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A. Executive Summary 
Toronto’s next twenty-five years will be shaped by explosive population growth and over one 

trillion dollars of investment in building construction and renovation. To realize this growth 

while simultaneously addressing problems related to climate change, resource availability, 

health, resilience, and energy costs, the construction sector requires a proportionate expansion 

of building science expertise and research capability. A Ph.D. program at Ryerson is uniquely 

positioned to develop this expertise, as it leverages the capacities and expertise of the 

institution, and is situated at the epicenter of commercial and residential development in 

Canada. 

This letter sets out a proposal to expand the existing Master’s-level building science program to 

a Ph.D. degree level. No new capital or human resource investment are requested, and the 

proposal can be implemented in an eighteen-month timeframe. The program also addresses 

several of the objectives of Ryerson’s five-year academic plan Our Time to Lead (2014 – 2019), 

as well as the FEAS Strategic Plan. 

As the first of its kind in North America, this program offers the advantage of technological 
leadership, inviting new enrolment, industry partnerships, and investment. It responds to a high 
demand from students for doctoral studies in building science and to the identified need for 
improved quality in buildings in Canada. A local concentration of building science expertise in 
the Ph.D. program has the potential for significant increases in research output, industry 
engagement, and leadership in shaping theory and practice.   

B. Background 

Building science is the discipline that bridges the gap between architecture and engineering 
providing an analytical approach and design appreciation that clearly distinguishes it from other 
disciplines.  It seeks to apply the scientific fundamentals of building physics to the interaction 
between the components of a building, its users, and the environment. It addresses issues such 
as building envelope design, building performance, building energy management, resilience, 
performance assessment, durability, forensic investigation, human interaction, life cycle 
costing, construction process, and building management. In recent years, building science has 
become closely linked with the need to provide a strong technical basis for building in a more 
sustainable way and address the impact of buildings on climate change. It is imperative that 
sound building science principles underpin the efforts to reduce the environmental impact of 
buildings.1  

The Building Science Graduate Program was established at Ryerson University in 2008, 
following many years as an undergraduate option in the Bachelor of Architectural Science 
program. It is an interdisciplinary graduate program unique in Canada that bridges the gap 

                                                           
1 Building science knowledge is also sometimes considered under names such as building physics, 
building engineering, architectural engineering and architectural physics in other parts of the world, and 
increasingly exists as a distinct academic program. 

http://www.ryerson.ca/provost/planning/
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between engineering and architecture, while overlapping with both disciplines. It provides 
graduates of building-related programs an opportunity to explore the building science 
principles necessary to deliver sustainable buildings. The program provides high-quality, 
professionally relevant graduate education for students considering careers in the Architecture, 
Engineering and Construction (AEC) industry. 

Throughout its first decade, the program has now demonstrated the capacity to deliver high 
quality graduate education, to attract quality students who move on to influential positions in 
industry, as well as faculty members’ ability to attract significant SRC funding. It has succeeded 
with developing a strong SRC base with Master’s level students, however to move to the next 
level it requires longer term and deeper research capacities offered by a Ph.D. level degree. In 
addition, the program has strong contacts with industry partners who work with our graduate 
students on research initiatives, particularly related to sustainable built environments; a Ph.D. 
program will allow these to be expanded. Several faculty members with expertise in building 
science have graduated and/or are supervising Ph.D. students conducting building science 
research in other departments across Ryerson; these experiences have shown that a Ph.D. 
program must be part of the current Graduate Program in Building Science for academic, 
administrative and logistical necessity.  Finally, a Ph.D. program is also critical for attracting and 
retaining excellent faculty members, as articulated in Ryerson’s Academic Plan 2014-2019, as 
well as in the FEAS Strategic plan 2015-2020.  

In its most recent version passed by the Building Science Graduate Program Council in the 
Spring 2017, the program’s PPR report has identified the need to add a Ph.D. program as the 
next stage in the evolution of this area of study and research.  

