net zero workS in tHe
average neigHBourHood

Belgravia
green HouSe
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Basement

Open plan
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the house has an open design concept which facilitates natural light
saturation and air circulation. including the basement, 98% of floor area is
within 7m of operating window.
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artificial lighting is not needed in daylight hours for almost all rooms,
including the basement. all lighting is led which is 80% efficient compared
to 20% for incandescent, or compact fluorescent, lasts 10 times longer,
and uses up to 80% less energy than incandescent lighting. annual energy
consumption of lighting is 2.55 kwh/m2.
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originally puBliSHed in tHe
Summer 2013 iSSue of ecoHouSe
as part of a three-house development in a
charming, mature edmonton neighbourhood,
the Belgravia House is a net-zero-energy home,
meaning it produces as much energy as
it consumes.
the house has large south-facing windows
that allow the sun’s heat and light in while
offering fantastic views of a playground and
green space. the south roof deck gives great
views and lets the house engage the community,
while the solar-electric system directly
behind quietly generates electricity.

 SuBScriBe
Here
Guiding principles
The design of Belgravia Green net-zero-energy house was
based on three principles:
make the architectural design complementary to other houses
in aesthetics and solar access, and take full advantage of the
beautiful south-facing view.
achieve net-zero energy consumption by optimizing passive
solar space heating, building a highly insulated and airtight
envelope, and using a 12.5 kw solar-electric system [using photovoltaic technologies] selected to match the energy required
by the home.
keep it affordable and inexpensive to operate. all the energyefficient components [except the solar-electric system] added
approximately 8% to the cost of the build.

By Les Wold
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the team from effect Home Builders, [l to r]: dave Brettelle, dale
rott and les wold. managing partners of effect Home Builders.

the door to the roof deck can help with ventilation by providing a stack
effect for excess heat to escape.
the home is plumbed to be “grey-water ready”, which means a grey-water
system could easily be installed. But, as with many jurisdictions, the city
of edmonton does not currently allow grey-water systems. it’s another
example of the green building community waiting for building codes and
local bylaws to catch up to the market.
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Main floor

dual-flush toilets [use up to 67% less water], low-flow faucets [use up to
40% less water], water- efficient appliances, collecting rain water in barrels,
and low-maintenance landscaping reduce total water consumption so that
projected water consumption is 150l/occupant/m2/annum.

Floor plans
1
2
3
4
5
6
7
8

den/playroom
family room
mechanical room
laundry room
Bathroom
Bedrooms
Storage
dining room
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foyer
living room
kitchen
Study room
ensuite
mud room
master suite

2

large south-facing windows let in the heat of
the low winter sun which warms the polished
concrete floor for passive heating [1]. the
vaulted roof over the living room [2]. polished
concrete floors are used throughout. the stairs
and support framing are made of glued-laminated timber [3]. interior paint contains no vocs
[4]. the ultra-efficient building envelope, combined with energy-efficient components such as
appliances, heating system and lighting allow
the solar-electric system to supply the energy
the home requires [5].
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Passive solar heating
and solar electricity
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the 12.5kw solar-electric system produces 100% of the home’s
projected energy consumption with no need at all of fossil fuel
such as natural gas or coal electricity. the house is also oriented
for passive solar space heating. large south-facing windows,
combined with a 4” thick thermal mass of polished concrete on
both main and basement floors store the sun’s heat and provide
free passive solar space heating which delivers up to 32% of the
annual heating consumption.

Solar photovoltaic system
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the door to the roof deck can help with ventilation by
providing a stack effect for excess heat to escape [6 and 7].
rooms are designed for flexibility and can be used as
bedrooms, den, exercise room, play room and other
uses to meet changing needs [8].
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a balanced forced-air system delivers heating sourced from
an air-source heat pump that extracts heat from ambient air
and has an extremely-efficient projected coefficient of performance of 2.5. a heat recovery ventilator is a must. ours
is 88% efficient, meaning minimal thermal usage.
the home is connected to the electrical grid. a highefficiency wood-burning stove has also been installed as
a backup heat source. projected annual consumption of
electrical energy is 368 mJ/m2.

Front elevation

Solar photovoltaic system
Roof deck
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Right elevation

polished concrete floors are also among the easiest floors to
clean and maintain. they [practically] last forever, and don’t
contain potential undesirables, such as glues and formaldehyde,
which can be found in some floor coverings. concrete is high
in embodied energy, but this is offset by the elimination of the
production and transportation resources that go into typical floor
covering materials that were not used in the Belgravia green netzero-energy house.
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designing a building envelope to conserve as much energy
as possible is a basic rule of green homebuilding, especially
for a net-zero house. Belgravia green House uses 12” engineered walls made with expanded polystyrene [insulation
value of r48], insulated concrete form foundation with
additional insulation [r41], significant insulation under
basement slab and in attic space, and strategically placed
triple-pane windows filled with argon gas and three coats of
high Solar Heat gain coefficient low e film [r8].
along with the energy-conserving envelope comes very
high air tightness, with a projected 0.5 air exchanges per
hour. in fact, the house is designed to achieve an energuide
rating of 100.
efforts were taken to reduce and reuse materials prior
to recycling. approximately 75% of waste materials were
recycled with the use of dedicated recycling containers for
untreated wood, cardboard, and drywall. additional recyclable materials were sorted from the garbage.
throughout the build, the Belgravia House grabbed the
curiosity of the community. over 3,000 people toured the
home within two weeks of completion and thousands more
have become aware through local media. the message they
got was that highly sustainable and refined homes are well
within reach. v
leS wold iS a managing partner of effect Home
BuilderS ltd. in edmonton.
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