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A Grander View

2. GENERAL DESCRIPTION

Enermodal outgrew its Kitchener headquarters in 2007 and began planning for the
construction of a new office. Enermodal performed LEED certification, energy efficiency
engineering, commissioning, building performance monitoring, green education program
development, and mechanical/electrical engineering, while local firms Melloul-Blamey
Construction, MTE Consulting, and Robertson Simmons architects inc. performed contractor,
structural/civil engineering, and architecture consulting respectively to round out the design
team. :

By the end of 2009, 10 buildings were LEED Canada-NC (New Construction) Platinum
certified. Enermodal not only wanted A Grander View to join this group, but aimed to design
the first building to earn a triple Platinum rating: LEED-NC, LEED-CI (Commercial Interiors),
and LEED-EBOM (Existing Buildings: Operations & Maintenance). More specifically, because a
building’s energy use is its most significant impact on the environment, A Grander View was
designed to use 65 kWh/m?compared with the Canadian average of 400 kWh/m?, and take
the title of Canada’s most energy-efficient office. Also, .Enermodal wanted to demonstrate
what is possible when technical expertise and ingenuity are fueled by strong commitment. A
Grander View showcases never-before-used materials, an innovative mechanical system, and
an unconventional approach to interior fit-up. A primary design influence was the desire to
create a beautiful and comfortable work environment for employees. A narrow building
footprint (only 12 m across for the three-storey, 2,150 m?building) allows every occupant to
have an outside view and access to abundant natural light.

Enermodal is on track to achieve these goals with its LEED-NC and CI Platinum applications
already submitted to the Canada Green Building Council and early monitoring water and
energy data indicating that A Grander View will use over 80% less energy and less water
than a conventional building.
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3. ENERGY EFFICIENCY AND HVAC

For decades, Enermodal has preached that the best approach to energy efficiency in buildings
is first to reduce the demand for energy to the lowest possible level and then to meet that
demand through the most efficient means. Enermodal building designs are characterized by
airtight building envelopes, simple but effective mechanical systems, energy-efficient lighting
design, thorough building commissioning, and on-going energy performance monitoring.

After the creation of the desired building design for A Grander View, the Enermodal Energy
Division conducted an energy analysis (using EE4 v1.7) to confirm that the proposed design
was optimal from an energy standpoint. The computer model predicted savings of over 80%
compared with a conventional building (MNECB). This model was verified by Canadian
government agency NRCan.

A Grander View has an extremely airtight and well-insulated building envelope, made possible
in part by insulated concrete form (ICF) walls. To avoid thermal bridging (heat loss between
two poor insulators) between the thick, concrete walls and the window openings, the
construction team lined the window opening with insulation. Plywood bucks were used to
protect the insulation. The ICF joints were sealed to prevent moisture from penetrating the
building shell. The r value of the walls is 30.

If the remarkab!e energy efficiency of A Grander View could be attributed to a single element,
it would be the mechanical system. The design team’s approach was to use on-the-market
equipment in a well-conceived design—good basic mechanical engineering that examined
how different mechanical elements should interact and how to carefully control system
operation. '

Before entering the building, outdoor air first travels through concrete earth tubes to temper
the air using the ambient temperature of the earth. This decreases the amount of energy
needed to bring the air to the desired indoor temperature.

During the winter, heat and moisture recovered from exhaust air is transferred to the
incoming air through energy recovery ventilation units. This ventilated air is then delivered to
building occupants. The reverse process occurs during the summer.

Typical office buildings are heated by boilers and cooled by rooftop air conditioning units.
These two systems work independently of one another, and often at the same time.

- Simultaneously heating and cooling a space is never energy efficient! A Grander View's
mechanical design is efficient because one system provides heating and cooling, and never
both functions at the same time.

