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Designing with Nature: Passive Solar Heating and Cooling
by Dan Chiras, danchiras@msn.com

Achieving comfort in our homes consumes enormous quantties of
energy. It is a task that is exceedingly expensive both economically and
environmentally. Consuming about one-fifth of the United States’ total fossil
fuel energy, our homes contribute to local, regional, and even global
environmental stress. Among the many impacts of our energy-intensive
comfort are acid rain, global warming, urban air pollution, water pollution,
and habitat loss.

Like countless other human activities, the pursuit of our creature
comforts rarely takes into account the comfort and well-being of the millions
of creatures that share this planet with us. Moreover, achieving comfort in our
homes often occurs to the detriment of our own long-term future. Far too
often, we pursue our needs in a moral or ethical vacuum unaware of the
dangerous ecological backlashes we create.

The good news is that heating and cooling homes does not have to
undermine the life support systems of our planet and undercut our future.
There are simple, affordable and environmentally-friendly ways to ensure
comfortable living spaces. The strategies fall within the realm of the gready
overlooked science of natural conditioning, Natural conditioning includes four
basic functions: (1) passive heating, (2) passive cooling, (3) daylighting, and (4)
natural ventilation. Whereas modern designs require nuclear and fossil fuel
energy and sophisticated technology, passive conditioning requires knowledge
and intelligence.

Most natural conditioning strategies possess an alluring and elegant
simplicity. They rely on centuries-old wisdom and techniques that produce
comfortable indoor environments in every dlimate in which humans dwell in
significant number. Their impact on our personal economics is astounding, In
a world where greed for oil spawns involvement in politically unstable areas,
passive conditioning promises increased independence. Because they rely on
the sun and other natural factors, these strategies have a profoundly positive
influence on quality of life now and in the years to come. If we're smart about
the achieving comfort, we can live well while treading lightly on the planet.

Passive Solar Workshop at Fall Greening Conference

The USGBC Colorado Chapter is very excited to offer a one-
day workshop presented by Dan Chiras on passive solar
heating and cooling as part of the Fall Greening Conference on
Friday, September 26th. Dan lives in a super-efficient passive
solar/solar electric home built from straw bales,rammed earth
tires,and numerous environmentally friendly building materials.
He is author of numerous books, including The Solar House:
Passive Heating and Cooling and The Natural House:A Complete
Guide to Hedlthy, Energy-Efficient, Environmental Homes, and
numerous articles on sustainability, renewable energy, and
green building. Dan also consults on passive solar residential
design. This article was adapted from the Solar Solutions issue
(Winter 2001) of The Last Straw.

Successful passive solar heating and cooling does not require a degree in
engineering. The Anasazi Indians proved this point over a thousand years ago
in their stone and mud dwellings in the deeply carved canyons of the desert
Southwest. Nestled into south-facing canyon walls, under natural overhangs,
their homes were sheltered from the intense summer sun. Yet as winter
approached, the low-angled sun dropped below the natural overhang, bathing
their homes in warm sunshine.

Long before the Anasazi took comfort from passive conditioning, across
the vast Adantic ocean, the ancient Greeks were busy devising ways to tap into
the sun’s energy to heat their homes. So advanced were the Greeks in their
understanding of the importance of sunlight as a source of heat, they treated
solar access as a legal right. At least one Greek city, Olynthus, was laid out so
that homes would have unobstructed access to the sun — and this was in the
5th century, BC. Not only did the Greeks consider passive solar heating to be
a legal right, they considered it a sign of a truly civilized people. They
considered those who didn’t use passive solar energy to be barbarians!

Like indigenous cultures the world over, the Greeks and Anasazi built
homes from locally-available natural materials. Both cultures found the perfect
marriage between natural building materials and natural conditioning —a highly
effective fusion of structure and function. Natural builders are re-discovering the
synergistic relationship between natural building and passive solar heating and
cooling. Straw bale and light straw-clay buildings, for instance, provide a well-
insulated building envelope ideal for retaining solar heat.

Passive heating and cooling also require thermal mass to absorb and store
heat. Thermal mass is located within buildings. Adobe, cob, rammed earth,
and earthbags work admirably in this capacity. A thick layer of mud plaster
applied to straw bale walls helps provide distributed mass ideal for deep,
penetrating comfort.

