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Stakes are high when designing an elementary school named after one
of the more famous environmentalists in the world, Dr. David Suzuki.
The Canadian expert in sustainable ecology teaches people how the natural world works and how to reduce their environmental impact through
his many television shows. The goal for the Dr. David Suzuki Public
School is the same — using on-the-market and demonstration technologies to show students firsthand what green building is all about.
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he Dr. David Suzuki
Public School in Windsor,
Ontario, Canada, is one
of more energy-efficient
schools in Ontario and is the first
LEED Platinum school in Canada.
Post-occupancy building commissioning helped bring energy use down
below the predicted energy use to
achieve a metered 25 kBtu/ft2. This
two-story building serves as a living classroom for its 500 students to
learn the principles and innovative
technologies of green buildings.
Windsor, Ontario, is the southernmost city in Canada, just across
the border from Detroit. Despite its
southern location, it still has cold
winter design temperatures of 5˚F
and warm, humid summers with
72˚F WB/86˚F DB design temperatures. The city has 5,199 heating
degree days and 1,120 cooling
degree days based on 65˚F.
The 58,482 ft2 elementary school
was completed in 2010 after one
year of construction. The school
is equipped with a gym, library,
teacher offices, common areas and
classrooms for music, art, science,
and special education.
Some of the green strategies include:
• A ground source heat pump;
• Earth tubes for one fresh air
intake unit;
• Solar wall for one fresh air intake unit;
• Light wells;
• 36 kW of PV;
• Horizontal and vertical axis wind
turbines; and
•A
 n optimal condition indicator
light in each classroom to indicate
whether windows should be opened
for natural ventilation and cooling.

S C H O O L

A Living Classroom
Incorporating educational opportunities into the building was important to the owner, the Greater Essex
County District School Board. To
help the students see the various
technologies and design strategies
at work in this high performance
building, the design team included
a variety of visual tools:
• A clear pipe in the hallway that
shows rainwater flowing from
the roof to the concrete cistern
below ground;
• Glazed walls for the mechanical
rooms;
• A green roof outdoor classroom;
• A visible rooftop solar sun
tracker; and
• A transparent radiant floor panel.

Enermodal Engineering

C A S E

Envelope and
Mechanical Systems

Above Clerestory windows and highefficiency ballasts light the corridors.
Opposite An accessible vegetated roof
on top of the first floor also serves as an
outdoor classroom where students can
learn about plant biology, insects and
pollination, and agriculture. A second nonaccessible vegetated roof includes wild
flowers, native grasses and birdhouses to
attract nesting song birds.

B U I L D I N G AT A G L A N C E

The project earned all 10 Optimize
Energy Performance points available under the LEED Canada 1.0
rating system, something that few
LEED projects achieve. To earn
all 10 points, the design energy
cost had to be reduced by 64% of
Canada’s Model National Energy
Code for Buildings (MNECB) or
60% of ASHRAE/IESNA Standard
90.1-1999.1
This building’s energy savings
come from an airtight and heavily
insulated building envelope, and an
innovative mechanical design that
uses two ground source heat pumps
to provide heating and cooling.
The R-30 roof uses extruded polystyrene insulation. The R-24 walls
use spray-applied polyurethane
insulation over masonry backup

Name Dr. David Suzuki Public School
Location Windsor, Ontario, Canada
4.3 miles NE of Windsor, which is
across U.S. border from Detroit
Owner Greater Essex County District
School Board
Principal Use
	
Includes Regular classrooms
(Grades 1 to 8), kindergarten classrooms, music, arts, science and
special education classrooms,
library, gymnasium, office spaces
Employees/Occupants 549 students,
32 Employees
Occupancy 100%
Conditioned Space 58,482 ft2
Distinctions/Awards
LEED-NC Platinum, CaGBC (2011)
Total Cost $13.6 million
	
Cost Per Square Foot $232
Substantial Completion/Occupancy
September 2010

All funds are in Canadian dollars.
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W AT E R AT A G L A N C E
Annual Water Use 94,822 gallons

