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Perhaps the GREENEST house ever built! The Sungazing House....

Owners, Kevin and Svetlana O'Meara, researched and planned every detail of their
custom built home in Park City, Utah. The O'Meara couple's goal was to blend
architecture, the terrain around them and utilize the power, energy and movement of the
sun. This net-zero designed home, named "The Sungazing House" used endless
energy efficient and environmental products; however, started with the use of Premier
SIPs to meet the stringent airtight requirements of Passive House design standards.
As the O'Meara's researched all framing options (conventional construction, ICF's, dry
stacked masonry blocks, etc), they were directed to the Oak Ridge National Laboratory
website for the intensive studies made on product performances. Once it was decided
to build this home with SIPs, the O'Meara couple decided to use 12 1/2 inch thick SIP
wall panels and include an additional layer of 4" EPS on the roof. The wall panels
deliver R45 (versus R13 that conventional construction delivers) and roof at R60. Since
SIPs are precut at the factory to almost exact precision, onsite waste is drastically
reduced....SO MUCH THAT NOT ONE FULL DUMPSTER WAS REQUIRED FOR
ONSITE CONSTRUCTION WASTE.
In addition to SIPs, the O'Meara house was designed and built to minimize the need for
energy with site orientation, quad-pane Serious Windows, airtight construction, an HRV,
Energy Star appliances, all LED lighting, a reflective roof, and thoughtful overhangs. 8”
of EPS placed on the ground before pouring the basement cement floor, radiant
heating, interactive solar panels, photo-voltaic panels, quadruple pane windows,

underwater water tanks to store heat energy, heat recovery drains with no moving parts,
LED lights...and the list goes on and on.
In fact, the ultra-efficient home is not a net user of electricity from the power grid.
Moreover, according to the builder, Sungazing House doesn’t require gas for space or
water heating because it’s ultra-efficient and relies on solar hot water panels and
underground water storage tanks. A 6.9kW photovoltaic array on the roof provides more
than enough energy to power the home, allowing the owners to sell power back to their
utility company.
"The Sungazing House" not only has earned the highest green building certification,
Platinum LEED, but is also built to Passive Haus Institute standards, NAHB Emerald
certified and is an Energy Star Home.

Park City house gets top ‘green’ designation | The Salt Lake Tribune
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Silver Creek Junction » They call it a “net-zero” house and to date, it is the
most energy efficient home ever built in Utah.

It has earned the platinum certificate under the LEED green-building code. It is
the only house in the state to do so. The home was unveiled Thursday afternoon
and was named “The Sun Gazing House” by owners Kevin and Svetlana O’Meara.
The contemporary structure is perched on a hillside in western Summit County
and looks out across the Swaner Nature Preserve and beyond to The Canyons
and Park City Mountain Resort.

Among other things, the design incorporates 8-inch polystyrene foam under the
floors and around the foundation and walls. It also is air tight, with four-ply
windows with an insulation of value of R-12.
“This house is like a giant Igloo cooler,” said builder Garrett Strong, of Park Citybased Tall Pines Construction.

How to see it
The public can visit the
house as part of the Park
City Showcase of Homes. It
runs Aug. 21-22, 28-29
and Sept. 4-6. The price is
$12 in advance or $15 at
the door.

3,108 people like The Salt Lake Tribune.

“Net-zero” because through passive, efficient design and solar panels, it produces
all the energy it needs to heat and cool the house, as well as run all appliances.

The airy, three-level structure cost about $1.3 million to build. But its efficient
design and built-in energy-saving mechanisms will pay for themselves in 10 years
or less, according to Troy Harvey, an engineer for the Salt Lake City-based
Heliocentric engineering firm that helped design it.