Sadly, in many countries, natural heating and cooling — and natural
building techniques — have fallen by the wayside. Air conditioners, elaborate
heating systems, and “modern” building materials have all gained in popularity,
achieving a strangle hold on the new-home market. Today, we provide comfort
with energy and technology — bulldozing our way to a suitable indoor climate.
In ancient times, our ancestors achieved even better results with knowledge of
natural forces and intelligent design. Once-abundant fossil fuel energy seems to
have rendered us blind to simpler, less costly ways of providing comfort.

Fortunately, passive conditioning and natural building are making a
comeback. In a powerful resurgence of intelligent design and climate-
appropriate natural materials, were finding what the Greeks and the Anasazi
knew so long ago: we can achieve comfort and can do so effortessly. Our
homes can be made to work for us. In the process, were finding that we
humans can dramatically reduce our consumption of fossil fuels and slash
energy costs and live comfortably. We're also discovering another wonderful
benefit: passively conditioned homes dramatically reduce our impact on the
life-support system of the planet.

See page 3 for additional information on passive solar design.

Page |



VISION

Promote responsibility for
Colorados environmental legacy.

MISSION
Advance and promote responsible
planning, design, construction and
operation of the built environment
through education, improving industry
guidelines, policy advocacy; and
information and resource sharing.

STEERING COMMITTEE
Annette Stelmack, Chair
Associates III, Inc.

Carol Blaha
Carol Blaha Marketing, Inc.

Greg Borst
Swinerton Builders, Inc.
Kristi Ennis
Boulder Associates, Inc.

Brad Ensz
SLATERPAULL Architects

Shane Fowler
Aardex, Inc.

Michael Haughey
E-Cube, Inc.

Michael Hoffman
Design Workshop, Inc.

Skip Hohnhorst

Aardex, Inc.

Ron Mclnroy
Equity Office, Inc.

Cheryl Spector
Spector and Associates, PC

Lauren Yarmuth
ENSAR Group, Inc.

Colorado Building Green is the official
newsletter of the U.S. Green Building
Council — Colorado Chapter, and is
published monthly. The newsletter is
distributed electronically via e-mail.
To add or remove your name from the
mailing list, or to submit story ideas
and  other  information for
publication, please contact the editor

at mhoffman@designworkshop.com.

MEMBERSHIP UPDATE

Join the USGBC Colorado Chapter!

The USGBC Colorado Chapter is participating in a pilot membership program to involve individuals (including
students), companies not in the building industry, and local companies who wish to explore the organization without
committing to a full national membership. Membership in the local chapter is now available at the following levels:

*  Chapter Member - $50 per year (available only to individuals from USGBC-member companies)

*  Provisional Chapter Member - $100 for 1st year, $200 for 2nd year
(2-year trial membership with local benefits for non-USGBC member companies)

*  Chapter Friend - $50 per year (donation from interested individual not associated with a building
stakeholder company)

*  Chapter Student - $25 per year (must be enrolled in accredited degree program)

*  Chapter Partner - For local companies that do not want national benefits (see website for dues schedule)

Provisional
USGBC Chapter Chapter Chapter Chapter

Benefit Member Member Member Friend Student Partner
Receive Discounts on Chapter Events x X X x X x
Receive Discounts on National Events x X
Receive a Local Membership Certificate X
Listing in Chapter Membership Directory x X x x x
Vote in National Elections x x
Vote in Chapter Elections X
Serve on Chapter Committees X X x X x
Serve on National Committees x X
Serve as Chapter Committee Chair X
Serve on Chapter Board of Directors X
Access to Chapter Membership Directory X X X X x
Access to Chapter Resources X X x X x

To join in any category except Chapter Partner, visit the USGBC website at www.usgbc.org, Click on “Chapters,”
locate the Colorado Chapter listing, and click on “Join this Chapter.” From there you will be guided through the
registration process. To join as a Chapter Partner or if you have any other questions about the membership program,
please contact Greg Borst at ghorst@swinerton.com.

Welcome New Colorado Shane Fowler Eric Miller
Chpater Members! Doug Graybeal Marvin Morganti
Michael Hoffman William Neal
Denis Beaudin Patrick Johnson James Plagmann
Gregory Borst Dennis Jones Kelly Rockouski
Erin Braunstein Andrew Kenney Diana Shelton
Ron Clemmer Lisa Laursen Margie Snow
Thomas Counter Greg Lockridge Jane Snyder
Kristi Ennis Ron Mclnroy Annette Stelmack
Note

Membership statistics presented in this section reflect USGBC national members located in Colorado.

