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I. PROBLEM STATEMENT

To design a freestanding passive and active solar sustainable structure with an emphasis on form to provide a space for living. 
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II. THE SITE
A. PRECONDITIONS
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Project Name: Solar on Livingston
Client Name: Angela and Dan Ciavarella
Land Location: Municipal Address: 375 Livingston St W. Barrie, Ontario

Legal Address: Lot 20, Concession 6
Applicable Authorities: 

OBC Data Matrix and Energy Efficient Design Summary
Occupation (code): 

Part 9, Group C, Residential Occupancies
Zoning Information: 

Arial Perspective of site

NORTH



II. THE SITE
A. PRECONDITIONS
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Context Plan: 
Observations - traffic lights at intersection

- major intersection Livingston St. W. and 
Ferndale Dr. N. 
- surrounding properties – Fully developed 
homes
- homes follow the same visual design 
(traditional, brick façade)
- 2 places of worship near by
- 2 schools near by
- sidewalks on north, south, east and 
west side of the surrounding roadways
-community mailbox
- fire hydrant
- electrical box



II. THE SITE
A. PRECONDITIONS
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Site Assessment:
Observations - Back of home looks into conservation area

- Front of home will be looking at neighbours 
across the street
- Neighbouring yards have mature trees for shading
- No wind on day of visit
- Neighbours walking/taking dogs for walk
- Students walking to and from school
- Sounds; cars, buses, trucks, birds, insects
- Steady vehicle traffic all ways
- Slight upward slope of land by neighbouring fence
- Moderately even ground throughout 
- Existing fence with neighbour and conservation 
area to the rear
- Traffic – Medium to high volume; mostly traveling 

straight through the lights at Ferndale Dr. N



II. THE SITE
A. PRECONDITIONS
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Pre-Planning Diagram:
Observations - Move mailbox

- Create driveway that allows easy to street
- Add foliage/trees to create natural shading in 
front and back yards (will also provide privacy)
- Large deck for entertaining in rear yard
- Pool for exercise and entertainment
- Garden bed and shed



II. THE SITE
B. PHOTO DOCUMENTATION

Land to be developed – Insert address Major intersection – Insert Address

10INDE2000 Sustainable Residential Project Submitted to: Marlene Mitchelmore Oct 7 2019
Interior Design Studio 3 Solar on Livingston- Ciavarella Family Submitted by: Crystal Roy



II. THE SITE
B. PHOTO DOCUMENTATION

Across the street from development – North side of Livingston Road Across the street from development – West side Ferndale Road
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III. RESEARCH
A. PROTOTYPICAL RESEARCH

1. Charles Rennie Mackintosh’s Hill House was Designed from the inside out
By Alyn Griffiths

Critique:

Hill House, built in 1904 in Helensburgh, Scotland is one of Mackintosh’s most influential buildings. Griffiths examines the
typical characters of this design as it relates to Mackintosh’s work and that of the time period. Traditional dark wood interiors
speak to the richness and ornamentation of the time. Details such as tall windows, delicate art-nouveau features along with
white or cream walls and linens mark Mackintosh’s modern signature style in the home.
This house was designed for Walter Blackie, Mackintosh in collaboration with his wife Margaret MacDonald every aspect of
the design process in the home was to be controlled by Mackintosh. However during the construction process, Blackie wasn’t
able to afford the full scope of work for the project and it had to be scaled back to just the main areas of the home.

Hill House Exterior Hill House Interior Hall Hill House Drawing RoomHill House Bedroom
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III. RESEARCH
A. PROTOTYPICAL RESEARCH

2. Glasgow school of art is Charles Rennie Mackintosh’s “Masterwork”
By Alyn Griffiths

Critique:

The Glasgow School of Art has been praised be the Charles Rennie Mackintosh Society as Mackintosh’s “masterwork” and
Griffiths points out that throughout the design of this building iconic characters of Mackintosh’s architect can be found. When
Mackintosh was first awarded his commission, he was a junior draughtsman at Honeyman and Keppie. Keppie received the
credit for the design, however when looking at the features of the construction Mackintosh’s signatures are not only present,
they are predominant. Like the Hill House construction for this building had limited funds and so construction had to be
completed in two phases. The first phase was between 1897-1899 which included the central and eastern portions, the
museum, headmaster’s quarters and boardroom. The second phase was completed in 1907-1909, which addressed studio
spaces and basement as well as modernizing the sections previously completed to reflect more modern influences.

Glasgow School of Art Exterior Interior Window Details Library Detail Glasgow School of Art Library
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III. RESEARCH
A. PROTOTYPICAL RESEARCH

3. Willow Tea Room is Charles Rennie Mackintosh’s most complete interior design
By Alyn Griffiths

Critique:

The Willow Tea Rooms was commissioned by Catherine Cranston, who had worked with Charles Rennie Mackintosh previously. For this
project she gave Mackintosh free rain to design the exterior and interior of the building. Like many of Mackintosh’s designs the Willow
Tea Room features white and light cream spaces and facades. These light toned spaces add contrast between; the building and its
surroundings of the time; the tones and the iron work detail as well as highlighting design features, such as windows, interior artwork
and furniture. This was also one of the few of Mackintosh’s designs that were able to be fully realized to due budget. The theme that
inspired this buildings design came from a sonnet by Dante Gabriel Rosetti “O Ye, All Ye That Walk in the Willow Wood”. The words
influenced the organic forms and lines of the design, and perhaps even the subtle touches of colour. Compared to the ephemeral curved
lines of the architectural details the furniture is heavy in the spaces grounding the rooms.