At A Glance

3/7/11 3:38 PM

The house sits so that during the summer, all the windows are shaded, but
during winter, the sun shines on them. The upstairs windows are connected to a
computer that opens them when the house gets too warm. The stairwell acts as a
ventilation shaft to move cool air from the lower level or warm air from upstairs.
Story continues below
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The 3,800-square-foot house is “smaller and smarter,” than most new structures
in Park City, said architect Jean Yves LaCroix, who was trained in Europe where
economical designs are a must.
The house uses several sets of solar panels. One system heats water, where
energy is stored to heat the house in the winter.
A ventilation system with a heat exchanger makes sure that air is circulating but
that none of the heat is lost, engineer Harvey explained.
Another system of photo-voltaic panels powers the home’s electric needs.
“This house is definitely one of kind,” Strong said. Added Harvey, “It was really
exciting to build.”
The owner, Kevin O’Meara, said building a net-zero house was his dream.
“The sun really dominates our lives [in Summit County], and you can make it
work for you,” he said.
csmart@sltrib.com
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Nature by Design
To settle in Park City, Utah is to celebrate nature in large measure. Some residents take that to heart more than others. Built in 2010
by Kevin and Svetlana O’Meara, the Sungazing House was designed and constructed to honor the power, energy and movement of
the sun. The 3,700 square foot home, intimate by Park City standards, perches on the south slope of the Wasatch Mountains above
Snyderville Basin. Consciously designed for energy efficiency and sustainability, the home is likely the first Platinum LEED certified
residence constructed in the state of Utah. As important, it follows the principles of the Passive House movement, with energy
efficiencies in all systems including the added efficiencies of an airtight structure. “The house is kind of like architecture meets ecowarrior,” says owner Kevin O’Meara.

Interior
Designed by architect Jean-Yves Lacroix as two rectangular structures connected by a three story tower, Sungazing House invites
the outside in. Mountain views dominate the landscape from every window and deck. Solar panels atop the roof harness the sun’s
energy and power the house.

O'Meara Residence, Architectural rendering

With the knowledge that it is 3 times more cost effective to conserve rather than create energy, the O’Meara’s set out to build the
most energy efficient home possible. Research led them to the PassivHaus movement, which originated in Germany. The
PassiveHaus building principles include airtight construction, super insulation and high performance windows. House built to the
PassiveHaus standard uses only 5% of the energy of a conventionally built house. Currently there are 2500 passive homes built to
PassiveHaus standards in Europe but less than 20 in the United States. PassiveHaus principles have been adapted to modest and
low income housing.
Sungazing House’s additional energy efficiencies include Structural Insulation Panels (SIP), which were used for wall insulation and
help meet the stringent airtight requirements of PassiveHaus design. Quadruple pane windows surround the structure.
The residence is an interactive solar house. Blinds and windows are synched with thermostats to open and close to automatically
http://omearahouse.com/house.htm
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control indoor temperatures. Two 5,000 gallon underground water tanks are situated behind the house to store heat energy. Heat
recovery drains which have no moving parts and pay for themselves in five year’s time, reclaim the heat from drain water to preheat
shower water.
The Sungazing House’s square footage is realized more in the common areas rather than separate rooms. The floor plan is spacious
yet spaces are intimate. With 3 bedrooms plus master bedroom wing, 4 baths, a cozy, but state of the art media room, playroom,
spectacular mountain-gazing kitchen and companion great room, the design flow is spectacular. A 3rd level den/office space is a
bonus of the connecting tower design. In the playroom, whimsical cubby holes painted in rich copper color with inset LED lights
punctuate wall space for necessary display and storage areas.
“We wanted to blend energy efficiency with architecture that was molded by the landscape and the sun,” says O’Meara. “Finding the
way has been like exploring a vast system of canyons without the benefit of maps. We remained open to all possibilities, did our
research and assembled a remarkable team of construction partners. We believe we have the most energy efficient home possible
that also celebrates the sun and nature by design.”