WELCOME NEW MEMBERS — AUGUST 2003 USGBC Colorado Membership by Year

Firm / Organization City Year Annual Cumulative
Design Edge, PC Colorado Spgs. }ggg % %
Invisible Structures, Inc. Golden 1999 5 8
State of Colorado Denver 2000 4 12
Anderson Mason Dale Architects Denver %88; gﬁ 23
Gallun Snow Associates Denver 2003* 57 125
Structural Associates Company Glenwood Spgs.

Stewart Environmental Consultants ~ Fort Collins *As of August 31, 2003

Gerald H. Phipps, Inc. Denver
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COVER STORY, CONTINUED

Passive Solar Design for Natural Homes
by Dan Chiras, danchiras@msn.com

The following fundamentals of passive solar design for natural
homes are adapted from The Natural House: A Complete Guide to
Healthy, Energy-Efficient, Environmental Homes.

I. Choose a site with good solar exposure.
2. Orient the house to true south, plus or minus 10 degrees.

3. Place most of the windows on the south side of the house
for optimal solar gain.

4. Provide ample overhangs to protect against excess
sunlight penetration during the late spring, summer, and
early fall.

5. Provide sufficient, properly-situated thermal mass to
absorb sunlight, store heat for later use, and prevent
overheating.

6. Insulate ceilings, walls, floors, and foundation well to
maximize heat retention during the winter and reduce
summertime heat gain.

7. Caulk, weather-strip, and otherwise seal against excessive
air infiltration.

8. Install a sustainable back-up heating system.

9. Protect your home from wind through landscaping and
earth sheltering.

10. Synchronize daily living patterns with solar patterns.

To learn more, join us for Dan’s passive solar workshop at the Fall
Greening Conference on Friday, September 26th!

LEED™ UPDATE

CERTIFIED PROJECTS

BUILDING

Sundeck Restaurant (1.0 Bronze)
North Boulder Recreation Center (2.0 Silver)
CH2M Hill South Building (2.0 Certified)

CITY

Aspen
Boulder
Englewood

REGISTERED PROJECTS

BUILDING

Alfred A. Arraj Courthouse

Belmar 2M3

Boulder Community Hospital

Byron G. Rogers U.S. Courthouse
CH2M Hill West Building*

Children’s Hospital at Fitzsimons
Denver Place*

Donovan Park Facility

Eagle River Valley Academic Center
Green Classrooms of Guggenheim Hall
Harmony High School

New Belgium Brewery

NREL Science & Technology Facility
Pikes Peak Regional Development Center
Russell T. Tutt Science Center
Snowmass Golf Clubhouse

University of Denver College of Law
Wellington E. Webb Municipal Building

* New!

SPONSORSHIP

Your 100% volunteer staff has been working hard and long to see
this goal of a local Colorado USGBC chapter. Your donation helps
green building move from innovative idea to factual reality. Much
more is needed to meet our goal. Support from our members and
sponsors will enable us to expand current programming while
developing additional funding (including grant) opportunities.

We have established levels of event sponsorship. Be seen! All levels
from $100 and up are recognized in our newsletter. Donations at
all levels are needed at this time, including in-kind donations, silent
auction and door prizes.

As an event sponsor you are entitled to recognition from the
podium, table top displays and complementary event tickets. These
vary by level, so please contact Carol Blaha by email at
cblahal219@aol.com for a copy of our current sponsorship
guidelines and other information on how to sponsor a USGBC
Colorado Chapter event or publication.

Thank you to these sponsors for in-kind donations during August!
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Denver
Lakewood
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Denver
Englewood
Aurora

Denver

Vail

Edwards
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Fort Collins

Fort Collins
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Aspen

Denver

Denver
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FALL GREENING CONFERENCE

Register Now for the Fall Conference!

Registration is now open for our first annual Fall Greening
Conference!

Please join us from September 26th-28th for our inaugural chapter
conference. This exciting event will include:

* LEED and passive solar workshops

* Education sessions with over 30 of the area’s most knowledgeable
building professionals

* Green building tours

* Thought-provoking keynote speakers

* Industry exhibitors

Join Us for the Gala Dinner!

Saturday - September 27th, 2003
6:00 pm- 12:00 midnight
1770 Sherman Street Event Complex

An important part of the Fall Greening Conference, the chapter’s
first annual Gala Dinner will be held at the 1770 Sherman Street
Event Complex in Denver from 6:00pm to midnight. The dinner
will feature appetizers, salad, buffet-style entrees and side dishes,
and afine dessert. Complimentary beer and wine will be available,
as well as a cash bar for mixed drinks. The registration fee for the
gala dinner is $40 for students and $60 for USGBC Members and

non-members. You need not participate in other conference events

* Music and food
* Great networking opportunities and more!

in order to attend the dinner (though of course we hope you will)!