C. Program Description 

i. Program Purpose 

The Ph.D. in Building Science is aimed at providing new opportunities in advanced graduate 

education in building science for graduates of the MASc program in Building Science, as well as 

graduates from any Master’s of Science and Master’s of Applied Science programs in FEAS or 

other universities. The doctoral program is a natural extension of the Department’s MASc 

program in building science and responds to a demonstrated demand by our graduates for 

doctoral studies in this area, as well as to inquiries from outside. Many of the students in our 

current MASc program plan to pursue careers as researchers in academia and industry that 

require a doctoral degree, and several of our past graduates from the MASc program have 

proceeded to doctoral level studies in related disciplines at other institutions.  

This program is also critical for attracting and retaining excellent faculty members, as 

candidates with strong research agendas and funding potential will require an established Ph.D. 

program to support their work.  The Ph.D. in Building Science will foster research activities by 

allowing faculty members to supervise doctoral students within their home program.  In 

addition, the program will increase: (i) research potential, (ii) research output, (iii) knowledge 

transfer, and (iv) funding. 
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ii. Anticipated Student Clientele 

As the Ph.D. in Building Science is an extension of the current Graduate Program in Building 

Science, it is expected that a significant clientele will be students graduating from our program 

at the Master’s level. Also, the Ph.D. in Building Science will be marketed towards Master’s 

students graduating in the fields of architectural and building engineering, as well as to those 

from civil, mechanical and environmental engineering with specific and appropriate research 

expertise in buildings. Finally, students with Masters degrees in physics, chemical or industrial 

engineering, and/or material sciences would also be eligible to be considered for admission.  

iii. Proposed Program Name and Proposed Degree Designation  

Proposed Program Name – Ph.D. Program in Building Science 

Proposed Degree Designation – Ph.D. (Building Science) 

iv. Proposed Curriculum  

To pursue the Ph.D. in Building Science, a candidate would have to take at least 2 core courses 
and 2 elective courses, chosen from a list of existing courses already available from the Building 
Science graduate program. These master’s level courses will be differentiated for doctoral 
students.  A new Advanced Building Science Theory course will be developed to support the 
program. 

Table 1: Proposed Courses and Curriculum  
Core courses  

Core course 1 (chosen from list of 5 core courses) 3 hours 

BL810xx – Advanced Building Science Theory *   3 hours 

Electives  

Elective 1 3 hours 

Elective 2 3 hours 

Total course hours 12 hours 

Collaborative Activity Milestone**  

Candidacy examination***  

PhD Thesis   

* BL810xx – Advanced Building Science Theory will be the only new course initiated for this Ph.D. 

program 

** The collaborative activity is a pass/fail milestone activity comprising of collaboration between the 

Ph.D. student and students from other programs and/or industry participants.  Collaboration can be 

completed through various methods, including but not limited to:  design competitions, completing 

a project for a local organization, etc. 

*** The candidacy exam will comprise defending the Ph.D. student’s thesis research proposal.  A 

candidacy exam committee will provide questions relating directly and/or indirectly to the Ph.D. 

student’s research proposal. 
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The core courses are intended to establish core knowledge in Building Science and sustainable 

design. The mode of delivery is traditional lecture/seminar classes. These are usually intense 

classes where students build their core Building Science and related knowledge. The 

lecture/seminar format is used as it allows a lot of course material to be covered. The classes 

contain a great deal of material to be absorbed by students and they are expected to undertake 

calculations, learn software programs and complete written assignments as well as preparing 

presentations, developing and researching questions, and organizing discussions. Classes may 

be supplemented with visiting lecturers and building/site visits. 

Elective courses allow areas of more detailed exploration and also teaching of useful related 

skills such as research methods, and simulation skills. Most electives are offered by the 

program, but students are also able to take a class outside the program in related graduate 

programs such as Architecture, Mechanical & Industrial Engineering, Civil Engineering, 

Environmental Applied Science and Management. Appropriate courses at other universities in 

Ontario can also be taken subject to approvals. This provides an opportunity for interaction 

with students from other programs and exposes students to outside experts in related subjects. 