E N E R G Y AT A G L A N C E
Annual Energy Use Intensity (EUI) (Site)
25 kBtu/ft2
Electricity (From Grid) 25 kBtu/ft2*
Annual Source Energy 84 kBtu/ft2
Annual Energy Cost Index (ECI)
$0.94/ft2

Enermodal Engineering

walls and semi-rigid mineral wool
fiber batt insulation inside metal
stud backup walls. The doubleglazed, high performance windows
with argon-filled units and low-e
solar control coating with insulating spacer have an overall average
U-value of 0.35 and a solar heat
gain coefficient of 0.3.
The airtightness of the building
enclosure beat the target. The actual
measured air leakage rate was 17.3
cfm/ft2 at 75 Pa during blower door
test against a targeted rate of 34.2
cfm/ft2. This holistic approach to

reduce unwanted external loading
(through air infiltration, moisture,
solar radiation and heat loss/gain)
results in significant heating and
cooling energy savings.
The ground source heat exchanger
is comprised of 28 boreholes that
are each 370 ft deep. Two water-towater heat pumps provide hot water
and chilled water to the radiant
floors throughout the school.
The radiant floor system provides
all of the heating and the sensible
cooling to most of the classrooms.
Two additional water-to-water heat

FIGURE 1 ACTUAL VS. PREDICTED ENERGY USE, 2011

Predicted Annual On-Site Solar Energy
Exported 2.9 kBtu/ft2**
Savings vs. Canada’s Model National
Energy Code for Buildings-1997
Reference Building 63% as compared
to calibrated baseline model
Enermodal Engineering

Heating Degree Days (base 65˚F)
5,199
Cooling Degree Days (base 65˚F)
1,120

A variety of energy-efficient HVAC measures were incorporated into this school,
including a ground source heat pump and
earth tubes to temper fresh air intake.

* Includes a small amount of electricity from
on-site wind turbines. The amount of electricity
from the wind turbines is unknown because they
are not separately metered.
** Based on RETScreen model.
HIGH PERFORMING
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The PV system is tied to the national
grid for generating revenue through the
Feed-in-Tariff (FIT) program sponsored
by Ontario Power Authority (OPA). The
FIT program encourages the development of renewable energy in Ontario to
phase out coal-fired electricity generation by 2014, boost economic activity,
spur the development of renewable
energy technologies and create new
green industries and jobs. The program
delivers financial benefits to project
developers, equipment suppliers and
installers, covers project costs for consumers and provides a reasonable rate
of return on the investment over the
term of the contract.
The school receives compensation
for its renewable energy production
from Ontario Power Authority. The
school’s renewable energy production is
expected to equal approximately 10% of
the school’s total electricity needs.
The school began receiving
$0.712/kWh in April when the contract
started. Revenue is expected to total
approximately $34,000 annually, which
will provide a simple payback in approximately 10 years. Following this period,
the solar system will act as a revenuegenerating tool for the Greater Essex
County District School Board.

The Dr. David Suzuki Public School is a
“living classroom” with many building features that help illustrate the green building
technologies. These visual examples help
teachers integrate sustainable design into
the curriculum. For example, a transparent
floor panel allows students to see the radiant floor heating technology below.

decide when the best time is to
switch between heating and cooling
modes of operation. Because of the
high quality windows, a good envelope, and similar loading throughout
the school, temperature differences
between spaces are fairly small.
The building automation system
uses a combination of outdoor air
conditions and actual space conditions to switch the system between
heating and cooling modes. The system can shut down completely if the
outdoor air conditions are moderate,
and there are no calls for heating or
cooling from the spaces.

Ventilation

ENERGY STAR Rating 82
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SELLING SOLAR POWER

http://fit.powerauthority.on.ca and
http://tinyurl.com/suzuki-solar
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A 706 ft3 rainwater cistern stores rainwater collected on the roof to be used
to flush toilets. The water is filtered
and treated with an ultraviolet system
prior to distribution. A native species
landscaping plan eliminated the need
for irrigation.