Willow Tea Room 
Facade

Willow Tea Room Interior Detail Willow Tea Room Interior
First Floor View from Above

Willow Tea Room Window Detail
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III. RESEARCH
A. PROTOTYPICAL RESEARCH

4. Drawings from the Charles Rennie Mackintosh archive shoe his “exceptional draughtsmanship”
By Olivia Mull

Critique:

Mull’s article highlights some of Charles Rennie Mackintosh’s most acclaimed work accomplished during his career but also
remembers some of his misses as well. The article praises Mackintosh’s excellent draughtsmanship and mentions a few
competitions that were entered throughout his career usually falling shy of winning.
However, when comparing the facades of the buildings depicted with the light and airy interior details I wonder how much of
the style we credit Mackintosh for us his wife’s Margaret Macdonald. Art Nouveau at the time was about creating beautiful
things because they are beautiful, which is clearly seen in the intricate details of latus work and decorative features. The
elevations drawn by Mackintosh reflect the utilitarian ideals of the heavy Bauhaus movement that came before it. I suspect
that just like generations before her Macdonald’s work went unnoticed until she started working with her husband, and
continued to work under his name.

Liverpool CathedralArtist houseHill HouseAuchinibert, Killearn
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III. RESEARCH
A. PROTOTYPICAL RESEARCH

5. Spotlight: Zaha Hadid
By Patrick Lynch

Critique:

Patrick Lynch’s article about Zaha Hadid addressed her rise to fame, her struggles and her sudden death. He praises her
achievements, awards and her development of a new form of calculations called parametricism. Hadid credits a lot of what
pushes her designs with her visits to museums, art galleries and travels in her formative years. Her father, a diplomat, would
push her to question and think about the process of artists and designers, why they made their decisions. This is an
important thought pattern, understanding why something is achieved as well as how because we have to understand the
decision-making process. Why are you making something beautiful? Or ugly, or obtuse? Knowing these answers pushes
creation past the point of just being, it turns them into something more. After Hadid’s death her firm is continuing to push
the boundaries of design.

Heydar Aliyev Center Riverside Museum Jockey Club Innovation Tower Pierres Vives

17INDE2000 Sustainable Residential Project Submitted to: Marlene Mitchelmore Oct 7 2019
Interior Design Studio 3 Solar on Livingston- Ciavarella Family Submitted by: Crystal Roy



III. RESEARCH
A. PROTOTYPICAL RESEARCH

6. Messner Mountain Museum Corones

Critique:

The Messner Mountain Museum is a deviation from the light, weightless and feminine designs Zada Hadid is usually known
for. The museum focuses on showcasing the history of mountain climbing, and is named after the first person to climb the
trio of mountains. As such it is embedded into the one of the mountains itself, visitors must climb the mountain in order to
experience it. The structure is only that protrudes from the mountain sides are three look out terraces that face the
surrounding mountains. Due to the nature of the project and its location this building has become one of Hadid’s heavier
designs but the sheer fact that part of securing the structure was to bury it. The museum is surrounded by earth and allows it
to be the focus of the design. Hadid isn’t a after to leave behind her signature characteristics in order to create a successful.

Messner Mountain
Museum

Messner Mountain
Museum - Sections

Messner Mountain
Museum – Plan view

Messner Mountain
Museum - Details
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III. RESEARCH
A. PROTOTYPICAL RESEARCH

7. Guangzhou Opera House

Critique:

The opera house sits on a river bank and who’s design is inspired by the river rocks, topography, natural erosion and geology.
It’s design was meant to bridge the gap to unify the cultural centers and the financial sectors. The main opera theater boasts
the best technology available and the smaller theater is designed as a multifunctional space from other performance based
arts. The design of this building has elements that connect the exterior design with the interior structure, such as where
rooms are divided. These elements strengthens the Opera House’s connection to it’s surroundings. The curved lines of the
building and it’s connection to the natural elements around it are the design we have come to expect from Hadid. She design
thinks outside of the box as to what an opera house is supposed to look like and function. This design is both feminine and
aquatic, the exterior panels look like fish scales re-enforcing it’s connection to the river.

Guangzhou Opera
House

Guangzhou Opera
House - Detail

Guangzhou Opera
House - Section

Guangzhou Opera
House – Plan view
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III. RESEARCH
A. PROTOTYPICAL RESEARCH

8. Heydar Aliyev Center

Critique:

Zaha Hadid won the bid to create the Heydar Aliyev Center in 2007, the building is meant as a cultural center. Instead of
following the typical block construction this building was meant to stand out and “look to the future” from the Soviet Union
country. All though the building is meant to stand out from it’s surrounding, meant as an inviting structure to welcome all
members of the community. All walls within the space are bifurcated and fold away opening spaces or guiding through the
building directing visitors to explore the building. This is another example as to how Hadid as taking into consideration the
surrounding and setting of the construction. This building was created relatively early in Hadid’s career and her signature
curved structures have not been developed yet.

Heydar Aliyev Center Heydar Aliyev Center - Section Heydar Aliyev Center - Detail Heydar Aliyev Center
- Plan view
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III. RESEARCH 
B. SUMMARY OF INFLUENCES
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Influences that emerged from the prototypical research are;

1. Have the entire house follow the same design (consistency)
2. Maintain a gender neutral design scheme, not too feminine or too masculine
3. Use the land around the building as a sustainable feature
4. Use organic forms in the structure of the design
5. Use of white as a base allows design features to be accents
6. Windows are used as a source of light as well as a connection to the outside
7. Create spaces for rest and relaxation away from shared spaces in the building
8. Mix textures to create a dynamic space
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Restful spacesConnection to 
outdoors

Consistent design 
throughout

Use of white to feature 
accents

Sunroom



III. RESEARCH
C. PASSIVE SOLAR DESIGN RESEARCH
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1. Passive Solar Home Design
By: Author Unknown

Critique:

The author examines that there are more ways then one to create or refurbish your home so that it's energy efficient. To be a
passive home each design must be site specific, depending on the region that it is located simply positioning your home to
take advantage of sun and wind are two big passive actions that you can do, and one major factor are the windows. Their
position in the house, can help capture the light and heat from the sun, create a breeze way for the wind. As well using triple
pained windows creates a stronger seal to keep heat in the home. The author also gives examples of gains, such as using a
trombe wall to capture, retain and release heat. The author also addresses quickly ways of shading to create a comfortable
house during hotter summer months, using awnings, or local vegetation to create shaded areas and help to protect the house
from heating up.