Typically, at least one elective every year is taught by a part-time instructor from industry. This 

is seen as strength of the program and allows students access to specialist knowledge and 

practical industry experience. However, this does require careful management and supervision 

to ensure that the courses remain appropriate to the program. 

At the recommendation of the candidate’s thesis supervisor and with the approval of the 

Program Director, one or more additional courses may be required for students with a broader 

disciplinary background who need additional graduate preparation leading to the candidacy 

examination. The thesis supervisor, and the candidate’s supervisory committee, must approve 

the course selections or exemptions for each Ph.D. candidate. 

The curriculum will be structured such that the course work is completed in year 1.  The 

candidacy exam should be completed between 12 and 18 months in the program, after which a 

student will dedicate full time to their research. 

v. Admission Requirements  

The doctoral program in Building Science will follow the admission requirements of other Ph.D. 

programs in FEAS. They are:  

• Demonstrated capacity to undertake advanced research through completion of a Master's 
Degree in Building Science, Civil Engineering, Mechanical Engineering or a related Applied 
Science Field. 

• Minimum grade point average (GPA) of 3.33/4.33 (B+). 
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English Language Requirements 

Applicants who did not complete their Bachelor's or Master's degree in the English Language 

will be required to submit an English Language Proficiency Test Score. The minimum required 

scores are as per the general requirement for all other graduate programs at Ryerson.2 

Table 2: Language Requirements  

TOEFL (BIT) IELTS - Academic MELAB CAEL PTE 

93 7.0 85 70 63 

For exemption from this requirement, applicants are required to provide an official statement 

from their institution confirming that English is the language of instruction and examination for 

the duration of study.  Other exceptions may also be considered, as approved by the Graduate 

Program Director. 

Program Specific Documents Required for Admissions 

1. Statement of Interest: A statement of 500-1000 words should address the following: 

• Applicant’s reasons for pursuing doctoral studies in Building Science. 

• The research interest(s) they may wish to pursue in a doctoral dissertation. 

• How their previous studies and experience have prepared them for this program. 

• Their career objectives and how this degree program relates to them. 

2. Curriculum Vitae:  This will include all applicable work experience and publications. 

3. Letter of Recommendation (2):  All letters of recommendation must come directly from the 
referee.  At least one recommendation letter must be from a professor familiar with the 
student’s work.  Student submitted copies will not be accepted.   

4. Transcripts:  Transcripts are required from every degree granting institution the student has 
attended. 

5. Faculty Supervisor:  For all programs, please list the Building Science Faculty member(s) that 
you wish to supervise you in the online application.   

vi. Unique and Distinguishing Features 

The existing Graduate Program in Building Science, which currently offers a Masters degree, is 
unique in Canada (and North America) in that it is a stand-alone graduate program in building 
science.  The program includes a wide range of technically based building science research 
output both at the micro scale (i.e., material based research) to the macro scale (i.e., 
community based research) and all in between (i.e., assemblies, components, whole buildings).  
The interdisciplinary and collaborative approach of the program is a point of attraction for the 
potential applicants, recognising the challenges that exist for our built environment and natural 
resources, and the need for new ways of thinking.  There is no other graduate level building 

                                                           
2 http://www.ryerson.ca/graduate/admissions/requirements/ 
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science program housed in a single department and dedicated to the advancement of 
building science research in Canada or North America. 

vii. Program Strengths for Other Programs 

The Ph.D. program will add tremendously to the existing Graduate Program in Building Science 

in that will elevate the discourse within, the research output and the overall quality of the 

program. The Master’s students will benefit by being exposed to the higher level of research 

activities through collaboration with Ph.D. students. In return, Ph.D. students will be able to 

establish and maintain close ties with industry through working with Master’s students who will 

be employed in the field. In addition, Ph.D. students will have an opportunity to develop their 

professional and leadership skills through mentoring Master’s and undergraduate students in 

shared research activities. Finally, senior Ph.D. students may have opportunities to teach some 

of the building science related courses in the undergraduate program in the Department of 