pumps provide chilled water and
heating water for the classroom airhandling units.
The gymnasium is heated through
the radiant floor and cooling is provided by two separate water-to-air
heat pumps. Similarly, the kindergarten and office areas are heated
through the floors and cooled by
a variable refrigerant flow (VRF)
cooling system consisting of 11 fan
coil units and indoor water-cooled
condensing units connected to the
ground source heat exchanger.
Free cooling through natural ventilation also is provided for each of the
classrooms and the gymnasium. A
light in each of the classrooms turns
green when outdoor air conditions
are suitable for opening the windows.
When the windows are opened by
the occupant and the building automation system detects that one of the
window contact switches has opened,
the radiant heating/cooling to the area
is disabled and the ventilation supply air shuts off. Exhaust air from the
classroom is maintained to help draw
in fresh air through the windows.
Since the radiant pipes in the
floor are all part of the same system,
heating cannot be provided to one
classroom while cooling is provided
to another, so the system must

The building is provided with ventilation air through five separate air
handlers. AHU-1 and AHU-2 serve
the classroom spaces. Since these air
handlers serve areas with radiantcooled floors, they are designed
to also provide the latent cooling
requirements to ensure that humidity
levels are low enough to avoid condensation forming on the floor.
Fa l l 2 0 1 2
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The school has rooftop PV panels providing
36 kW demand load, which export an estimated 46,507 MWh/yr to the grid as part
of Ontario’s Feed-in-Tariff Program.

Outdoor air that is drawn into the
air handler is conditioned first by
the energy recovery wheel, which
provides both latent and sensible
preconditioning of the air. The air
then passes through a combination
PERFORMING
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KE Y SU STAIN A B L E F E AT U R E S
Water Conservation Low-flow fixtures,
rainwater cistern providing water to all
water closets, native species landscaping
Recycled Materials Materials from
a previously demolished school were
used in construction; other recycled
materials include gypsum board, concrete and steel (15% recycled materials); 96% waste diversion
Daylighting Light wells, central atrium,
large windows throughout; 76% of
occupied spaces have daylighting, 98%
have views
Individual Controls Thermostats in
each zone; operable windows allow
occupants to make use of free cooling
and ventilation when conditions permit
Carbon Reduction Strategies
Low energy intensity results in a low
carbon footprint
Transportation Mitigation Strategies
43% of materials locally sourced

Enermodal Engineering

Other Major Sustainable Features
62% of wood used is FSC certified

Operable window condition indicators in
all classrooms are tied to the BAS system.
When the outdoor temperature is ideal, the
light on the indicator turns green.
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The three remaining air-handling
units serve areas that do not have
radiant-cooled slabs. As such, these
air handlers are not equipped with
the passive dehumidification wheel,
but do include the other components
included in AHU-1 and AHU-2.
AHU-3 also is connected to a solar
air heating system. When heating is
required, air is drawn through the
solar air heater prior to entering the
air handler. Controls ensure that the
solar air heater is bypassed when
cooling is required.
AHU-4 is connected to an earth
tube system which preconditions
the outdoor air in both heating and
cooling seasons by drawing through
long subterranean PVC pipes.
Energy savings from the earth tube
are calculated at 958 kWh/yr by
only considering heating energy
savings since the school rarely
operates in the cooling season due
to summer vacation.
The earth tube system is a heat
exchanger arrangement in which
white polyvinyl chloride (PVC)
piping is buried to facilitate the
transfer of geothermal energy
with the incoming air through the
AHU-4. The earth tube is a passive renewable energy system
since it takes the advantage of the
warm or cold temperature of the
ground without adding any external
mechanical equipment.
The temperature change in the
earth tube is not sufficient to fully
condition the incoming air, but is
a simple, energy-efficient means to
pre-condition the ventilation air that
reduces the amount of conditioning energy required by AHU-4. The
actual energy savings data is hard to
compute, as the building automation

S U S TA I N A B I L I T Y I N A C T I O N
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Light wells in the hallways help decrease
the building’s lighting load. A sawtooth window lets light into the center of the building,
and the light wells allow this to light the
ground floor and second floor. In the classrooms, plentiful windows and occupancy
sensors decrease the need for artificial light.