22

How the sun position matters Local foliage to create natural shading Position of the building on the property



III. RESEARCH
C. PASSIVE SOLAR DESIGN RESEARCH
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2. Sustainable Architecture, Green Architecture
By OntarioArchitecture.com

Critique:

Ontario Architecture addresses passive solar energy as a comparison to active solar energy that is captured through solar
panels. Where the panels require materials, the panels themselves, a way to store the energy as well as a means of
transferring the energy from one source to another. Where as passive solar design doesn’t require additional materials.
Instead it requires more thought and planning in the initial stages and then the house will work on its own to heat and cool
itself. Ontario Architecture explains the importance of positioning your home in order to capture the direction of the wind as
a cooling source, so window placement become an important part of the design. The second design feature they focus on as
a primary source of heat for the home is the sun. They address the inclusion of a longer over-hang with on the side of the
house where the sun travels. This over-hang helps capture the suns light in the winter (a lower position of the sun) and
creates a shade to reduce the heat entering the house during the summer months. Ontario Architecture finishes the article
by giving examples of passive solar designs around the world through history.
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Using windows to as a source of light How the building can be cooled with air flowUsing the suns position to heat the building
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C. PASSIVE SOLAR DESIGN RESEARCH
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3. Sustainability
By: Green Building Basics

Critique:

Green Building Basics explains many of the key elements of a passive solar design, addressing attributes such as, Apertures
and when the best time to capture the suns light; Absorber, a dark surface to store heat, a floor, wall or water container;
Thermal mass, a hidden source of storing heat; Distribution, 3 ways of transferring the heat throughout the house naturally,
conduction, convection and radiation; Control, is a natural or man-made way of reducing the suns light/heat or a way to
move around air flow.

24

Sunroom – captures heat Heat distribution Capturing the sun on multiple levels of the 
house as the position changes



III. RESEARCH
C. PASSIVE SOLAR DESIGN RESEARCH
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4. Passive Solar House Design Basics – Orientation, Design Elements, and Materials
By: James Ayre

Critique:

Ayre believes the most important part of passive solar design first analyses the site and studies the orientation, the path of
the sun and the isolation levels. This initial study will allow designers to fully understand the local area and condition to
create a home that can capture as much heat in the colder winter months and reduce the amount of heat captured during
the warmer summer months. Ayre’s also addresses insulation, he discusses the importance of a home being airtight, which is
reducing or eliminating the holes in which outside air enters or inside exits the home. By filling or preventing these holes
designers are able to protect the envelop of the house. In these cases one needs only to open a window to vent the house
and allow for air circulation.
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Triple pain windows Spray foam insulation Sunroom – living space and green space



III. RESEARCH
D. SUMMARY OF TEN (10) SOLAR DESIGN FEATURES/INNOVATIONS
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Influences that emerged from the passive solar design research are;

1. Tri-pained windows
2. Trombe wall
3. Longer over-hanger on south side
4. Windows positioned to create breeze way
5. Sun capture room
6. Reduce piecing the envelop of the structure
7. Strong insulation – spray foam
8. Windows used as light source
9. Use of native foliage to create shading in the warmer months and an introduction of green space
10. Positioning of the building on the land for maximum use of the position of the sun and wind
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Sun capture spaceTrombe wallMan-made shadingWindows for light



III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

1. Foundation 2. Foundation
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

3. Foundation 4. Heated Floor Tubing
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

5. Heated Floor Tubing 6. Foundation/Plumbing
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

7. Foundation/Grid of heated floors 8. Plywood Walls
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

9. Future Entrance 10. Plywood Walls-Exterior View
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

11. Framing first floor 12. Framing second floor
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

13. Second Floor Joists 14. Interior View of Roof Installation
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

15. Exterior View Wall 16. Lifting main roof support
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

17. Installation for roof support beam 18. Final roof paneling and tower construction
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

19. Tower facade 20. Tower window installation
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

21. Forming architectural feature 22. Completion of architectural feature
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

23. Wrapping tower for weather proofing 24. Window installation
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

25. Wrapping 26. Stone and brick installation
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

27. Window installation 28. Foundation repairs
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

29. Excavation 30. Framing/Roof/Insulation
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

31. Before window and door installation 32. Scaffolding for window and door installation
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III. RESEARCH
E. CONSTRUCTION PHOTO DOCUMENTATION

33. After window and door installation
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35. Complete
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III. RESEARCH
F. ENVIRONMENTAL PSYCHOLOGY RESEARCH
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1. The Psychology of Interior Design
By: Jared Green

Critique: 

The author of the article The Psychology of Interior Design, Jared Green, examines how interior design influenced those
working and living in the space. He also relates humans to animals in that humans are more relaxed and at ease in natural
environments.