Architectural Science, either in fundamental years or in the 4th year of the building science 

specialization, and may have opportunities as Graduate Assistants to work alongside faculty 

members to help with course preparation and delivery.  

viii. Intersection of Curriculum with Other Programs 

The Ph.D. program in Building Science will be a stand-alone program; however, the courses and 

research expertise may be enriched by intersecting with graduate students and faculty in other 

engineering (e.g., Civil and Mechanical) and EnSciMan graduate programs. Building Science 

Ph.D. students will collaborate with students in related graduate programs across the 

university.  This trend has already been established with Master’s level students in the 

Graduate Program in Building Science.  Other graduate programs across the university will 

benefit from collaborating with Ph.D. students having expertise in building science to enrich 

both their extra-curricular (e.g. design competitions) and academic experience. 

ix. Program Overlap 

Building Science is a unique field and is only offered in the Graduate Program in Building 

Science in the Department of Architectural Science.  No significant overlap or similarities are 

anticipated with other graduate programs in the Faculty of Engineering and Architectural 

Science, nor any other program at Ryerson University.  Building Science is a discrete discipline in 

FEAS at the intersection of civil engineering, mechanical engineering and architecture.  The 

program cannot be offered in any other department within FEAS or the university at large since 

the field of Building Science and is discretely taught and faculty expertise solely resides in the 

Department of Architectural Science only. 

D. Program Consistency with Academic Plans Ryerson  
A Ph.D. program in Building Science aligns closely with the aims of the following university 
plans: 
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1. Our Time to Lead (2014 – 2019), Ryerson’s five-year academic plan issued by the 
Provost & VP Academic; 
The Building Science Graduate program addresses these priorities by: 

• Cultivating strong ties with the AEC industry 

• Engaging these partners to partner in small-scale projects, through research, 
teaching as well as through the Collaborative Activity3 

• Maintaining and expanding the operations within the Building Science Lab 

• Using a variety of educational methods 

• Supporting faculty in their research efforts 

Moreover, the 14 values identified in the Our Time to Lead plan, that include: 
excellence, academic freedom, integrity, enterprising, sustainability, people first, 
collegiality, lifelong learning, community, inclusion, respect for aboriginal perspectives, 
equity, diversity and access are also clearly shared with the Building Science Graduate 
Program and cultivated through the encouragement of collaborative learning, 
interdisciplinary expertise of our faculty members and diversity in educational 
background of our students. 

2. Striving for Excellence (2015 – 2020), the Faculty of Engineering and Architectural 
Science’s Strategic Plan identifies the following goals pertinent to graduate education: 
• Ensuring that our student experience is action-oriented, collaborative, 

interdisciplinary and rewarding, with specific attention to defining the role of 
innovation and entrepreneurship. 

• Strengthening and enhancing the graduate programs, with focused attention on 
outreach, recruitment and new program development. 

• Increasing Scholarly Research and Creative activity (SRC) intensity and impact. 

• Increasing the reputation and awareness of Ryerson's Faculty of Engineering and 
Architectural Science with respect to students experience and quality, research and 
partnerships. 

The Building Science Graduate Program has been founded on those principles and ever 
since its inception has been fostering the culture of interdisciplinary approach, 
collaboration, and action-oriented student experience. These are implemented through 
SRC, courses and extracurricular activities such as successful participation in student 
competitions, within and outside of university (Race-to-Zero 2014 and 2015; Solar 
Decathlon China 2016, etc). Innovation and entrepreneurship opportunities provided 
through various incubators such as the Centre for Engineering Innovation and 
Entrepreneurship and/or three stages of Esch Award competition also have played 

                                                           
3 This is a program requirement where students are required to undertake 50 hrs of self directed 
collaborative building science related activity with groups outside the program. This can be industry 
groups, community groups, other student groups. 

http://www.ryerson.ca/provost/planning/
http://www.ryerson.ca/feas/about/strategic-plan-2020/
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pivotal part in the success of Building Science graduate students, and enhanced their 
experience while enrolled in the program. 