heating/cooling coil, which is controlled to maintain the supply air
from the air handler at setpoint.
During cooling, this coil also
provides the majority of the latent
cooling for the space. After the
coils, the air enters a passive dehumidification wheel, which is coated
with a desiccant material to further
dehumidify the air and provide
some sensible reheat during cooling. Often some reheat is required
by this wheel as the cooling coil
has to provide air at a temperature
lower than the supply air temperature setpoint to maximize the latent
performance. Exhaust air from
the classrooms draws through the
opposite side of the passive dehumidification wheel and the energy
recovery wheel.
Ventilation air is delivered to the
space through variable air volume
(VAV) boxes. When occupancy in the
classroom is detected, these boxes
open to provide the design ventilation flow rate to the space according
to ASHRAE Standard 62.1-2004
requirements. Ventilation to spaces
with variable occupant loading
(including areas such as the gymnasium and meeting rooms) is further
controlled by CO2 sensors. As the
requirements of the VAV boxes
change, the central air-handler fans
modulate in speed to match the current requirements.
Ventilation air is delivered to the
classrooms at floor level through
low-velocity displacement ventilation grilles. The supply air temperature is typically kept to approximately 61°F to 66°F to reduce
drafts and promote proper distribution. Exhaust air is drawn from the
classroom at ceiling level.

The school’s sustainable landscaping
includes native drought-tolerant grasses
that do not require mowing. Bioswales
are designed to look like natural streams
or ponds with native trees, shrubs,
wildflowers and some local boulders.

system constantly modulates the
amount of airflow through the earth
tube to maintain the supply air temperature at setpoint. Moreover, calculating the actual energy savings
would require installing an airflow
meter and several temperature sensors across the earth tube, which is
not economically feasible.
All ventilation units are scheduled
to only operate when the associated
spaces are occupied. Table 1 summarizes the features of each of the
air-handling systems.

Lighting
The school is designed with large
windows to give all students views
to the outdoors and access to daylight and natural ventilation.
Energy savings are maximized
through the use of premium efficiency T8 lamps for classrooms, T5
high output lamps for the gymnasium
and electronic ballasts controlled
by daylight and occupancy sensors.
LED lights are used for display cabinets, interior landscaped areas at the
Resource Center, the upper lobby
ceiling, vestibules and portions of
corridors and washrooms. The BAS
automatically turns on/off the lights
at end and beginning of day.

TA B L E 1 A I R - H A N D L I N G S Y S T E M S

Air Handler

Preconditioning
Area Served
of Air

Heat Recovery

Other
Technologies
(See Note)

AHU-1 and
AHU-2

Classrooms

None

Enthalpy Recovery
Wheel (ERV)

1, 2, 3

AHU-3

Kindergarten and
Office Areas

Solar Wall

Enthalpy Recovery
Wheel (ERV)

1, 2

AHU-4

Common Spaces

Earth Tubes

Enthalpy Recovery
Wheel (ERV)

1, 2

AHU-5

Gymnasium

None

Enthalpy Recovery
Wheel (ERV)

1, 2

Note: Other Technologies: 1. Variable Speed Supply and Return Fans; 2. Combination Heating /Cooling
Coil Fed from Geothermal Heat Pump System; 3. Passive Dehumidification Wheel
Fa l l 2 0 1 2
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In addition to the school’s energy-conserving and renewable energy systems,
students and staff contribute to the
sustainability of their school. Student volunteers pick up litter from the playground
or community, recycle their lunch waste
or bring litterless lunches, and take compost from classrooms to cone digesters,
which break down the waste.
Students also can use their own
energy to power television screens
and DVD players. Pedal power bicycle
generators use a battery, which stores
the generated power to provide an even
source of electricity to the television.
School staff brought their own reusable dishes and cutlery as a way to
reduce waste at a holiday social. Their
gift exchange involved recycling an item
from home.
At a school program students were
introduced to a polar bear and her
cub that lost their home as a result of
climate change. The students learned
about climate change and how they
could reduce their carbon footprint. The
school set a goal of performing 1,000
actions to reduce carbon emissions.