A Grander View is heated and cooled by three air-source heat pumps located on the roof - one
pump assigned to each floor. The heat pumps are connected to 60 small fan coil units located
throughout the building that distribute the heating or cooling from the heat pumps. This
innovative use of many small fan coil units is called a “multi-split” system and allows for
occupants to control the temperature and humidity in small workspace areas.
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The fan coils are connected by piping that carries refrigerant. The refrigerant is sent through
the piping by variable flow compressors that can work at very low speeds. These compressors
allow the system to run with a reduced amount of energy, an improvement over most
heating/ cooling systems, which operate at full-on or full-off. The entire system is controlled
by of thermostats that send a (wireless) infrared signal to the automation system integrated
into the fan coils. i

Energy efficiency was also a factor in the design of the summer cooling system, which makes

use of natural cooling—the outdoor air temperature. At A Grander View, an automated louvre

at the top of the atrium opens to exhaust hot air; nearby operable windows are opened to

bring in cool air. The louvre and fan are controlled by sensors that monitor indoor and

_ outdoor conditions. Server rooms that house computer equipment typically generate a
significant amount of heat. At A Grander View, this heat is reused to provide the building’s

- entire domestic hot water demand through an air-to-water heat pump system. This also
reduces the amount of energy needed to constantly cool the server room.

A Grander View’s mechanical system not only changes the way the different technologies
interact, but also increases the degree to which occupant needs determine mechanical
system operation. In this building, occupancy sensors (there is no building automation
system) ensure that the heating/cooling system brings a room to the ideal indoor
temperature only when someone is in that room. Also, CO:sensors on the walls activate the
ventilation system accordingly: if more people enter a room, more ventilation air is brought
in.

A Grander View features 24 rooftop photovoltaic panels that provide 5.5 kW peak electricity. To
‘maintain the watertight roof membrane, the panels are not anchored to the roof but are
mounted on concrete pads. These panels not only provide electricity, but also helped solve a
problem for the design team. The City had required Enermodal to “hide” its rooftop
mechanical equipment. As this was undesirable from an efficiency perspective, the design
team proposed to the City that the solar panels could obstruct the view of the mechanical
system, a proposal the City accepted. ’

The building only uses electricity (no natural gas). To meet of the electricity demand at A
Grander View, Enermodal has purchased green power from hydro, wind, and solar sources.

Lighting is one of the largest energy draws in a typical office. At A Grander View, however,
daylighting is the main source of light for the office. Daylighting sensors automatically dim
lights when daylighting is sufficient to decrease the need for artificial lighting. Occupancy
sensors are located throughout the building to turn off lights when a space is unoccupied.
After decreasing lighting demand, Enermodal increased lighting efficiency by the use of lower
wattage fixtures, such as premium efficiency T8 lamps and ballasts and compact fluorescent
pendants. A Grander View is predicted to achieve just 8 W/m: lighting power density (38%
below energy savings required by ASHRAE 90.1). .
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4. WATER EFFICIENCY

A key part of A Grander View’s water conservation is an innovative rainwater cistern. As with
other cisterns, rainwater is directed from a rooftop drain into a 30 m3concrete storage tank
located underground. This non-potable water is used to flush toilets. In most cistern systems,
municipal water is added to the cistern when rainwater is insufficient. The water is then
pumped to the plumbing fixtures in the building. At A Grander View, the municipal system is
not connected to the cistern but flows directly to the plumbing fixtures when rainwater is
insufficient. This configuration saves the energy used to run pumps and preserves pressure
built into the municipal system.

A significant energy use in most cistern systems is a series of filters to remove sediment from
the water before it is delivered to its end use. To eliminate these filters, the cistern system at
A Grander View includes the following elements:

O Rainwater initially passes through a screen to remove most sediment.

O Water is delivered to the cistern at a reduced rate so as to not disturb the settled sediment
at the bottom of the cistern.

0 The pump that takes the cistern water into the building floats near the top of the water
level rather than being located near the bottom of the cistern.

The resulting water is cleaner, and the overall system more energy-efficient, than a
conventional cistern. This cistern design has never been used before and is another
Enermodal “first” that is likely to be replicated in other building designs in coming years.

Although most water used in the building comes from the cistern, Enermodal receives
additional potable water from recapturing and using heat pump condensate created during
the building cooling process. At peak cooling season (when rainwater would also be scarcest),
the cooling process will produce 20 L per hour - that is enough to flush a toilet five times.

In most office buildings, the largest single use of water is irrigation. This unnecessary water
waste was eliminated at A Grander View through landscaping that uses only native, drought-
resistant plants. ' '

Inside the building, all plumbing fixtures are water conserving, as is the kitchen dishwasher.
The men’s restroom even includes a waterless urinal. Together, the water conservation
strategies result in a predicted 82% reduction in potable water use (with A Grander View
using 107, 527 L/year or 50 L/m?).