The interdisciplinary and collaborative approach are not only becoming recognised 
within the Faculty, the University as well as with the AEC industry, where the graduates 
of our program are highly sought as potential employees; these are becoming the points 
of attraction for the potential applicants that are coming to the program, recognising 
the challenges that climate change is posing on our built environment and natural 
resources. 

3. The Department of Architectural Science’s Academic Plan (2014-2019), the 
Department of Architectural Science’s current Academic Plan has the following key 
priorities relating to program development: 
• Design and provide resources for an administrative structure with the capacity to 

effectively and sustainably: 
o Meet current and future demands of all programs, with a focus on student 

engagement and experiences; 
o Identify and maximize opportunities that support all programs; 
o Encourage advanced levels of engagement with disciplines, professions, industry, 

communities and city building initiatives; 
o Establish strategies to resource, coordinate and enhance SRC activities and 

outcomes; and 
o Nurture a critically creative, culturally, socially, and environmentally conscious 

atmosphere of innovation. 
The proposed Ph.D. program addresses all five key priorities directly. 

In addition to the key priorities, a specific objective of the Academic Plan is to create 
new graduate programs while maintaining the strength of existing graduate programs, 
specifically at the Ph.D. level.  The proposed Ph.D. program in Building Science is a 
natural extension of the existing Master’s level program and directly fulfills this 
objective within the Academic Plan. 

E. Societal need 
The need for expertise in the construction industry to develop, research and apply new 
principles and practices of building science has never been greater given an ever increasing 
urgency to address sustainability, carbon intensity and durability of the built environment. 
Building science enables designers to manipulate the thermal and environmental characteristics 
of buildings to achieve performance criteria while reducing reliance on energy consuming 
building services. Ryerson University is well situated to respond to the need for high level 
research, doctoral education and innovation in building science since it has the only dedicated 
graduate level building science program in Ontario. 

i. Evidence of Emerging Need  

Being located in downtown Toronto, Ryerson University is at the centre of the 4th largest North 
American urban conurbation and in a city undergoing significant expansion and construction. 
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According to 2013 - 2041 population projections for Ontario, the Greater Toronto Area (GTA) is 
predicted to be one of the fastest growing urban regions in North America, with its population 
increasing by almost 3.0 million, or 45.8 per cent, to reach over 9.4 million by 2041.4 In that 
time, some $500-billion of new building construction is expected to be completed across this 
region, accompanied by hundreds of billions of dollars of investments in the renewal of existing 
buildings. Looking at all of southern Ontario, an estimated $1-trillion will be expended on new 
and existing buildings over the next 25 years.5 Gradually, the architecture, engineering and 
construction (AEC) industry in Toronto and Ontario is embracing sustainable, energy efficient, 
high performance construction standards, and an awareness of the importance of sound 
building science is increasing. Initiatives such as revisions to codes and standards, the upgrading 
of the Toronto Green Standard, requirements for LEED green ratings in many projects, all result 
in more demanding requirements which need to be implemented with effective building 
science principles. This requires more building science research capacity in industry and 
academia. 