In his article Green introduces Barbara Stewart a San Francisco-based architect who studies Feng Shui, incorporating it into
corporate offices. She explains that human beings feel more comfortable in spaces that mimic the outdoors. Ideally this is
would consist of dark wood floor, mid-tone walls (at eye level), and a white ceiling to mimic the sky. Spaces that follow this
pattern are safer for seniors as they are better able to navigate, and reduces the micro-anxieties. Green explains that in spaces
that are monotone humans reactions cause higher anxiety levels, these small stressors build up over time, eventually these
lead to larger anxiety issues. Where as in naturally simulated environments anxiety and stress levels are reduced.
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Incorporating greenery into your space Biomimicry through colours and patterns How to mimic natural elements 
into a space
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III. RESEARCH
F. ENVIRONMENTAL PSYCHOLOGY RESEARCH

2. Design Psychology
By: Dawn Chapnick
Critique:

Design Psychology, introduces readers to what environmental psychology is and it's goals. Dawn Chapnick describes this
practice as the inter-play between environment and how it affects behaviors of people using the space. The ultimate goal is
"maximizing the positive effects of the relationship." Chapnick addresses how a space needs to be efficient and that the design
of the relates to the performance and productivity of the people in the space. She believes that good design is responsible for
finding beautiful solutions that support the safety and well-being of the people using the space as well as enhancing the
quality of their lives. Chapnick gives the example of individual going through a divorce, this can be a very emotional and
stressful time in their lives. Design can help create an emotionally safe and supportive environment for those people. This can
be achieved through colours, shapes, textures as well as light and the size of a room. As the popularity of neuroscience goes
designer and scientists are able to see that there are positive and negative reactions in the brain to certain environmental
elements. As designer we want to be cognitive of what we are including in a space and how people are going to react to it on
an unconsciousness level. If you are creating an environment for someone who is emotionally sensitive we want to make sure
that we are including low anxiety elements to create a safe space.
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Natural warm colours and textures 
creates an inviting space

Wide hallway- creates a safe/comfortable
space for users

Comfortable safe space
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IV. BUILDING CODE ANALYSIS
A. PLANNING AND DESIGN APPLICATIONS
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Terms and Abbreviations: 

1. Exit: “means that part of a means of egress, including doorways, that leads from the floor area it serves to a separate 
building, an open public thoroughfare or an exterior open space protected from fire exposure from the building and having 
access to an open public thoroughfare.”

2. Floor area: “means the space on any storey of a building between exterior walls and required firewalls, including the space 
occupied by interior walls and partitions, but not including exits, vertical services spaces and their enclosing assemblies.”

3. Horizontal Exit: “means an exit from one building to another by means of a doorway, vestibule, walkway, bridge or balcony.”
4. Building Area: “means the greatest horizontal area of a building area grade, 

a. Within the outside surface of exterior walls, or
b. Within the outside surface of exterior walls and the center line of firewalls.

5. Suites: “ means a single room or series of rooms of complementary use, operated under a single tenancy, and includes, 
a. Dwelling units, 
b. Individual guest rooms in motels, hotels, boarding houses, rooming houses and dormitories, and
c. Individual stores and individual or complementary rooms for business and personal services occupancies.”

6. Dwelling Units: ”means a suite operated as a housekeeping unit, used or intended to be used by one or more persons and 
usually containing cooking, eating, living, sleeping and sanitary facilities.”

7. Hotels: “means a floor areas, a floor area or part of a floor area that contains four or more suites and that provides sleeping 
accommodation for the travelling public or for recreational purposes.”

8. Egress: “means the action of going out or leaving a place.”
9. Basement: “means one or more storeys of a building located below the first storey.”
10. Live/work unit: “means a dwelling unit having an area of not more than 200 m2 that contains a subsidiary  low hazard 

industrial occupancy, and which is used and operated by one or more persons of a single household.”
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11. Mezzanine: “means an intermediate floor assembly between the floor and ceiling of any room or storey and includes an 
interior balcony.”

12. House: “means a detached house, semi-detached house or row house containing not more than two dwelling units.”
13. Major occupancy: “means the principal occupancy for which a building or part of a building is used or intended to be 

used, and is deemed to include the subsidiary occupancies that are an integral part of the principal occupancy. The major 
occupancy claasifications used in this Code are as follows: 

a. Group A, Division 1 – Assembly occupancies intended for the production and viewing of the performing arts, 
b. Group A, Division 2 – Assembly occupancies not elsewhere classified in Group A
c. Group A, Division 3 – Assembly occupancies of the arena type, 
d. Group A, Division 4 – Assembly occupancies in which occupants are gathered in open air,
e. Group B, Division 1 – Detention occupancies, 
f. Group B, Division 2 – Care and treatment occupancies, 
g. Group B, Division 3 – Care occupancies, 
h. Group C – Residential occupancies, 
i. Group D – Business and personal services occupancies, 
j. Group E – Mercantile occupancies, 
k. Group F, Division 1 – High hazard industrial occupancies, 
l. Group F, Division 2 – Medium hazard industrial occupancies, and
m. Group F, Division 3 – Low hazard industrial occupancies. “

14. Storage Garage: “means a building or part of a building that is intended for the storage or parking of motor vehicles and
that contains no provision for the repair or serving of motor vehicles.”

15. Fire separation: “means a construction assembly that acts as a barrier against the spread of fire.”
16. Air barrier system: “means an assembly installed to provide a continuous barrier to the movement of air.”
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17. Smoke alarms: “means a combined smoke detector and audible alarm device designed to sound an alarm within the 
room or suite in which it is located on the detection of smoke within that that room or suite.”

18. Residential occupancy: “means an occupancy in which sleeping accommodation is provided to residents who are not 
harboured for the purpose of receiving special care or treatment and are not involuntarily detained and includes an 
occupancy in which sleeping accommodation is provided to residents of a retirement home.”