From Legos to Lacroix
After finding the sweet spot of land, the decision to build Sungazing House became more complex. The O’Meara’s looked at plenty
of house plans in books and online, but couldn’t find any to meet both their functional desire and aesthetic taste. The logical
decision was to design it themselves. Next came libraries and bookstores, friends, and a borrowed collection of many years worth of
magazines. The more they studied, the more they realized the tremendous passive solar potential for the home. They wanted a
“smart house”. One that would let the natural elements dictate the design. They started modeling houses with Legos, then advanced
to Google’s “Sketch Up”, and finally jumped into architectural software.
Then “smart” really kicked in. It was time for a real architect.
Enter architect Jean-Yves Lacroix, renowned for his luxurious, exclusive properties designed near Park City ski areas. Lacroix
embraced the concept and ideals of Sungazing House, but had yet to be presented with an opportunity to design such a home.
To map the most favorable location for the house on the site, a composite image made from a Google Earth satellite image with a
topographic overlay was created. The method allowed for a driveway that was compliant with multiple Summit County regulations,
while minimizing the impact to the scrub oak trees. Prevailing wind direction to decrease snow drifts and maximize sun exposure for
snow melt was accommodated. Sun angles and simplicity drove the design process.
The roof design uses solar tables to allow the sun in to hit the back wall of the house at noon on winter solstice, while keeping the
interior of the house shaded during the summer months. To change the design from an aesthetically undesirable long straight house,
the two pods had been slightly angled to create architectural interest. Lacroix’s solution to join roof angles was to create a 3 story
tower to join the two pods. It is dramatic, solved the roof puzzle, and added a small bonus “Eagle’s Nest” office nook as a third level.
The tower was also designed to allow excess heat to rise up and out of the house via a ceiling fan and windows on all sides, as is
done in the desert southwest.
Promotional pricing was offered by many material manufacturers if the house was built for green or energy efficient certification.
Many programs demanded rigorous energy efficiency to achieve the highest levels, and in their research, the O’Meara’s realized that
they had already accommodated many of the certification requirements. It is believed the home will be Utah’s first LEED platinum/
NAHB Green Build Emerald certified residence.

Make it Happen
Finally the decision had to be made who was going to build the house. The couple had considered trying to do a lot of the work
ourselves, as Kevin had some experience building and remodeling. However, since the couple both work full time and they have
growing kids that need attention too, the "smart" way wins again. The O'Meara's started interviewing general contractors. They talked
to nearly a dozen contractors, each of one of them are similar by their strong professional records and strong portfolios of homes
that they had built. Typically, with that much competition and with the slowdown just getting started, you would put the contract up for
bid. However, creating a bid is a lot of work, even more so, since nobody had experience with some of the construction materials and
techniques that were already in the plan. Garret Strong, the owner of Tall Pines Construction, won the O’Meara’s’ minds and hearts
with his intelligence, diplomatic approach and enthusiasm.
Garrett Strong, and his company, Tall Pines Construction, have been an absolute delight to work with. He has brought ideas to the
project that have enhanced it both functionally and aesthetically.

http://omearahouse.com/house.htm
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THE BUILDING ENVELOPE

Windows

The building envelope is the walls and roof you see from outside the house. The building envelope has many attributes both
aesthetic, and functional. The aesthetics are purely subjective; however the functional properties can be objectively measured.
Paramount among these functional properties for an energy efficient house are its insulation, measured in R values and its air
tightness, which is a measurement that has not been commonly measured in home construction in the United States. The air
tightness is measured after the house is built by closing all the windows and doors, then replacing the front door with a “blower door.”
The house is pressurized and the amount of air that escapes is measured.

Solar Engineering

"Blowing Door" test

Interior

R values measure the resistance to the flow of heat across a barrier. I find it easier to think of R values as thermal dams. Higher R
values imply that less heat is working its way through your dam…which is the wall of your house. Lower air infiltration is akin to
reducing the water leakage between the stones that make up the wall of the dam. So if you have a great product to hold back the
water of your dam (R value) but it leaks at the joints (air infiltration) you still have lost a lot of water (heat). The R value is primarily
determined by the type of insulation used and its thickness, while the air infiltration is largely determined by construction methods.
The concept of minimizing heat loss by controlling both the R value and air infiltration constitutes the fundamental principles of the
PassivHaus movement. The PassiveHaus movement started in 1991, founded by Dr Wolfgang Feist of Austria, who has developed
sophisticated software based on these principles, to reduce home energy needs to 5% of a typical house. (Note to self insert, drawn
picture of heat dam, passive house energy needs graph) The exterior walls and roof of our house are made of structural insulated
panels (SIP panels) which are made of two layers of OSB (orientated strand board which is manufactured from wood flakes) that are
7/16 inch thick and separated by 11 ½ inches of EPS (expanded polystyrene or Styrofoam). They have an R rating of 45 and the
roof has an additional layer of 4 inch EPS to make it R 60. They were manufactured from our architectural plans at the Premier panel
factory and arrived with all the window and door openings.