The low carbon imperative is now becoming accepted in Ontario and Canada, and buildings are 
seen as a large part of the low carbon future. The Ontario Government goal is to achieve 80% 
reduction in carbon emissions from 1990 levels by 2050.6 The life spans of buildings are such 
that current construction work will contribute to emissions for many years. Canada’s building 
sector accounted for 35% of total secondary energy consumption and 25% of total greenhouse 
gas (GHG) emissions in 2013.7 Also the Feed in Tariff (FIT) and MicroFit programs have 
incentivised renewable energy for several years now and established Ontario as a hub for 
renewable energy. These initiatives place an emphasis on addressing building performance, 
durability, comfort, healthy environments and particularly energy efficiency. With the aging 
building stock and rapidly increasing new construction, the sector’s environmental impact is 
expected to keep rising. In the City of Toronto buildings are responsible for about 40% of all 
greenhouse gas emissions.8 

The scale of the challenge in reducing fossil fuel dependency in the built environment is great 
and will require a significant increase in research capacity, innovation, new skills and awareness 
within the industry. The rapid pace of change in the regulation of building energy performance 
is already leading to problems for the construction industry and the proposed acceleration of 

                                                           
4  Ontario Population Projections Based on the 2011 Census. Ontario Ministry of Finance, Fall 2014. 
http://www.fin.gov.on.ca/en/economy/demographics/projections/projections2013-2041.pdf 

5 Defining, Measuring and Predicting Building Performance (2015) Building Science Roundtable, Fall 2015 
report, https://issuu.com/tedkesik/docs/building_science_roundtable_februar 

6 Ontario Climate Change Strategy, https://www.ontario.ca/page/climate-change-strategy 

7 Natural Resources Canada (NRC). (2014). Comprehensive energy use database. 
http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/menus/trends/comprehensive_tables/list.cfm. 

8 Greenhouse Gasses and Air Pollutants in the City of Toronto, 
https://www1.toronto.ca/city_of_toronto/environment_and_energy/key_priorities/files/pdf/ghg-aq-
inventory-june2007.pdf  

http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/menus/trends/comprehensive_tables/list.cfm
http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/menus/trends/comprehensive_tables/list.cfm
http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/menus/trends/comprehensive_tables/list.cfm
https://www1.toronto.ca/city_of_toronto/environment_and_energy/key_priorities/files/pdf/ghg-aq-inventory-june2007.pdf
https://www1.toronto.ca/city_of_toronto/environment_and_energy/key_priorities/files/pdf/ghg-aq-inventory-june2007.pdf
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regulatory change towards zero carbon buildings will only highlight the limitations of the 
industry to deliver.  

Several local, provincial and federal government initiatives are intensifying interest in building 
science as a basis for improving building performance, and this is likely to continue in the next 
10 years and beyond. These include: 

• The Cap and Trade legislation from the provincial government that will start to put a price 
on carbon.9 

• The provincial and municipal initiatives to introduce energy reporting and benchmarking 
legislation that will require building owners to report their annual energy use to 
municipalities.10 

• The City of Toronto tower and neighbourhood renewal initiative to improve disadvantaged 
high rise residential areas.11 

• The Provincial proposals to introduce Circular Economy legislation that will put the 
responsibility for resource efficiency, recycling and waste on manufacturers and encourage 
reuse of products.12 

• The Civic Action initiative “Race to Reduce” that set targets for commercial building owners 
to reduce energy use by 10% over 5 years. The represents more than 42% of the region’s 
commercial office sector.13 

• The Toronto Green Standard now requires higher levels of sustainable performance for 
many new buildings in the city.14 This standard is currently being revised by the city and is 
expected to ramp up the energy efficiency requirements in 2018. 

• The Ontario Climate Change Action Plan prepared by the Provincial government proposes to 
introduce house energy ratings in the near future.15 

• Progressive changes to building codes (2012, 2017 and expected in 2022) are ramping up 
the energy efficiency requirements for all new buildings and increasingly require new 
approaches based on sound building science analysis. 

• Increasingly owners now require green ratings such as Leadership in Energy and 
Environmental Design (LEED), Green Globes or Building Office Managers Association 
(BOMA) Best for their buildings. 

• The Ontario Government has recently increased its focus on investment in science and 
technology, which is creating opportunities for individuals with the scientific training 
possessed by highly qualified individuals. 