19. Appliance: “means a device to convert fuel into energy and includes all components, controls, wiring and piping required 
to be part of the device by the applicable standard referred to in this Code.”

20. Canopy: “means a roof-like structure projecting more than 300mm from the exterior face of the building.”
21. Carbon dioxide equivalent: “means a measure used to compare the impact of various greenhouse gases based on their 

global warming potential.”
22. Cooktop: “means a cooking surface having one or more burners or heating elements.”
23. Drainage system: “means an assembly of pipes, fittings, fixtures and appurtenances on a property that is used to 

convey sewage and clear water waste to a main sewer or a private sewage disposal system, and includes a private sewer, 
but does not include subsoil drainage piping.”
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Symbols and Abbreviations: 
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POINT NUMBER 1: 

9.9.2.1. Types of Exits

“(1) Except as otherwise provided in this Section, an exit from any floor area shall be one of the following used singly or in 
combination:
(a) an exterior doorway,
(f) a horizontal exit,
(g) an interior passageway,
(i) an interior stairway.”

Summary:
An Exterior doorway, a horizontal exit, an interior passageway and an interior stairway can be used as exits from the 
house we are designing. There must be at least one of these exits on each floor but there can also be more and used 
together; such as an interior passageway can lead to a horizontal exit. 
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POINT NUMBER 2:

9.9.6.7. Door Latching, Locking and Opening Mechanisms

” (1) Principal entrance doors, exit doors and doors to suites, including exterior doors serving a house or an individual dwelling 
unit, and other doors in an access to exit shall,
(a) be openable from the inside or in travelling to an exit without requiring keys, special devices or specialized knowledge of 
the door opening mechanism
(2) Except for doors serving a single dwelling unit and doors to accessory buildings and to garages serving a single dwelling 
unit, door release hardware on doors in a means of egress shall be operable with one hand and the door shall be openable with 
not more than one releasing operation.
(3) Door release hardware on doors in a means of egress shall be installed not more than 1 200 mm above the finished floor.”

Summarize:
All doors that transition from the inside to outside and that are attached to a suite must be able to be functional and 
operable without a locking device (i.e key or magnetic lock) or require any special instructions. Doors have to be operable 
with one hand and only have one release (latch). Finally the hardware will not be installed higher than 1,200mm (3’-11”) 
above the finished floor.
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POINT NUMBER 3:

9.9.10.1. Egress windows or doors for Bedrooms

“(1) Except where a door on the same floor level as the bedroom provides direct access to the exterior, every floor level 
containing a bedroom in a suite shall be provided with at least one outside window that,
(a) is openable from the inside without the use of tools,
(b) provides an individual, unobstructed open portion having a minimum area of 0.35 m² with no dimension less than 380 mm, 
and
(c) maintains the required opening described in Clause (b) without the need for additional support.
(2) Except for basement areas, the window required in Sentence (1) shall have a maximum sill height of 1 000 mm above 
the floor.
(3) When sliding windows are used, the minimum dimension described in Sentence (1) shall apply to the openable portion of 
the window.
(4) Where the sleeping area within a live/work unit is on a mezzanine with no obstructions more than 1 070 mm above 
the floor, the window required in Sentence (1) may be provided on the main level of the live/work unit provided the mezzanine is 
not more than 25% of the area of the live/work unit or 20 m2, whichever is less, and an unobstructed direct path of travel is 
provided from the mezzanine to this window.”

Summarize:
For every bedroom or suite that isn’t on the ground floor will have at least one window with can be opened from the inside, 
has access that is at lest .35m2, with no dimension less than 380mm (1’-2”). Basement spaces will have windows will have a 
max sill height of 1,000mm above the floor. 
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POINT NUMBER 4:

9.5.1.4. Combination Rooms

“(1) Two or more areas may be considered as a combination room if the opening between the areas occupies the larger of 3 
m2 or 40% or more of the wall measured on the side of the dependent area.
(2) Where the dependent area is a bedroom, direct passage shall be provided between the two areas.
(3) The opening required in Sentence (1) shall not contain doors or windows.”

Summarize:
When combining two rooms to create an open space the wall that both rooms share in common must have an opening 
of 40% or greater to be considered a combination room. If one of the two spaces is a bedroom a passage between the 
areas is required. 
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POINT NUMBER 5:

9.5.2.1. General

“(1) Except as provided in Sentence (2) and Article 3.8.1.1., every building shall be designed in conformance with Section 3.8.
(2) The requirements of Section 3.8. need not be provided for houses, including semi-detached houses, duplexes, triplexes, 
town houses, row houses and boarding or rooming houses with fewer than eight boarders or roomers.
Note: On July 1, 2017, Sentence 9.5.2.1.(2) of Division B of the Regulation is revoked and the following substituted: (See: O. Reg. 
139/17, s. 72)
(2) The requirements of Section 3.8. need not be provided for houses, triplexes and boarding or rooming houses with fewer 
than eight boarders or roomers.”