Footers
The Wall
Building Envelope

Prior to deciding on SIP panels, we looked at a gamut of options,
including conventional construction using 2X6’s with fiberglass
insulation, insulated concrete forms (ICF’s), straw bales, dry stacked
masonry blocks, double wall designs, insulating concrete, and various
other “blocks” made from mixes of concrete and recycled materials. I
was overwhelmed by the options and uneducated to their use and
performance. I owe my brother Dave a big debt of gratitude for
steering me to the Oak Ridge National Laboratory website,
www.ornl.gov. It is run by the Department of Energy, and one of its
duties is to test house construction technologies. They have built
identical houses from various materials and techniques and then
intensively studied their performance. It was here that I was able to get
good trustworthy information on the various options I was considering.
There I learned that using typical construction as represented by 2x6 stud wall framing
which is usually thought as R19, only really delivers R13… after accounting for the
typical air infiltration around the fiberglass insulation and the thermal breaks caused
by the wood itself.
(Note to self insert infrared picture of conventional house and SIP panel house,
graphs of R values of conventional framing vs. SIP panels of varying thickness)
Houses account for 21% of USA’s energy expenditure, and almost ½ of that if for
heating and air conditioning. A typical Park City home spends about $300/month for

http://omearahouse.com/building.htm
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heating. Depending on the reference you use, it is believed that for every dollar you
invest in reducing your energy use you save 2-3 times what it would cost to produce.
It became obvious that a tight, well insulated envelope was critical. At first we had the
house bid using mostly 6 inch thick SIP panels which are commonly used. These
insulate considerably better than conventional construction (R22 vs. R13). Then we
had the bid redone to see what the thickest panel…12 ½ inches thick would cost. To
be honest I thought it would be so much more as to be prohibitive, turned out it was
only about 10% more! So, going with the thick panels, which we dubbed “Fat Boys”
after the ice cream sandwich, were a “no brainer”.
(Note to self, insert pie chart from Wikipedia on US energy consumption, breakdown
of home energy use.)
SIP panels also lend themselves to very airtight construction. The ORNL tested a 4 inch SIP panel vs. 2X6 wall construction that
showed a marked difference, 9 vs. 126 cfm. Since SIP panels are precut at the factory, it drastically reduces onsite waste, so much
so that we did not require a dumpster for construction waste!

http://omearahouse.com/building.htm
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CERTIFICATIONS
Houses are rated when completed, and ours isn’t scheduled to be completed until mid August, 2010. However, the process of getting a house certified by either
the National Association of Home Builders (NAHB) Green Build program or the LEED (Leadership in Energy and Environmental Design) program starts before
the ground is broken for excavation. The house has been through the required initial review process for both of these programs by an independent third party
reviewer. In that review process the house meets the NAHB Green Build programs highest ranking Emerald, it also achieves the highest LEED certification,
Platinum.
The house will be using all LED lighting, and the most efficient appliances available in the US, and will require roughly 2% of a house built to code. It will qualify
as an Energy Star home. The house is designed to meet what may be regarded as the most stringent energy efficiency standard that currently exists, The
PassiveHaus Institute standard. This standard was developed by Dr. Wolfgang Fiest of Germany in the early 1990’s, and was based on the “Superinsulated
Homes” of the late 1970’s and 80’s in North America. Over 2000 homes have been built to this rigorous standard in Europe, and so far just a handful in the US.
The name refers to the house being passive, as in requiring little to no heating or cooling. The construction of this house was greatly influenced by their work. We
hope that we can be one of the few houses in North America that can pass their requirements.
The house will conserve water by virtue of having all the faucets and showerheads be low flow. It will use HET (High Efficiency Toilets) that will be dual flush, 0.8
or 1.6 gallos of water per flush. This will qualify the house for the Water Sense program.
The house will have a light color roof that will absorb less heat from the sun, decreasing the heat island effect. This will meet the Cool Roof Rating Council
requirements for tax credits.
This house will also be what is popularly called a “Net Zero” home. This implies that the home is powered by enough solar photovoltaic panels that over a year’s
time it would not be a net user of electricity from the power grid. This house goes one step further by not requiring any sort of gas to provide the space heating,
water heating (including hot tub) by virtue of its solar hot water panels, hot water storage tanks and efficiencies.
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