                                                           
9 https://www.ontario.ca/page/cap-and-trade 

10https://www.ebr.gov.on.ca/ERS-WEB-External/displaynoticecontent.do?noticeId=MTI2Njk2&statusId=MTkxMjM4 

11http://www1.toronto.ca/wps/portal/contentonly?vgnextoid=7fe8f40f9aae0410VgnVCM10000071d60f89RCRD  

12https://www.ebr.gov.on.ca/ERS-WEB-External/displaynoticecontent.do?noticeId=MTI2Njk2&statusId=MTkxMjM4  

13 http://civicaction.ca/race-to-reduce/ 

14http://www1.toronto.ca/wps/portal/contentonly?vgnextoid=f85552cc66061410VgnVCM10000071d60f89RCRD  

15 https://www.ontario.ca/page/climate-change-action-plan 

http://www1.toronto.ca/wps/portal/contentonly?vgnextoid=7fe8f40f9aae0410VgnVCM10000071d60f89RCRD
https://www.ebr.gov.on.ca/ERS-WEB-External/displaynoticecontent.do?noticeId=MTI2Njk2&statusId=MTkxMjM4
http://civicaction.ca/race-to-reduce/
http://www1.toronto.ca/wps/portal/contentonly?vgnextoid=f85552cc66061410VgnVCM10000071d60f89RCRD
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• The City of Toronto’s ResilientTO initiatives to create resilient urban environments, and limit 
the impacts of extreme climate and other events.16 

• The City of Toronto initiative to develop appropriate urban density guidelines through, for 
example, the Avenues and Mid-Rise Buildings initiative.17 

To meet the demands of today’s world, the AEC industry needs to build capacity in building 
science research and innovation yet high level graduate building science education and 
research in the province is limited. As suggested by the initiatives listed above, sustainable 
construction and improved building performance based on strong building science principles is 
becoming increasingly recognized as an essential aspect of contemporary building design, and 
will continue to exert a growing influence on both new buildings and the renovation of existing 
buildings. Research stemming from Building Science Ph.D.’s can form the basis for supporting 
these moves to increase building performance, reduce carbon use intensity, optimize durability 
and understand innovative enclosure systems and how they interact with the building and its 
surroundings. 

Furthermore, several Canadian universities (BCIT, U of A, Carleton) and American institutions 
are developing undergraduate programs in building science or related subjects such as 
architectural engineering in the upcoming years. The need for building science Ph.D. graduates 
to act as faculty members in these programs will continue to grow in the next 5 to 10 years.  

ii. Support for The Viability of The New Program  

We have received support from industry partners collaborating with our department. This 

reinforces the importance of this Ph.D. program proposal. As an example, the following 

supportive statements were made from leading building science practitioners: 

• Graham Finch, Principal, RDH, Vancouver 
“A Ryerson Building Science Ph.D. program will be of great benefit to the Canadian 
building science industry. There is a large need for students trained in building science 
and this program will help to generate future students and professors.” 

• Alex Luchako, RDH, Toronto (pending) 
• Christian Cianfrone, MH, Vancouver (pending) 
• Paul Pasqualini, Partner, Engineering Link, Toronto (pending) 
• David DeRose, Partner, Synergy Partners, Toronto 

“As a practitioner, there are plenty of opportunities to help with existing building repairs 
and to provide advice to design teams constructing new buildings. The growth of the 
firms that I have worked with during my career has been limited by the number of 
qualified resources available to step in and support service delivery. Finding skilled 
practitioners is difficult and expected to get increasingly more difficult with the forecast 
growth in building construction and repairs. A Ph.D. program at Ryerson is expected to 

                                                           
16https://www1.toronto.ca/wps/portal/contentonly?vgnextoid=82270093ae9b4510VgnVCM10000071d60f89RCRD  

