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= Unconventional appearance, hig




Factor 9 Ho

= Conventional appearanc

“With rising energy costs, we are pleased
to be involved in this project. We expect
significant energy and power savings with
a reasonable payback period.”

— Rolf Holzkaemper, Factor 9 homeowner
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Factor 9 Hom

- A new Demonstration home built In

= A home that is projected to use 90% less e
conventional 1970 home of the same size

= A home that Is projected to use 50% less water than a
conventional home of the same size

= A home that will feature other environmental approaches



A Few Words
Saskatchewan Clir

= Annual average outdoor temperatu

= Annual hours of bright sunshine: 2300 53%

possible
= Annual Solar Radiation on horizontal: 5.1 Gigajoules/m2
= Annual Solar Radiation on S. Vertical: 4.9 Gigajoules/m?2

= QOutdoor Design Drybulb Temperature for Cooling
Systems in Summer: +31 C Wetbulb: +21 C

= Annual total precipitation: 365 mm



In other wor

- Continental North American Cli
= Very cold in winter

= |_ong winters (snow on ground for about 5 mo
year)

- Sunny
= Short but relatively warm summers
= Modest annual precipitation
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Why Factor 9%

= This is the number that one arrives
the future of what the energy use of homes
energy using devices should be for the world to
sustainable.

= Future world population growth: Factor 1.5

= Future world consumption growth per person: Factor 3
= Future reduction needed in world GHG production: 2
-15x3x2 =9



Factor 9 Home Un
In Regina, Saskatch

- August 3, 2006



Design for t

Key points:
= 1. Integrated design
= 2. Value engineering

= 3. Energy Conservation

= 4. Renewable Energy Use
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Air Tightnes
Heat Recover

= Air tightness target of 0.5 air ch
[3x tighter than R2000 standard)

= High effectiveness air to air heat exchanger w
brushless DC motors






Windows

= Predominantly south facing
= High performance windows
- Inert gas fill
= | ow e coatings
= | ow conductivity spacer bars
= 8.3% ratio of south window area to total floor area
= Additional thermal mass incorporated
-

Performance tuned to orientations
= Solar gain stressed for south orientations
= High thermal resistance stressed for non-south orientations






Sustainable Ene

= Very low heat loss building env
space heating

= Passive solar space heating through south

= Active solar space and water heating through sout
vertical solar heating panels (21 sg.m.)

= QOrientation of the south roof so that photovoltaic panels
can be placed as the cost comes down (7 Generation
thinking)

= Extraction of cooling from the 4.5 metre deep pilings
under the house
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FACTOR 9 HOUSE
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View from Southwe




North Side of Factor9






Insulating B



Water Efficien

- Use of low flow toilets, showe
clothes washer

- Use of low water use landscaping

= \Water collection from roof water using bladder sto
tanks (22,000 litres storage) Water collected will be used
for toilets and exterior water use (about 38,000 litres/year
of rain will fall on the roof each year.)
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Thermal Resis
the Factor ¢

- Attic — R80 (RSI 14)
=\Valls — R34.5 (RSI 6.1)
=Basement Walls — R50 (RSI 8. 8)



Sustainable En

= Passive solar space heating
windows

= Active solar space and water heating thr
south vertical solar heating panels (21 sg.m.)
with 2400 litre heat storage tank

= QOrientation of the roof to the south so that
photovoltaic panels can be placed as the cost
comes down

= Extraction of cooling from the 15 ft (4.5 metre)
deep pilings under the house



Solar Thermal P

- \/ertical Mount on the Sou

= Disadvantage: Reduced solar
to optimum angle (4.9 GJ/m2 per yea
GJ/m2 per year)
- Advantages:
= 1. Untempered glass can be used

= 2. Heat loss from rear of panels helps heat the
house

= 3. No hoar frost or snow accumulation on panels
= 4. Reduced siding cost
=5. Allows for a more conventional appearance
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Other energy efficiency measures

= Energy Star White Applianc
- Compact Fluorescent Lamps
= Drain Water Heat Exchanger

= Air to air heat exchanger with brushless
DC motors

= The Energy Detective™ whole house
electricity monitoring device

= Fan coil with oversized heating/cooling
coil and brushless DC fan motor



Instantaneous Readout Device for Electricity
Consumption




Grand Opening, April 2007
Premier Lorne Calvert, the owners, and
President Laurier Schramm of SRC




Factor 9 Home Measured Performance
Monitoring Period June 1, 2007 to May 31,2008

= 1. Energy Target of 30 kWh
metre of floor area total purchas
energy was met.

= Actual consumption was 28.9
kWh/sguare metre of floor area
(corrected for the long term annual
heating degree days for Regina) This
represents a reduction of 88%
compared with a conventional 1970
home




Data Logging Equipment to measure temperatures, energy
flows, carbon dioxide levels, solar radiation
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= Typical Canadian Ho

Electric Water heater
= |Lights and appliances 22 kilowatt-hr/day
= Domestic water heating 12 kilowatt-hr/day
- Sum 34 kilowatt-hr/day
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Comparison of A
Energy Consu

(Based on measured data, except f

R-2000 Factor 9 Net Zero




Factor 9 Home Measured Water Consumption
Performance

Monitoring Period Ju

- 1. Purchased water consumption
50% reduction in water consumptio
and substantially exceeded.

= Actual consumption was 171 cubic metres per
year compared with a consumption of 501
cubic metres per year for a conventional
house (66% reduction)
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Incremental

= Incremental costs: $37,0
construction cost)

- Annual Energy Savings $952
- Annual Water Savings $488

= Simple Payback Period assuming no
escalation of energy and water costs = 26
years

- |nitial rate of return on incremental costs 3.9%



Overall Lessons Learned

= 1. It is very important to de
desigh—one in which the entire
designed as a system and not as a gro
unrelated components.



Integrated Design—
Building Envelope is Central
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= 2. Energy conservation measur:
building envelope, in addition to lo
and energy bills, can also reduce the ca
cost of a heating system by reducing the siz
and possibly the complexity.

= 3. Heat recovery on the ventilation air is very
Important, as is building air tightness.



= 4. This cold climate house woul
extremely well in moderate climates.
Instance, the Factor 9 Home in Regina ne
no space heating until the outdoor temperatur
IS below about 4°C. The average temperature
In the coldest month of the year in Vancouver,
B.C.is 4 °C.

= 5. Occupant feedback is very important.
Devices which provide the occupants with
qguick feedback on their energy use can be
very valuable.



Research and Development Needed

= 1. Improved efficiency refrigera
and air to air heat exchangers

- 2. Reduced phantom loads from electricit
leakage

= 3. Integrated solar thermal collectors and
photovoltaics

= 4. Integrated windows and photovoltaics

= 5. Solar access through street orientation;
solar rights. (The Greeks figured this out 2500
years ago. We are still waiting for this
discovery in North America.)
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Factor 9 Home
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More information

- Factor 9 Home
www. factor9.ca



