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A responsive design approach that respects and learns from nature, which focus not
only on reducing harm to the environment, but also on being a positive contributor
to the surrounding ecosystem.
Consequently, this thesis project was conceived to become an integral part of nature
and enhance its surroundings. This was the approach taken for the proposed
Fletcher Wildlife Garden Interpretative Center (FWG-IC) – a proposed two-level,
approximately 1800m² building, designed to act as the nucleus for an area that has
seen a significant amount of re-naturalization over the last 25 years in central
Ottawa.
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The Client: OFNC’s FWG
The Fletcher Wildlife Garden (FWG) is a long-term project of the Ottawa Field
Naturalists' Club (OFNC). This is a long-term project to demonstrate the value of
restoring native habitat in areas where this habitat has been lost or compromised,
specifically in urban centers. The current building is small and has outlasted its useful
service life and is no longer adequate for the intended use and scope of the potential
educational outreach. The new proposed interpretive center will be a landmark for
ecological integrity and sustainability, which would make it exceptionally unique to
this location.
The interpretive center will address the growing issue of native habitat loss due to
the increasing urbanization in Canada. Habitat loss for native flora and fauna is the
primary reason for ecological degradation and species extinction. By educating the
public via demonstration wildlife gardens, interpretive signage, and from the
interpretive center itself, it will be one step in filling a need for further outreach and
education as well as potential long-term research to help fulfill the need of FWG
mandate.
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Biomimetic Design Principles
In order to become part of the ecosystem and contribute to area’s natural beauty,
the design needed to integrate in key areas; each inspired design strategies and
defined the form, function, and ultimately the integration of the building into the
landscape.
First, the design needed to respond to the specifics of microclimate and adaptable to
changing conditions to minimize energy input requirements. – Passive design
strategies for heating, cooling and natural lighting. Crucial to this was the
interpretation of climatic data, which resulted in the building form responding to
optimum exposures throughout the seasons – avoiding sun exposures during the
overheating periods and taking advantage of solar exposure during underheating
seasons. A cantilevered roof along with a tilted south façade was digitally modeled
to react to the path of the sun throughout the year. Different design iterations were
tested until an optimum solution was found, meaning the building is shaded during
the summer, but allows winter sunlight deep into the building, contributing to
passive strategies. Northern exposure was minimized by sheltering most of the
façade into the earth, which then becomes less susceptible to the impact of extreme
outdoor air temperatures, so the effects of adverse weather is minimized.
Temperatures inside the building are more stable requiring less energy inputs.
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Second, the building needed to be uniquely embedded in its place, reflecting the
natural landscape that surrounds it. Key to this was the removal of the boundaries
between the building and the landscape through the integration of building
components and systems that stimulate life and biodiversity, extending the design to
the landscape. By reflecting the site and ecosystem around it, the building becomes
part of the natural environment and shares habitat, water and energy. The proposed
exterior materials, such as wood cladding (reclaimed) and natural stone, indigenous
to the area, reinforces this idea. The partial planted roof along with exterior gardens
provide habitat for other organisms, extending nature to the building. Educational
and public areas spill from inside to the immediate exterior gardens and out to the
habitat network. A series of bioswales, native plant species and a pond manage
stormwater volumes from parking area and the roof, while supporting biodiversity.
Captured water is stored in the pond and in an underground cistern, which is to be
reused for irrigation, flushing toilets and urinals. Wells top-up water supplies; all
wastewater is treated on-site by the incorporation of an eco-machine within the
greenhouse, which functions similarly to a wetland, only instead of a body of water,
the process occurs within individual tanks, creating independent treatment zones;
continuously replenishing and recycling, similar to natural water cycles.

06

Third, the energy required is achieved by the integration of solar panels along the
guard, the greenhouse glazing and parking area. In total approximately 380m² (200
on the building) of surface area is provided, enough for a 95kW PV system, estimated
to generate 127MWh per year 1. It’s expected to generate more than enough energy
to offset the amount of energy it uses, based on 'Energy Use Intensity' (EUI) of
70kWh/m², which is on par with Canada’s most efficient buildings 2. Geothermal
piping brings tempered fluid from deep boreholes. Heat pumps utilize the earth's
steady temperature to heat cool and provide hot water. This thermal energy is used
for heating the building’s water and for heating and to a lesser extent cooling needs.
As discussed, the building itself is designed to passively help with the energy
requirements, including the design of the northern and southern facades to minimize
heating and cooling loads through all the seasons. The proposed wall and roof
construction follows the ‘Perfect Wall’ thermal specifications, which is a R-60 roof, R40 walls, R-10 slab combined with triple paned, high performance windows. Glazing
is provided throughout the southern façade to provide natural light and a continuous
connection to the outdoors. Operable windows invite summer breezes to blow
through the building, assisted by high efficient ceiling fans.

1

2

Modeled using the National Renewable Energy Laboratory (NREL) web platform
Based on NRC’s publication “ecoENERGY Efficiency for Buildings”
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Last, the focal material is wood; the structure proposed is nearly entirely made up of
wood. The project features a geometrically-complex roof, supported by exposed
glue-laminated (glulam) beams and struts that were designed as a metaphorical
reference to the veins in leaves, but still reflecting the overall architectural
expression of the building. The main (expressive) structure is made up of girder
beams supported on triangular-shaped columns, secondary and tertiary struts are
arranged in a trapezoidal-shaped formation holding thin layers of cross laminated
wood panels.
A strategic placement of load-bearing members and bracing is
anticipated, thus a suggestive lateral support system, focusing on where the heavy
vegetated roof is being planned is proposed. Designed and manufactured for easy
site assembly and disassembly, without the need of large steel connecting brackets
or bolts, each wood member is sized and milled for optimum structural performance
by using latest finite element software, where engineers can create an explicitly
wood structure executed in an efficient and elegant form. Further, each of the four
column-girder-beam assemblies are sized differently, demonstrating a sense of
growth as spans increase, which also extends to the south facade structural
arrangement. This can be achieved by new prefabrication technologies, which
affords a whole new set of possibilities.
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Biomimetic Design Product
The proposed interpretive center blends seamlessly with its surroundings in the
Fletcher Wildlife Garden and metaphorically similar to a flower, the building reflects
its native bioregion; it captures and treats all of its water, it generates its own energy,
and it is inspiring. This model of biomimetic design development may seem like a
giant leap, but the founding principles are displayed daily as life regenerates. At its
core, this design approach aims to enhance the ecosystem around it by producing a
surplus of clean energy, water, habitat, and ecosystem amenities. The result is a
building that truly reflects the place around it, and the wonder of the natural
ecosystem.
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