade Show

170 Domestic & International Vendors

4000 Professional Attendees

Residential and Commercial Building Focus

EXHIBIT AT BUILDINGENERGY 12

WWW.NESEA.ORG/BE12/EXHIBITORS
DEADLINE TO EXHIBIT FEBRUARY 17, 2012

ENERGY 12

CONFERENCE + TRADE SHOW FOR RENEWABLE
ENERGY AND GREEN BUILDING PROFESSIONALS

MARCH 6-8, 2012
SEAPORT WORLD TRADE CENTER BOSTON, MA




@ Top 3 Reasons Why You Should Become a Dr. Energy Saver®
Q A el Home Performance Contractor Now!
saver ;

Scan now!

1. Grow Your Revenue Opportunities!
2. Tap Into the Booming Market for

Your Prescription for Lower Energy Bitls"
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BUSINESS
BUILT HERE

NESEA is where the
professionals from cross-
disciplines share and learn
from each other.

NESEA builds businesses.

“NESEA for me is not just
about this incredible
community of connected
people, it's also this level
of expertise, knowledge
and professionalism
that's wrapped up

with a very connected,
warm community -

that's very rare.”

-Barbara Batshalom,
The Sustainable Performance Institute

Become a Business Level
member today.

“‘ NESEA

NESEA.ORG/JOINNOW

-
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Get Involved!

Join the NESEA chapter
near you

Boston Area Solar Energy Association
(BASEA)

Henry K. Vandermark

523 Medford Street

Charlestown, MA 02129

Tel: 617-242-2150

Fax: 617-242-2006
hkv(dsolarwave.com

www.basea.org

Cape and Islands Renewable Energy
Collaborative [CIRenew)

Liz Argo

7 Arena Drive

Orleans, MA 02653

Tel: 774-722-1812
argoconsulting1@gmail

GreenHome NYC

Shai Lauros
shail@GreenHomeNYC.org
www.greenhomenyc.org

NESEA New Jersey
Beth Robinson
nesea.nj@gmail.com

Springfield Area Sustainable Energy
Association - MA

Mike Kocsmiersky

PO Box 80152

Springfield, MA 01138

Tel: 413-883-3144
mikek(@spiritsolar.net

Sustainable Delaware
John Mateyko AIA

304 Pilottown Road
Lewes, DE 19958-1230
Tel: 302-645-2657
charitocw(daol.com

University of Mass Lowell

Solar Energy Association Student
Chapter

John J. Duffy

1 University Avenue

Lowell, MA 01854

Tel: 978-934-2968

Fax: 978-934-3048
john_duffy@uml.edu
energy.caeds.eng.uml.edu

NESEA Affiliates:

Building For Social Responsibility
(BSR)

Hillary Hunter

Box 8882,

Burlington, VT 05402
Tel: 802-825-5957
hhunter@bsr-vt.org
www.bsr-vt.org

Maine Solar Energy Association
(MESEA)

Richard Komp

17 Rockwell Road SE
Jonesport, ME 04649

Tel: 207-497-2204
sunwatt(@juno.com
www.mainesolar.org

Soni Biehl
mainesolarenergyassociation
[dgmail.com

New Hampshire Sustainable Energy
Association (NHSEA)

54 Portsmouth Street
Concord, NH 03301

Tel: 603-226-4732 (22NHSEA)
info@nhsea.org
www.nhsea.org

Michael O’'Meara

Interim Executive Director
email: mhomearaldnhsea.org
phone: 603-226-4732

Philadelphia Solar Energy
Association (PSEA)

Kira Costanza

80 Pechins Mill Road
Collegeville, PA 19426

Tel: 610-489-1105
Kiraldsunpowerbuilders.com
Jon@sunpowerbuilders.com

NESEARI

John Jacobson

Providence, RI 02908

Tel: 401-855-1170
johntaborjacobson(@yahoo.com
Jo Lee

Tel: 401-338-5445
Jo@greenmachinepr.com

Solar Energy Association of
Connecticut (SEAC)

K. Raman, Ph.D.

43 Alderwood Drive

West Hartford, CT 06117
Tel: 860-233-5684
Ramank0@yahoo.com
www.SolarEnergyOfCT.org

Western New York Sustainable
Energy Association (WNYSEA)
Bernice Radle

c/o Buffalo Energy

257 Elmwood Avenue, Suite 100
Buffalo, NY 14222
716-332-4268

760-408-7898
berniceradle(@gmail.com



Stiebel Eltron has been at the forefront of water heating
technology for almost 90 years. If we make it, it is the best.
If we don’t make it, we work with the company who does
make the best. As a leader in the field, we never stand still.

Renewable Energy Products
Solar Thermal  Residential and Commercial Systems
Accelera® 300  True Heat Pump Water Heating Technology

Energy Saving Products

Tankless Electric Water Heaters for Solar DHW Backup,
Residential Whole House, and
Commercial Point-of-Use

Space Heating ~ Wall Mounted Heaters
HydroShark® Radiant Floor Heating Systems

Me%ﬁe forshighigpalityssolanthenmal

from components to’completerkits

SOLKIT 2
0G300
Certified

TGy Rk STIEBEL ELTRON

www.stiebel-eltron-usa.com Simply the Best

Offices: 17 West St., West Hatfield, Massachusetts 01088
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@g When Life Gives You Sunshine

& Make Solar Electricity

ASTRUMSOLAR’

Visit our website to
read Customer Stories

Use our SOLAR CALCULATOR to get a free instant home solar quote
and learn why we’re the clear choice for residential solar power.

SEE A SUNNY DAY IN A WHOLE NEW WAY"

www.astrumsolar.com 1-800-203-6130

MA 168228 © Copyright Astrum Solar Inc. 2012



