PMC Sierra, Burnaby Campus — Building Systems

The design teams’ mandate: A world class building, for a world class client!

Starting with an integrated design approach, the Project Design Team developed practical targets for the
sustainability aspects of this project, based on the LEEDS guidelines. Refer also to the Musson Cattell
Mackey Partnership Exhibit for this project.

I. SUSTAINABLE SITES

Since the project involved the re-development of a “brown field site” which was heavily paved and
occupied by a large warehouse building, it was reasonable to expect that we could substantially reduce
the present stormwater runoff to nearly “green-field” conditions, or as close to the original “natural site”
runoff levels as possible. To this end, extensive stormwater management tactics were incorporated in the

design:

= On site stormwater detention, including controlled-flow roof drains;

= Extensive use of site landscaping and minimizing hard surfaces.

= Siltation control and soil erosion measures during construction/excavation phase.

= Underground parkade area was maximized to increase planting areas and landscaping at the
surface.

II. WATER EFFICIENCY

The estimated reduction in stormwater runoff from the site is approximately 65% compared to the former
use of the property. The site landscaping was selected to include native plants, which would not need
extensive irrigation measures.

The building plumbing fixtures are specified as “low-flow” style to minimize water use and sanitary sewer
loads. This allows savings to be made in copper pipe sizes and quantities of materials for the plumbing
system.

Ill. ENERGY & ATMOSPHERE

For the building mechanical systems, a comprehensive review of various strategies and systems resulted
in the European "thermo-active slab” system being selected for the project HVAC system. Radiant
cooling from the overhead concrete floor slab performs the basic temperature control in the space, while
the ventilation system supplies 100% outdoor air via a displacement ventilation air distribution system,
using the raised access floor. Air to air heat exchangers are incorporated in the central ventilation air
handlers of each building, using the washroom exhaust as the building “relief air”, to create a virtually
energy neutral ventilation system.

The design of the mechanical system, using a thermo-active slab compared to a Model National Energy
Code building, which uses conventional “all air systems”, resulted in:

= Savings of approximately 1100 metric tonnes of CO, per year compared to an MNECB model
building.
= Virtually eliminates the need for refrigerant-based cooling equipment.
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= Estimated energy savings of over 60% below a comparable MNECB model building.

= No net capital cost premium for the project compared to current similar office building capital
costs.

= 100% outdoor air ventilation system, which is designed to be energy neutral.

= High quality indoor comfort conditions.

IV. MATERIALS & RESOURCES

The thermo-active slab system uses the high thermal mass storage of the building structure to enable off-
peak heat rejection using medium temperature water piped through the slabs. In cooling mode, the in-
slab water temperature generally runs at approximately 16°C, thus CFC based water chillers are not
needed. Building cooling is accomplished by a fan powered evaporative fluid cooler to reject the heat at
night, effectively “re-charging” the floor slabs for another day of cooling.

This concept can only work effectively if the building envelope is of a very high quality and performance.
While the high performance building envelope could be seen as a premium cost to the project, the
additional envelope capital costs were offset by savings in the mechanical system costs. This resulted in
a building HVAC system that would use 60% less energy than a conventional system, at no net premium

cost to the project.

The design team must work together to properly define the exterior glazing properties to eliminate the
transient thermal zones around the perimeter of the building. The glazing is specified to have a high
thermal resistance so it does not act as another radiant surface, working against the radiant slab
temperature control system.

Geothermal heat pumps were studied to determine if further energy savings could be found. Ironically,
the HVAC system was already so efficient that only minor incremental savings could be achieved, at a
premium cost, and with the added drawback of additional CFC refrigeration systems.

V. INDOOR ENVIRONMENTAL QUALITY

This type of radiant cooling system, using the building structure as a thermal storage device, creates a
near uniform indoor climate so that extensive local temperature controls are not needed. In fact, this
system requires about 60% less controls than a conventional “all-air” HVAC system, but results in better
indoor comfort conditions. Opening windows at the perimeter are provided as an opportunity for local
control.

Thermo-active slab systems have been used successfully in Europe for the last 20 years. Radiant
energy/heat exchange takes place at the speed of light, and the huge thermal mass of the slab is self
compensating for variable cooling and heating loads in the space.

The extensive atriums in the complex are conditioned using natural ventilation systems with motorized
dampers, supplemented with small local cooling and heating terminal units such as radiant panels, and
packaged force flow fan coil units.
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