No water is used for irrigation.
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5. MATERIALS

At A Grander View, the foliowing materials came from salvaged sources:

0 The stone fagade for most of the first floor was salvaged from the demolition of Calvary
Pentecostal Church in Woodstock, Ontario.

0 The beech fiooring in the lobby was from a demolished Toronto building.

0 The retaining wall on the north side of the property was from the demolished St. Clair River

Tunnel in Sarnia, Ontario.
0 70% of the furniture from the previous Enermodal office was re-used.

Enermodal’s new office includes a variety of materials with high recycled content: exterior
steel (27%), structural steel (74%), rebar (100%), paint (100%), paper-based countertop
(100%), porcelain tile (40%), carpet tile (80%), ceiling tile (80%), gypsum board (95%),
concrete (30%), metal studs (62%), and mineral (40%), batt (35%), and spray foam
insulation (17%).

Half the building materials used at A Grander View are from loca! sources, including concrete,
structural metals, sandstone on exterior of building, rebar, interior gypsum board, and metal
studs.

As a green building consultant working on over 250 LEED buildings, Enermodal had worked
with these materials and suppliers in the past and knew they were durable, easy to maintain,
genuinely “green,” and cost-effective.
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6. INDOOR ENVIRONMENT

While A Grander View's large windows allow maximum daylighting, the size and type of the
windows were also determined by the need to minimize energy loss (heat in winter and
cooling in summer). The windows are triple-glazed, low-emissivity, and argon-filled with
insulated spacers. The fibreglass frames are better insulators than traditional aluminum
frames. Although the window selection resulted in a higher window cost, this cost is offset by
the elimination of perimeter heating and by decreased utility costs that result from decreased
heat/cooling loads. The window to wall ratio is 30%.

Type uUSI SHGC
Operable 1.38 0.21
Fixed 0.84 0.23
Glass Doors 2.55 0.28

Even when energy-saving windows are used, conventional office buildings suffer from
unwanted glare and high solar heat gains during the summer. To address this problem, A
Grander View is oriented along an east-west axis, minimizing problematic east and west
exposures. Recessing the windows deep into the walls provides window shading when the sun
is high in the sky. To cope with low sun angles, solar heat gain and glare is eliminated
through the use of automated external shades. These shades, which are activated by a
programmed level of incident solar radiation, are in more common use in Europe but have
not been used very frequently in Canada. The roIIer'shades not only prevent glare but also
keep any absorbed radiant heat outside; this helps to prevent unnecessary cooling costs.
When glare conditions change, the blinds automatically re-open to permit views and daylight.

The desire for maximum daylight determined three key building features. One feature is the
buiiding’s unusually narrow footprint—it is only 12 m wide. This allows every workspace to
receive light from two directions. The second feature is the use of interior glass walls
wherever possible, including in meeting rooms and enclosed offices. These walls allow light to
penetrate deep into the building core. The third feature is a large skylight that provides
natural light to the central atrium, stairs, and corridors. The result of these three design
features is a naturally-lit work space for every employee and every task.

Another factor in office design related to employee health and happiness is air quality.
Another common cause of poor indoor air quality is office equipment. At A Grander View, office
equipment that emits pollutants, such as photocopiers, is located in a separate room with a
separate ventilation system that sends toner and generated ozone directly outdoors, rather
than re-circulating pollutants throughout the office.

There are alternatives to VOC-laden materials and furnishings for those design teams willing
to make careful selections. At A Grander View, low-emitting products were used throughout
the building. All sealants, adhesives, paints, and coatings are water-based products with
extremely low VOC levels. Millwork, laminates, and office furniture are formaldehyde free. All
carpet is Green Label Plus certified, and all furniture is GREENGUARD certified.
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7. OPERATIONS AND MAINTENANCE

At Enermodal, a key part of monitoring corporate environmental impact is targeting LEED-
EBOM Platinum certification. LEED-EBOM (Existing Buildings: Operations and Maintenance) is
a new rating system that addresses the ongoing business processes and behaviours required
to operate a sustainable facility. LEED-EBOM describes the necessary operational policies and
must be renewed every five years. Some of the aspects of building operation addressed by
this rating system are housekeeping, purchasing policies, and waste management.