Summarize:
Article 3.8.1.1 of the OBC states that a building is not to be occupied at all times. This article 9.5.2.1 is the exception to the 
rule, which is houses, semi-detached houses, duplexes, triplexes, town houses, row houses and boarding or rooming 
houses (with less than 8 residents). As such houses, etc… can be occupied at all times. 
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POINT NUMBER 6:

9.5.4.1. Areas of Living Rooms and Spaces

“(1) Living areas within dwelling units, either as separate rooms or in combination with other spaces, shall have an area not 
less than 13.5 m².
(2) Where the area of a living space is combined with a kitchen and dining area, the living area alone in a dwelling unit that 
contains sleeping accommodation for not more than two persons shall be not less than 11 m².
9.5.5. Dining Rooms or Spaces within Dwelling Units”

Summarize:
Addressing the minimum size of a space this article states that a living space (whether in combination with other rooms 
or not) will have a minimum size of 13.5 m2 (145 sqft), and where the living room is in combination with a kitchen and 
dining area will have a minimum space of 11m2 (118 sqft), when there are sleeping spaces for no more than 2 persons. 
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POINT NUMBER 7:

9.5.5.1. Area of Dining Rooms or Spaces

“(1) A dining space in combination with other space shall have an area of not less than 3.25 m².
(2) Dining rooms not combined with other space shall have a minimum area of 7 m².”

Summarize: 
Addressing the minimum size of a space this article states that a dining space when in combination with other spaces will 
have a minimum size of 3.25m2 (35 sqft), and when it’s closed off from other spaces will have a minimum size of 7m2 (75 
sqft). 
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POINT NUMBER 8:

9.5.7.1. Areas of Bedrooms

“(1) Except as provided in Articles 9.5.7.2. and 9.5.7.3., bedrooms in dwelling units shall have an area not less than 7 m² where 
built-in cabinets are not provided and not less than 6 m² where built-in cabinets are provided.”

Summarize:
Addressing the size of bedrooms, when there aren’t built-in cabinets the space will be a minimum for 7m2 (75 sqft) and 
when there are built-in cabinets the space will be a minimum of 6m2 (64 sqft). 
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POINT NUMBER 9:

9.5.7.2. Areas of Master Bedrooms

“(1) Except as provided in Article 9.5.7.3., at least one bedroom in every dwelling unit shall have an area of not less than 9.8 
m² where built-in cabinets are not provided and not less than 8.8 m² where built-in cabinets are provided.”

Summary:
This article states that at least one bedroom in the building will have an area with a minimum size of 9.8m2 (105 sqft) 
without built-in cabinets and if that room does have built-in cabinets are provided will be a minimum of 8.8m2 (94 sqft). 

59



IV. BUILDING CODE ANALYSIS
A. PLANNING AND DESIGN APPLICATIONS

INDE2000 Sustainable Residential Project Submitted to: Marlene Mitchelmore Oct 7 2019
Interior Design Studio 3 Solar on Livingston- Ciavarella Family Submitted by: Crystal Roy

POINT NUMBER 10:

9.5.7.3. Areas of Combination Bedrooms

“(1) Bedroom spaces in combination with other spaces in dwelling units shall have an area not less than 4.2 m².”

Summarize:
When a bedroom space is combined with another area it will have a minimum size of 4.2m2 (45 sqft). 
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POINT NUMBER 11:

9.5.10.1. Hallway Width

“(1) The unobstructed width of a hallway within a dwelling unit shall be not less than 860 mm, except that the hallway width is 
permitted to be 710 mm, where,
(a) there are only bedrooms and bathrooms at the end of the hallway furthest from the living area, and
(b) a second exitis provided,
(i) in the hallway near the end furthest from the living area, or
(ii) in each bedroom served by the hallway.”

Summarize:
All unobstructed hallways must have a minimum width of 860mm (). Hallways can be 710mm () wide if it leads to 
bedrooms and bathrooms that are far from the living space, there is a second exit, or there is a bedroom with a hallway. 
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POINT NUMBER 12:

9.10.2.1. Occupancy Classification

“(1) Every building or part of it shall be classified according to its major occupancy as belonging to one of the groups or 
divisions described in Table 9.10.2.1.”
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Every building will be identified and follow 
the code as per that identification according 
to the OBC Table 9.10.2.1.  

Table 9.10.2.1.
Occupancy Classifications

Forming Part of Sentence 9.10.2.1.(1)
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POINT NUMBER 13:

9.10.9.16. Separation of Storage garages

“(1) Except as provided in Sentences (2) and (3), a storage garage shall be separated from other occupancies by a fire 
separation having not less than a 1.5 h fire-resistance rating.
(2) Except as permitted in Sentence (3), storage garages containing 5 motor vehicles or fewer shall be separated from 
other occupancies by a fire separation of not less than 1 h.
(3) Where a storage garage serves only the dwelling unit it is attached to or built into, it shall be considered as part of 
that dwelling unit and the fire separation required in Sentence (2) need not be provided between the garage and the dwelling 
unit.
(4) Where a storage garage is attached to or built into a building of residential occupancy,
(a) an air barrier system conforming to Subsection 9.25.3. shall be installed between the garage and the remainder of 
the building to provide an effective barrier to gas and exhaust fumes, and
(b) every door between the garage and the remainder of the building shall conform to Article 9.10.13.15.
(5) Where membrane materials are used to provide the required airtightness in the air barrier system, all joints shall be sealed 
and structurally supported.”

Summarize:
A garage will have 1.5 hours of fire-resistance rating to protect the building occupancies. Expect if the garage holds 5 
vehicles or less the fire rating will be 1 hour. If the storage garage is attached or built into the building is considered part of 
the dwelling unit, an air-barrier system to protect against gas and exhaust fumes, in this case all joints must be sealed and 
structurally sound. 
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POINT NUMBER 14:

9.10.19.3. Location of Smoke Alarms

“(1) Within dwelling units, sufficient smoke alarms shall be installed so that,
(a) there is at least one smoke alarm installed on each storey, including basements, and
(b) on any storey of a dwelling unit containing sleeping rooms, a smoke alarm is installed,
(i) in each sleeping room, and
(ii) in a location between the sleeping rooms and the remainder of the storey, and if the sleeping rooms are served by a 
hallway, the smoke alarm shall be located in the hallway.
(2) Within a house that contains an interior shared means of egress or common area, a smoke alarm shall be installed in 
each shared means of egress and common area.”