Corridor and display cabinet lighting are controlled by a Powerlink
system that operates on a time of
day schedule. Exterior lighting is
connected to the system and controlled by light sensor and time of
day schedule.
The gymnasium, resource area,
lobbies and mechanical rooms
are controlled by the distributed
intelligence type network consisting
of a microprocessor-based lighting
control device, known as the Clipsal
programmable lighting system.
These lights are activated by the
motion sensors and can be dimmed
up/down according to the setting
of the light level sensor. This system
turns each area’s lighting
off at a predetermined time at the
end of the day.
PERFORMING
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A rooftop skylight that tracks the sun
with a set of mirrors that redirect light
into the interior is visible from the
rooftop classroom.

This building has a lighting power
density (including the effect of
lighting controls) of 0.7 W/ft2. This
is a 28% savings over the reference
ASHRAE/IESNA Standard 90.12010 building.
Natural daylight is harvested
through the windows, two skylights
in the kindergarten cubbies area,
reflective surfaces and light tubes
into the classrooms, kindergarten,
library, stairwell, and gymnasium.
This design reduces need for artificial lighting, improves productivity and enhances visual comfort.
Photosensors reduce artificial electric lighting by shutting off or dimming lighting fixtures as appropriate.
Some of the design features for
harvesting daylight include:
• Setting the building orientation on
an east-west axis;
• Reflecting sunlight onto the classroom ceilings using light shelves;
• Installing large windows with high
visible light transmittance value;
•T
 wo SunTracker skylights equipped
with a solar powered GPS controller
to track the sun all day;
• Clerestory windows; and
• Thirty solar light tubes from
Solatube with prism optics.
64
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The school has two large roofmounted arrays of photovoltaic (PV)
panels to provide 36 kW demand
load. The estimated power exported
to the grid is 46,507 MWh/yr as calculated from the RETScreen model.
The actual PV generation data are
trend logged and archived on a separate data monitoring system, which
was not accessible to the author at
the time of this writing.
Horizontal Axis Wind Turbine.
A 2.4 kW horizontal axis wind turbine, Skystream 3.7, is mounted on
the front lawn. The estimated electricity generation is 3,614 kWh/yr
based on the RETScreen simulation model at an average monthly
wind speed of 9 mph. The actual
power generation from the wind
turbines is not currently metered
separately due to some unavoidable
technical difficulties.
Vertical Axis Wind Turbine.
A 5 kW Vertical Axis Wind Turbine
(VWAT) is installed at Dr. David
Suzuki Public school. The power
curve data (kW vs. wind speed) for
the vertical axis wind turbine was
not available from the vendor, so
the electricity generated from this
turbine was not estimated using the
simulation tool.
Solar Air Heating.
Air-handling unit (AHU-3) serving
the kindergarten classrooms on the
southeast part of the building and
the administration area is coupled
with an unglazed transpired solar
collector (SolarWall) that preconditions the outside air prior to

BUILDINGS
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Renewable Energy
Generation

Vertical and horizontal axis wind turbines
provide a small amount of renewable
electricity to the school.

BUILDING ENVELOPE
Roof
Type Cold applied styrene-butadienestyrene (SBS) modified bitumen membrane roofing over metal deck
Green Roof Cold applied elastomeric
protected membrane roofing system
Overall R-value 27.5 – 30.3
Reflectivity 0.71
Walls
Type Exterior wall insulation, sprayed-inplace polyurethane foam insulation over
masonry backup wall and semi-rigid
mineral wool fiber batt insulation inside
metal stud backup walls
Overall R-value 22 – 32
Glazing percentage 21% overall
Basement/Foundation
Basement Wall Insulation R-value R-6
Windows
Effective U-factor for Assembly
0.32 for fixed window and 0.52 for
operable window
Solar Heat Gain Coefficient (SHGC)
0.3 for fixed window and 0.22 for
operable window
Visual Transmittance 0.51
Location
Latitude 42˚
Orientation East-west

HPB.hotims.com/38001-5
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Above To create a high quality indoor
environment for students and staff, the
school includes a living wall and several
innovative fresh air strategies. Fresh air
is brought in through five intake units —
one connected to a solar wall, one connected to earth tubes and three fitted
with energy recovery ventilators. The ventilation air sent through the solar wall is
heated by the sun as it passes behind
the solar panels, while the air passing
through the concrete earth tubes is preheated or precooled by the ground before
entering the building’s ventilation system.
Right The gymnasium is heated through
the radiant floor and cooling is provided
by two separate water-to-air heat pumps.
Free cooling through natural ventilation
also is provided for each of the classrooms and the gymnasium.

