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community in North America

= First in world greater than 90
percent solar fraction

= Reduction of 5 tonnes
greenhouse gas per home per
year

= Energy efficient single family

homes (52 homes)

Feasibility study completed in 2003/04
Construction started March 2005

Fully operational July 2007

Four years of successful operation

Detached garages with
solar collectors on the roofs

Two-storey
single-family homes

Solar
collector loop

Energy Centre ()
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storage tanks to homes in community
<— Borehole seasonal
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f.4£ Solar Thermal Collectors

= 798 single-glazed solar thermal
collectors

= Approx. 2,300 m?2 collector area
= Mounted at 45 pitch
= 1.6 megawatts thermal power

= Glycol / water heat transfer
fluid

= Separate solar domestic hot
water (DHW) supply system




Energy Centre

BTES Field

BTES = borehole thermal energy storage




' Energy Distribution
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Electronically commutated motors
High-efficiency fan coils
Integrated heat recovery ventilators (HRV)




Appliances

= Solar domestic hot water
(SDHW) appliance

= Natural gas power-vented
water heater

= Nu-Air Enerboss air handlers
with integrated HRV

= All appliances Energy Star
rated

= All homes at EnerGuide rating
82 or 83

Comprehensive Performance Monitoring & Reporting  SAIC

eldentifies system improvement opportunities
eSupports operation & maintenance program
*Refines control strategy and sequence
*Optimizes thermal energy management
*Supports communication and public education
*Supports R&D in solar thermal technologies
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4% Drake Landing Project Performance

Figure 1 - Solar Fraction Over Time

Year
* Typical meteorological weather data used for buildings energy calculation
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Why performance monitoring is beneficial:

Confirming key component performance,;
Identifying upgrades for improved performance;
Supporting maintenance decisions;

Fine-tuning control system; and

Better thermal energy management.




BTES Come Temperature (T)

BTES Core Temperature

One example on how
performance monitoring
helped:

Need to increase BTES
maximum temperature
and decrease BTES
minimum temperature.

Winter 09/10 — reduce
district loop set point

Spring 11 — increase
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collector loop delta T
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Daily download (13,824 data
points)

«Automated process with alert /
error messaging

*Windows environment
common programming
elements (eg. CYGWIN)

eData stored in Microsoft SQL
Server




Large quantity of raw data
and information available
to operator

Drake Landing Solar C Y
Solar Th | Collection, $ & Distribution

More organized and
filtered data for project
team to review




Dutdoor Temperature
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Incident Solar
1003 W/m2

Solar Energy Collected

Borehole thermal
anargy storage
| ] [BTES)
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100%

Space Heating Load

Simple and
understandable
information for the
general public

5 kw

Energy(Gl)

District Loop Heat Supplied

= Boilers 007-2008

| “msolar

District Loop Heat Supplied

2008-2009

Jul-07

Aug-07
Sep-07
Oct-07
Nov-07
Dec-07
Jan-08

Feb-08
Mar-08
Apr-08

2009-2010

May-08

_ District Loop Heat Supplied

Energy(Gl)
@
S

Jun-08
Jul-08
Aug-08
Sep-08
Qct-08
Nov-08

200 T o Boilers m Solar

180

District Loop Heat Supplied
2010-2011

Dec-08

Jan-09
Feb-09
Mar-09
Apr-09
Jun-09

May-09

160

140
120

=
2
=]

Jul-03

Aug-09
Sep-09
0ct-09
Nov-09
Dec-09
Jan-10
Feb-10

Mar-10

Apr-10

May-10

80
60
a0

Energy (GI)

Jun-10
Jul-10
Jul-10

Aug-10

Sep-10

Oct-10

Nov-10
Dec-10
Jan-11
Feb-11
Mar-11
Apr-11
May-11

10



What about large scale GSHP system?

BTES core temperature variation;

Lack of energy balance will result in sub-optimal s ystem
performance;

Does this also apply in large scale GSHP systems?
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= Cooling + Heating
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50 boreholes at approx. 450 feet deep

GSHP system controls:
In heating mode —

When outdoor T > T set
GSHP on for heating;

When outdoor T <= T set
GSHP off
boiler on for heating;

In cooling mode —

GSHP on for cooling.
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0 Appartment Ground Temperature 2 Appartment Ground Temperature
Boileron at-3°C Boiler Onat-7°C
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For a large apartment building or a cluster of
heating dominant homes (community energy
system), energy balance is important in order to
maintain acceptable heat pump performance.

For single family home or small installations, this
may not be a problems. See the following example.
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' GSHP Design - Single building application

Estimated Heating/Cooling Load
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; GSHP Design - Energy balance
' 3 boreholes at approx. 400 feet deep
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Conclusions

Performance Monitoring is Important -
Proper execution of a performance monitoring system improves system
performance.

Be Aware of Energy Balance Challenges in Large Syst ems -
Need to address energy balance issue in the design for large scale GSHP
systems.

Public Education and Communication is Good for the Industry -
A comprehensive performance monitoring system is im portant to the
introduction of innovative technologies.
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