Summarize:
Each storey of the dwelling must have a smoke alarm, if any floors have bedrooms each bedroom must have a smoke 
alarm as well as an alarm in an area between the bedrooms and in a hallway leading to the bedrooms. Finally a smoke 
alarm must be installed in shared exits and common areas. 
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POINT NUMBER 15:

9.33.4.2. Location of Carbon Monoxide Alarms

“(1) Where a fuel-burning appliance is installed in a suite of residential occupancy, a carbon monoxide alarm shall be 
installed adjacent to each sleeping area in the suite.
(3) Where a storage garage is located in a building containing a residential occupancy, a carbon monoxide alarm shall be 
installed adjacent to each sleeping area in every suite of residential occupancy that is adjacent to the storage garage.
(4) Where a storage garage serves only the dwelling unit to which it is attached or built in, a carbon monoxide alarm shall be 
installed adjacent to each sleeping area in the dwelling unit.
(5) A carbon monoxide alarm shall be mechanically fixed,
(a) at the manufacturer’s recommended height, or
(b) in the absence of specific instructions, on or near the ceiling.”

Summarize:
This article addresses where carbon monoxide alarms must be placed. If a dwelling has a fuel-burning appliance, a 
storage garage a carbon monoxide alarms must be installed adjacent to each sleeping area. The installation will be based 
on the manufacturer’s recommendation, in the event that there are no manufacturer’s recommendations it will be 
installed on or near the ceiling. 
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A. CLIENT PROFILE

Angela and Dan Ciavarella are planning for their retirement
and would like from downsize their current home. They are in
their 60s and recently adopted a German Shepard. They have
two children in their 30s with families of their own. Angela
worked for 35 years and has recently retired, not ready to
stop working completely she started her own business and
now works from home. Dan is a security trainer working full
time and is starting to plan for his own retirement.
Angela and Dan would like to start planning for their
retirement home and customize it to suit their future needs
as they age. With this in mind they have asked that their
home be accessible and easily navigatable. They would like to
include a spare bedroom for family and friends. Angela
would like to have a home office for her business, she will not
need to see clients in her home but she will need lots of
storage. Dan would also like to incorporate a filing system in
the office for his paper work as well.
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B. CLIENT LIST OF REQUIREMENTS

1. Physiological
1. Natural light
2. Windows and a connection to the outdoors
3. Food and water
4. Shelter

2. Safety and Security
1. Alarm system
2. Proximity to emergency services and medical care
3. Accessibility features

3. Sociological
1. Open rooms for gatherings
2. Welcoming
3. Calming and relaxing
4. Private

4. Philosophical
1. Traditional building style
2. Family/cultural traditions

5. Self-Actualizing
1. Easy access to the outdoors
2. Kitchen is the heart of the building
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C. PROGRAM OF FUNCTIONS
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D. SPACE CALCULATION DRAWINGS

3-piece bathroom
57 sqft

2-piece bathroom
42 sqft

Dining room
182 sqft

5-piece bathroom
81 sqft
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D. SPACE CALCULATION DRAWINGS

Guest bedroom
240 sqft

Exit to garage
42 sqft

Kitchen
143 sqft

Entry
64 sqft
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D. SPACE CALCULATION DRAWINGS

Exit to deck
9 sqft

Electrical room
6 sqft

Master bedroom
240 sqft

Stairs to basement
57 sqft
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D. SPACE CALCULATION DRAWINGS

Stairs to 2nd floor
57 sqftMechanical room

156 sqft
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D. SPACE CALCULATION DRAWINGS

Laundry
42 sqft

Living room
168 sqft

Office
150 sqft
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E. SPACE CALCULATION SUMMARY
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Legend:
Primary Adjacency 1
Secondary Adjacency 2
Tertiary Adjacency 3
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VI. SCHEMATICS: SUGGESTED SCALE
A. ADJACENCY DIAGRAM

Legend
Primary Adjacency
Secondary Adjacency
Tertiary Adjacency
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B. SPATIAL DIAGRAM
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Adjacency Legend:

Direct Connection

Second Connection
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VI. SCHEMATICS: SUGGESTED SCALE
C. BLOCK PLANS

Stairs to 2nd floor
57 sqft

Laundry
42 sqft

Exit to garage
42 sqft

Kitchen
143 sqft

Dining room
182 sqft

Living room
168 sqft

2-piece bathroom
42 sqft

Entry
64 sqft
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Exit to deck
9 sqft

Deck

Covered Patio
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C. BLOCK PLANS

Stairs to basement
57 sqft

Electrical room
6 sqft

Mechanical room
156 sqft
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VI. SCHEMATICS: SUGGESTED SCALE
C. BLOCK PLANS

Master bedroom
240 sqft

Guest bedroom
156 sqft

3-piece bathroom
57 sqft

5-piece bathroom
81 sqft
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Office
150 sqft
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D. INITIAL SPACE PLANS
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Ground Floor Second Floor
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D. INITIAL SPACE PLANS
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2nd floor space place

Initial ground floor sketch

Ground floor space place
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VII. DESIGN CONCEPTUALIZATION
A. DESIGN STATEMENT

A home that is warm and comforting, when you walk through the doors it embraces you like a hug. Find cozy spaces in 
every corner of the house.  This is a place to leave the stresses of your busy day behind and find rest and relaxation in this 
retreat.
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Private retreatWarm lightingKitchen
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VII. DESIGN CONCEPTUALIZATION
B. FUNCTION
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The design of this home is intended to function as a safe and accessible space as the owner age in place. As the home is 
designed with special features to accommodate the needs seniors it will not sacrifice beauty. Instead beauty and function 
will work together to create a peaceful home. The home also has live/work space, the work space has to be isolated from 
the rest of the environment to provide silence and focus. The work space will also service to organize work materials so 
that they are not interrupting the daily living. 