entering the air-handling unit during the heating season; this solar
collector is bypassed during the
cooling season. The 160 ft2 (8 ft by
20 ft) solar collector for the solar
wall is mounted on the vertical wall
at 10˚ due south. It collects 23% of
available solar energy during winter.
The collector’s design flow rate is
6,467 gpm, for a minimum supply
air temperature of 61°F, maximum
useful air temperature of 84°F.
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According to the simulation model,
the heating energy savings is 993
kWh/yr due to the solar air heater.
Actual energy savings data is hard
to compute, as the building automation system constantly modulates
the amount of airflow being drawn
through the solar air heating system
to maintain the supply air temperature at setpoint.
Solar Domestic Water Heater.
A solar-heated water system produces domestic hot water for the site.
System components include two roof
mounted flat panel solar collectors
(40° slope at 0° azimuth, 54.36 ft2
collector area), one 79 gallon dual
coil storage tank and a packaged
pumping and control system.
A 4.5 kW electric element provides top-up heating for times that
the solar panels do not generate at
their full capacity. It is scheduled to
bring the storage temperature up to a
minimum of 140°F. If solar hot water
generation exceeds the required
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demand or if the hot water temperature exceeds the maximum setpoint
temperature, the excess hot water is
rejected in the ground source loop.
According to the simulation
model, the energy savings from the
solar water heater is 2,752 kWh/yr.
Actual energy savings are not
available, as the required metering
points have not been provided on
the building automation system.

BUILDING TEAM
Owner Greater Essex County District
School Board
Architect
McLean + Associates Architects
General Contractor
Mady Contract Division Ltd.
LEED Consultant, Energy Engineer,
Commissioning Agent, Building
Performance Monitoring Specialist
Enermodal Engineering
Mechanical/Electrical Engineer
Smylie & Crow Associates Inc.
Civil Engineer Lucente Engineering Inc.

HPB.hotims.com/38001-28
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Indoor Environment

Energy Performance
During the design stage, the energy
simulation was performed using the
National Resources Canada EE4
front-end interface to the DOE-2
building simulation engine. Energy
simulation predicted an annual
energy cost reduction of 64.4% relative to the MNECB-1997, Natural
Resources Canada, baseline.
Dr. David Suzuki Public School
scored an 82 ENERGY STAR rating.
The annual energy consumption
in 2011 was 25 kBtu/ft2 · yr, with
an energy cost of $52,000. The
overall energy performance is 20%
better than the prediction derived

from the computer generated
simulation model.
The school’s performance suggests that the energy conservation
measures are installed as per design
intent, the mechanical equipment
control sequences are implemented
properly and the students are aware
of energy savings features and are
making efforts to reduce energy use
by turning off lights and appliances
when not in use.
The HVAC system at Dr. David
Suzuki Public School uses non-CFC
refrigerant, R-410A, which meets
LEED requirements. The annual
electricity consumption has been

Left The transparent walls of the
mechanical room allow teachers to explain
how the various types of energy-efficient
equipment work.
Above The Dr. David Suzuki Public School
uses about 46% less potable indoor water
than a conventional building. A rainwater
cistern collects water from the second story
roof to use for toilet flushing. A clear pipe
goes through the interior of the school so
students can see the rainwater passing
through the pipe to the cistern.

reduced by 740,000 kWh as compared to the MNECB reference, which
corresponds to 180 tons of equivalent
CO2 emissions based on Ontario electricity generation and greenhouse gas
(GHG) emission factor, and using a
multiplier of 1.1 to account for transmission and distribution losses.2

As teachers, students, and staff
spend many hours a day in the
school environment it was important
to the owner and design team to create a healthy indoor environment.
This included using low-VOC (volatile organic compounds) materials,
such as paints, sealants, adhesives,
coatings, and carpet. An interior
living wall and a second-floor green
roof outdoor classroom further
reinforce the building’s connection
with nature.

