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Project on Target for 90% Solar Fraction by Year 5

The first two years of system operation have recently been analyzed. Results show that although
there was a late start to the full solar collector array during the first year, the system is still on
track for reaching 90% solar fraction by year 5 (2011/12 heating season).

The system has achieved 55% during the first year of operation and 61% during the second year
which represents 1671 GJ (32 GJ/home) and 1792GJ (34 GJ/home) of solar energy delivered to
the homes for the first and second year. With a solar fraction of over 60% after two years of
system operation, the Drake Landing Solar Community is the first in the world to achieve this high
solar fraction.

When compared to conventional new homes in the same area, natural gas savings are estimated

to be about 70 and 75 GJ/Year per home for the first two years of operation. Table 1 summarizes
the energy performance of the DLSC system.

Table 1 BDLSC Space H eating Summary (GJ/Year)

Solar Boiler Natural Average DLSC homes | Average NG
energy energy gas (NG) | NG saved | average NG saved
delivered delivered saved by by each consumption compared
to homes to homes all DLSC DLSC toa
houses house conventional
(non-R2000)
house
Year 1 1671 1365 1856 36 29 70
Year 2 1792 1172 1991 38 25 75

Correction of the energy output for the period of time when the solar system was not operating,
for unusual maintenance and upgrades, indicates that the solar fraction of the system would have
been 55% and 67% for both the first and second year of system operation.



Figure 1 provides a summary of the yearly solar fraction as originally designed with TMY (in red)
and multiple years of continuous historical weather data (in black) as well as measured (in green).
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The measured solar fraction for the first two years is approximately 10 percentage points below
the original design predictions. There are several reasons for this. The main reason is that the
system could not access the highest temperatures in the short term storage tanks due to the
piping configuration. A design improvement was implemented this past winter to correct this as
part of the review and optimization work. In addition, the weather was a little less favourable than
typical. There was about 7% less solar radiation than normal during the first year and it was a
little cooler, about 2.5% more heating degree days during the second year.

Solar Collectors Performing Well

The systemOs 798 garage mountedsolar collectors captured approximately 4469 and 4581 GJ of
solar energy during the first and the second years. This represents about 34% and 33% of the
total incident solar energy available. These results are consistent with the predicted collection
efficiency for the collectors.



Home Heating Loads

Analysis of the DLSC home heating loads has been initiated. Figure 2 is a summary of individual
home heating loads as measured by home heat meters.

Figure 2- DLSC Houses Heating Load Profile
2 Years of Operation
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Overall, home heating loads ranged between 25 to 80 GJ/Year with an average of about 54 and
50 GJ/Year during the first and second year. Some factors in this heating load profile scatter
include:

e Varying occupancy. Homes being occupied during the day tend to have increased
heating demand as thermostats that would normally be turned down when no one is
home, instead remain at a constant room temperature.

» Different house sizes. Floor area of the Drake Landing houses range from 1,492 ft2 to
1664 ft2. Some of the houses have upgraded their main floor to a 9 ft ceiling height.
Extra square footage and higher main floor ceilings require additional heating.

* Fireplace and wood stove use. Variations in fireplace and stove use contribute to a
heating load profile scatter.

e Lighting and appliance usage. Variations in lighting and appliances use contribute to a
heating load profile scatter. More efficient appliances release less heat and therefore
would result in an increase of the heating demand for the home.

* Passive solar heat gains. Houses with greater window surface area facing north will
result in higher heating loads. It is estimated that under typical weather conditions at
Drake Landing, houses with the main entrance facing north will require about 5% less
heating than houses facing south.

In summary, valuable data has been gathered during the first two years of operation of the DLSC
houses. More data will be gathered during the next couple of years and will be reported in
subsequent project updates.



Project Updates

1. NRCan funding for technical support and performance monitoring for Drake Landing Solar
Community has been secured for 4 years. This includes agreements with various service
contractors.

2. Inspections and repairs to improve the efficiency and operation of the residential air handling
units were completed this past January 2009. Upgrades included modifications to the heat
recovery ventilators and outside air ductwork. A follow-up service visit is a planned for this coming
winter.

3. As part of the solar system performance review and optimization work, upgrades to the short
term thermal storage tanks and the collectors thermal fluid cooler, both located at the DLSC
Energy Centre, were successfully completed during spring 2009.

4. Live system performance monitoring information will be available on the disc.ca website in the
near future. This will allow the public to OseeO the system in action, as well as review various
operational aspects of the system, such as amounts of solar energy collected as well as overall
gas savings to date.

5. To complete a detailed heating load analysis of the DLSC houses, a survey questionnaire to
characterize how the houses were operated and a request to obtain permission to access
historical utility (Natural gas and electricity) bills will be submitted to the DLSC homeowners. Data
gathered will be released in an aggregated format to protect homeownersO privacy.
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