Live/Work Space Simple Work Space Home Office
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VII. DESIGN CONCEPTUALIZATION
C. FORM
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The exterior of the home will follow a traditional style to blend to follow a cohesive look of the homes around it. Entering 
the home and maneuvering around the spaces will be seamless. Through the open design the home owners and visitors 
will be able to navigate and find features easily. Large windows are positioned to take advantage of the natural sun light on
the interior and creates an engaging façade for the building. Hiding behind traditional visuals will be modern features to 
accommodate todays style of living and facilitate aging in place.

Traditional Facade Traditional Design
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VII. DESIGN CONCEPTUALIZATION
D. VISTAS AND STRUCTURE TO NATURE INTERFACE
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The master bedroom has a beautiful view of the conservation area behind the property, furthermore the back yard will 
provide an outdoor living space that can be used in the warmer months. The back yard provides an opportunity to create a 
green space which will be a relaxing space for entertaining. Adding trees to the shared property line will be added privacy  
for the neighbours, and shading for the warmer summer months. When in the back yard the owners will be able to 
experience the sounds of nature coming from the conservation area located to the south of the property. With a protected 
land in close proximity the clients will be able to not only experience nature from afar, they are able to take walks through
the land whenever they would like. Also the client will be able to enjoy a sunroom, it will capture heat from the sun, and 
the clients will be able to enjoy the warmth in the space during the winter months and maintain free herbs and plants year 
round in this space. Both the back yard space the sun room will be a calming environment to sit and have a cup of tea to 
decompress from the work day. 

Conservation Area Sunroom Interior Sunroom Exterior
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VII. DESIGN CONCEPTUALIZATION
E. PASSIVE SOLAR RESOLUTION
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In consideration of the environment this home will take advantage of its placement on the property in order to use the 
sun and wind to it’s fullest potential. It will also contain a trombe wall on the south side of the home to capture the most 
heat from the sun and slowly release it back into the home. BY using spray foam installation it reduces any possible 
breaks in the envelop of the home helping to maintain the home’s R-value. Furthermore using a longer over hang along 
the path of the sun will block some of the heat of the sun during the summer months and along the sun’s rays to enter 
the home during the winter months when they’re needed. 

Trombe Wall Overhang Air Flow
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VII. DESIGN CONCEPTUALIZATION
F. ACTIVE SOLAR RESOLUTION
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Along with passive solar applications solar panels will be installed on the south and west roof lines to capture energy from 
the sun and this is what will be used in the home. 

Solar Panels
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Solar Panels on breezeway Tesla Solar Panels



VII. DESIGN CONCEPTUALIZATION
G. SUSTAINABLE APPLICATIONS
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By using recycled materials and reducing construction waste, along with the passive and active solar applications in the 
home we are creating a home that considers the wellbeing of the users and the environment. This home will utilizes 
features such as grey water collection to water the lawn and for gardening purposes. In addition the home will use radiant 
heated floors that produces an low energy way of heating the home, the water that is pumped through the tubs will also 
be provided by the grey water collection. 
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Grey Water Collection Radiant Heated Floors Reduce Construction Waste



VII. DESIGN CONCEPTUALIZATION
H. ENVIRONMENTAL PSYCHOLOGY
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This home is designed to be an oasis from the busy life running around the city. Through the use of biomimicry to 
bring the outside in, calming spaces are created. Following the philosophy of architect Barbara Stewart has lead 
out, mimicking nature will create a safe space and contrast for seniors aging in place, they will be able the stay in 
their home safely for long, with pathways that are easily navigable. This is achieved be using contrast that 
resembles nature, a dark wood floor to simulate the ground, a mid-tone wall to adopt the various shades of 
foliage around us and a white/light tone on the ceiling to reflect the sky. And mimicking natural texture will help 
define individual spaces. 
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Biomimicry Nature through texturesNatural Design
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A. DEVELOPMENT SKETCHES
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Back Yard – Covered Deck and Sunroom Front Facade – Covered Entry with path between 
driveway and front door
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Master Bedroom Dining and Fireplace Seating



VIII. DESIGN SKETCHES AND MASSING MODEL
B. MODEL

INDE2000 Sustainable Residential Project Submitted to: Marlene Mitchelmore Oct 7 2019
Interior Design Studio 3 Solar on Livingston- Ciavarella Family Submitted by: Crystal Roy

97

1. Mapping in Walls of First Floor 2. Gluing Ground Floor

I began by mapping out the 
form using the initial floor 
plan, I was then able to begin 
evaluating at what height I 
wanted the ceiling of the 
ground and second floor. I 
was also able to consider air 
flow from one window to 
another and the natural path 
the wind takes across the 
landscape. 
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3. Garage Planning 4. Framing South Wall/Trombe Wall

Once the ground floor was 
mapped in, I decided to 
construct the 2-car garage. Using 
a thicker material then the 
house walls. This way I could 
differentiate between different 
building materials. 
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5. Garage Development 6. Blocking in Second Floor

I later decided that the garage could be taller to accommodate
extra storage. A taller garage would also add a more dynamic roof
line. The second floor was created in the same manner the
ground floor was. I first layered out the foot print of the floor
using the initial floor plan, and continued building the walls up.
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7. Second Floor North - East Wall 8. Second Floor South Wall

I’m currently planning out the possible roof options. 
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