Water
The school uses 91% less indoor,
potable water than a conventional
school in Windsor through the use
of low-flow plumbing fixtures and a
706 ft3 rainwater cistern that stores
rainwater collected on the roof to be

used to flush toilets. The water is filtered and treated with an ultraviolet
system prior to distribution. Outside,
a native species landscaping plan
eliminated the need for irrigation.

Cost and Complexity
The Dr. David Suzuki Public
School is relatively expensive for an
elementary school at $232/ft2. This
was due to the demonstration technologies, such as PV panels and two
types of wind turbines.
The project received $2 million
in support from the Ontario Green
Schools Initiative to showcase some
technologies and create a building
as a teaching tool.
The overall cost was high because
some technologies were not cost
effective or savings overlapped with
other technologies.

The main owner goal was not to
create an inexpensive design, but to
showcase to students and others what
can be achieved with today’s technologies. Also, some of the additional
cost was offset by additional funding
sources available for green schools.
The building is more complex
than a typical school — or even a
typical green school. This is largely
due to the desire to demonstrate a
variety of technologies and strategies. Despite this complexity, the
school is well operated and has
exceeded certain design targets
for performance.
Based on a life-cycle cost-benefit
analysis,3 Dr. David Suzuki Public
School is estimated to have a
simple payback period of 18 years
as compared to an MNECB reference building. The estimated total

LESSONS LEARNED
Adjusting Setback Temperatures for
Areas with Radiant Heated Floors
Through the commissioning process, it
was found that implementing setback temperatures for the classrooms at night was
challenging. A program was in place to
ensure that space temperatures returned
to occupied setpoints prior to the children
arriving. This meant, however, that the slab
began to warm up in advance of the space
being occupied. The occupied setpoints
were achieved at the proper time. However,
the added load of the occupants combined with solar gains, increasing outdoor
air temperature, and a heated mass of
concrete, caused the spaces to overheat.
Setbacks had to be limited during heating
season to avoid this issue.
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Turn Off the Pumps Functional testing
found that many times throughout the
year, the space temperature was satisfied
without any of the heat pumps running.
A program was implemented in the BAS
to allow the pumps for the ground heat
exchanger to be turned off when there was
no demand. This represented an important
reduction in energy since the pumps are a
significant electrical load on the building.
Value in Commissioning and
Measurement and Verification Both LEED
commissioning (fundamental and best
practice) and LEED measurement and
verification (M&V) were provided on this
project. M&V identified how the energy
consumption of the building improved
through the commissioning process. M&V
also helped in the commissioning process
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by identifying systems and equipment
where the energy consumption did not
make sense. For example, M&V identified
that pumping power was higher than anticipated. A closer examination of the trends
showed that the sequence to turn off the
pumps when they were not required was
not functioning properly during the winter.
Importance of Owner and Occupant
Involvement The school is committed
to sustainability. Students learn about
the building and sustainability as part
of their curriculum. A website has been
created for users of all ages to educate
them about some of the features of the
school (www.suzukipublicschool.ca). When
the owner and occupants care about the
performance of a building, it leads to
increased performance.

HPB.hotims.com/38001-30

incremental cost was $1,750,000
and yielded total energy and
water cost savings of $80,000.
Maintenance cost savings were estimated to be $19,000 per year.
This analysis included an estimated revenue of $25,000 per year
from the PV panels under Ontario’s
ABOUT THE AUTHORS
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FIT program. The other effective

energy conservation measures are
the GSHP system, daylight sensors
and occupancy sensors.

Conclusion
Ultimately, the high performance
of this building is a result of its
good envelope, a high quality
mechanical system that was well
commissioned, and owner involvement and dedication to performance. The school demonstrates
how the LEED Platinum rating
system can be used to spearhead
an energy-efficient design that
also makes use of alternative funding sources to sponsor innovative,
renewable energy technologies otherwise unavailable within a school
budget. A school like this provides
the opportunity to incorporate

green building education into
the design of the building and its
long-term operation.
The school received incentives
from High Performance New
Construction (HPNC) incentive,
ecoENERGY incentives from Natural
Resources Canada and Ontario Solar
Thermal Heating Incentive (OSTHI)
from Ontario provincial government
for renewable heat for solar air and
solar water heating system.•
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