The gala will feature a panel discussion with leaders in the industry
including Paul Murray of Herman Miller, Tom Hoyt of McStain
and David Johnston of What's Working. The topic, “How to Make
‘Green’ Work in the Real World,” promises valuable and varied
insight and lively discussion. Dancing and a live band will follow as
we celebrate into the night.

CALENDAR OF EVENTS

The registration form is available on our website at
http://www.usgbc.org/chapters/colorado/registration.asp

Space is limited, so please register soon! Visit our chapter website
for more information.

Below is a listing of green-building related events that may be of interest to our readers. If you know of other events that should be listed in this
calendar, please contact Michael Hoffman at mboffiman@designworkshop.com.

ORGANIZATION EVENT LOCATION DATE WEBSITE / CONTACT
Imaginlt, Inc. Building-Integrated Photovoltaics Denver, (0 Sept. 9, 2003 Www.imaginit.cc
AIA Las Vegas COTE Funding Green Buildings Henderson, NV Sept. 12, 2003 www.fundinggreenbuildings.com

Austin, TX
Trends Conference: Sustainable Development Denver, CO

ASCE Architectural Engineering Institute 2003 Conference: Building Integration
ULl Colorado Chapter

Sept. 17-20, 2003
Sept. 18, 2003

www.asce.org/conferences/aei2003
www.colorado.uli.org

Rky Mtn Assoc of Enviro. Professionals  EnviroFest IV Denver, (0 Sept. 23, 2003 grosskopfj @ worldnet.att.net
USGBC Colorado Chapter Fall Greening Conference Colorado Sept. 26-18, 2003 www.usgbc.org/chapters/colorado
Texas Renewable Energy Roundup Green Living and Sustainability Fair Fredricksburg, X~ Sept. 26-28, 2003 www.renewableenergyroundup.com
Biomimicry Guild Biomimicry and Architecture Wolf Creek, MT Sept. 28-30, 2003 www.biomimicry.net

Sustainable Village Sustainable Resources 2003 Boulder, (O Sept. 29-Oct. 4, 2003 www.sustainableresources.org
Multiple Sustainable Energy Expo & Conference  Los Angeles, CA Oct. 1-3, 2003 www.sustainableexpo.com
American Solar Energy Society Solar Building Tour Durango, (0 Oct. 4, 2003 psenecal @ compuserve.com
Colorado Renewable Energy Society Tour of Solar and Green Built Homes Denver/Boulder, CO  Oct. 4-5, 2003 WWW.Cres-energy.org

Natural Building Resources Natural Building Colloquium 2003 Kingston, NM Oct. 5-11, 2003 www.strawbalecentral.com
Sustainable Sweden Sustainable Sweden Study Tour Sweden Oct. 10-19, 2003 www.sustainablesweden.org
Energy & Environmental Bldg. Assn. Excellence in Building Conference & Expo Chicago, IL Oct. 15-18, 2003 www.eeba.org

Georgia Institute of Technology The Sustainable Project Atlanta, GA Oct. 17, 2003 www.coa.gatech.edu/conted/
Bioneers Bioneers Conference San Rafael, CA Oct. 17-19, 2003 www.bioneers.org

Intl. Facility Management Assn. World Workplace & Facilities America Conf. Dallas, TX Oct. 19-21, 2003 www.worldworkplace.org

Center for Green Space Design Green Space Design National Conference  St. Louis, MO Oct. 20-21, 2003 www.greenspacedesign.org

(0 Ofc of Energy Mgmt & Conservation High Performance Schools Seminar Westminster, (0 Oct. 21, 2003 www.state.co.us/oemc

US. EPA and Dept. of Energy Laboratories for the 2Ist Century Denver, (0 Oct. 21-23, 2003 www.epa.gov/labs2 [ century
USGBC Colorado Chapter Evening Program Denver, (0 Nov. 3, 2003 www.usgbc.org/chapters/colorado
(atamount Institute Green Development Conference Colo. Springs, O Nov. 6, 2003 www.catamountinstitute.org
Georgia Institute of Technology High-Performance Building Envelopes Atlanta, GA Nov. 7, 2003 www.coa.gatech.edu/conted/
US. Green Building Council GreenBuild 2003 Pittsburgh, PA Nov. 12-14, 2003 www.usgbc.org

Joint Ventures Partners in Stewardship Conference 2003 Los Angeles, CA Nov. 17-20, 2003 www.partnerships2003.org
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