Many office cleaning products contain chemicals that are dangerous to janitorial staff and
reduce indoor air quality for employees. Therefore, Enermodal implemented a green
housekeeping program that specifies that all cleaning products are EcoLogo certified to be
non-toxic.

In regards to purchasing policies, every purchase, from new office furniture and equipment to
food for company events has the environment as the determining factor. For example, at
least 50% of all food purchased by Enermodal is either organically or locally produced, or
both, and all office coffee is fair trade.

Carbon neutrality encompasses everything from building energy use to business travel to
employee commuting.

To encourage green living away from the office, Enermodal developed some of the most
progressive employee green incentive programs in North America to encourage employees o
live green lives away from the office. These incentives were developed in collaboration with
the Enermodal Employee Sustainability Committee. This committee meets once a month and
proposes policies that contribute to improved business processes and employee satisfaction.
Some of the employee incentives include complimentary bus passes, low-flow showerheads,
compost bins, and rain barrels as well as $1,500-3,000 off the purchase of a hybrid vehicle.

A significant environmental impact of any business is the energy consumed by business
travel. This is particularly true for Enermodal because LEED consultants and commissioning
agents make frequent visits to construction sites. To minimize the carbon emissions from
such travel, A Grander View includes a video conferencing system that will help Enermodal
reduce the number of business trips for meetings. Additionally, Enermodal has commissioned
a high-efficiency carshare vehicle to be at the office at all times for employees to use for site
visits rather than their own (potentially more gas-intensive) vehicles.
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8. CAPITAL BUDGET AND ECONOMIC
PERFORMANCE

The project cost approx. $250/ft> compared with a typical office building which is about
$225/ft>. The increased cost was primarily due to improved materials (i.e., exterior blinds,
FSC certified cedar for exterior, salvaged stone from a local church demolition) and other
sustainable investments such as the cistern system and the PV system.

The increased cost will be paid back by the improved energy and water performance in 10
years or less. As Enermodal intends to occupy this building for several decades, this
represents a strong investment.
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9. SOCIAL AND CULTURAL IMPLICATIONS

Early on, Enermodal engaged the City of Kitchener and the surrounding community in the
design process. Several meetings with adjacent neighbours and the City were held prior to
the start of construction. The City of Kitchener was pleased Enermodal was interested in
locating in the Bridgeport community which was undergoing a revitalization. Enermodal
contributed to the development of the City’s plan for revitalization of this area. At the advice
of local community groups and the City, Enermodal offered to extend the Walter Bean Grand
River Trail along its property and maintain this portion of the trail.

In terms of landscaping, the hope at A Grander View was to inspire other property developers
to follow Enermodal’s lead and manage stormwater, promote biodiversity, utilize native
species plants, create wildlife habitats, and achieve a pesticide- and irrigation-free landscape.
Thus, one goal of the project was to use this LEED Platinum building as an example of what
can be achieved in native species landscaping.

Best of all, this landscaping plan requires no pesticides, fertilizers, or irrigation, as native
species are genetically adapted to cope with local climate conditions and pests. This is a great
environmental benefit, as pesticides and fertilizer create a variety of environmental and
human hazards, such as polluted groundwater and harm to those applying these chemicals.
Also, irrigation is the largest use of water in most commercial office buildings during summer
rhonths — a waste that can be avoided with plants that can adapt to dry spelis. All these
qualities of A Grander View's landscaping help keep maintenance efforts to a minimum.

A vegetated parking island is not only aesthetically pleasing but provides an important
function: stormwater managemeht. Typical parking lots send rainwater full of debris, oil, and
phosphorus into municipal water systems, costing local government millions to clean and
manage. A Grander View’s parking lot island, which has a stormwater drain at its lowest point,
will not only manage the volume of water sent to municipal systems but increase the quality
of the stormwater. '

A Grander View will contribute to the public good at an individual, community, and national
level. All design and construction team members besides Enermodal had never worked on a
Platinum project previously. This was a great opportunity to learn about creating a high
performing, sustainable building.

A Grander View, as Canada’s most energY—efﬁcient building, sets the bar high for other
companies and design teams to emulate.

Already, hundreds of professionals and members of the public have been given tours of this
building - taking with them an increased knowledge of green buildings and what is possible.
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