17https://www1.toronto.ca/City%20Of%20Toronto/City%20Planning/Urban%20Design/Mid-rise/midrise-FinalReport2.pdf  

https://www1.toronto.ca/City%20Of%20Toronto/City%20Planning/Urban%20Design/Mid-rise/midrise-FinalReport2.pdf
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build more skilled instructors and researchers who could, in turn, build more skilled 
practitioners to meet industry demands.” 

iii.  Comparison to Other Programs Locally, Nationally and/or Internationally  

There are limited opportunities for studying building science at the doctoral level in Canada. 
The most closely related program is Concordia University’s Building Engineering in Montreal 
(QC), however the field of building science is a sub-set of the larger field of building 
engineering. Otherwise, individual professors at the University of Toronto, Civil Engineering 
Department (Toronto, ON), and the University of Waterloo, Civil Engineering (Waterloo, ON), 
the University of Calgary (AB), Laval University (QC) and UBC (BC) supervise students in this 
field.  These programs are typically housed in larger departmental Ph.D. programs (e.g., civil 
or mechanical engineering; none of these universities have a designated building science 
Ph.D. program).  Concordia graduates building engineering Ph.D.’s regularly, however many 
focus on aspect of buildings not directly related to building science (e.g. solar energy systems).  
In Ontario, supply is limited due to only a couple of professors at other universities supervising 
an occasional Ph.D. student.  UBC has recently established a graduate sustainable building 
science program with a limited number of Ph.D. students and mainly Master's level students.   
Again, UBC’s program is not attached to any specific department. Finally, the British Columbia 
Institute of Technology (BCIT) does have a Master’s program (MASc, MEng), but with only three 
full time faculty members, it may not have sufficient capacity to establish a Ph.D. program in 
the near future. 

Table 3:  Comparison to Other Programs 

Program Specific / 
Targeted 
Program 
in 
Building 
Science 

Housed in a 
Single 
Department 

Multiple 
Faculty with 
Expertise in 
Classical 
Building 
Science 

Estimated No. 
of Ph.D.’s Each 
Year Graduating 
with Specific 
Expertise in 
Building Science 

Additional Comments 

Ryerson 
(proposed 
program) 

Yes Yes Yes 2-3 A discrete program 
focusing on building 
science that is housed in a 
single department and will 
consistently graduate 
Ph.D.’s. 

Concordia No Yes No 0.5 Building engineering is not 
specifically building 
science. 

U of T No Yes Yes 0.25 2 building science Ph.D.’s 
graduated in the past 8 
years. 

Waterloo No Yes No 0.1 1 building science Ph.D.  
graduated in the past 10 
years. 



 
 
 

 13 

Program Specific / 
Targeted 
Program 
in 
Building 
Science 

Housed in a 
Single 
Department 

Multiple 
Faculty with 
Expertise in 
Classical 
Building 
Science 

Estimated No. 
of Ph.D.’s Each 
Year Graduating 
with Specific 
Expertise in 
Building Science 

Additional Comments 

UBC Yes No No N/A Faculty members and 
trainees are based out of 
their home departments 
(e.g. engineering, 
architecture, and physics, 
etc.) 

Student demand  

There is considerable interest amongst the current student generation in sustainability issues, 
and developing new solutions for a high quality, robust, resilient and sustainable built 
environment. This is an excellent opportunity for Ryerson University to be at the forefront of 
this area of research. An advantage of the proposed Ph.D. program is that there is a strong 
demand from domestic students for this type of research at the Ph.D. level. Faculty members 
within the department receive regular enquiries about Ph.D. opportunities primarily from 
domestic candidates and often from our own Master’s graduates. Currently, several faculty in 
the program have been able to take domestic Ph.D. students in this general subject area 
through other Ryerson programs such as EnSciMan, Civil Engineering, Mechanical Engineering 
and Electrical Engineering, as well as through other universities. This demonstrates capacity 
and a demand. However, in these arrangements, our faculty members usually can only have co-
supervisory roles, which does not always reflect individuals’ mentoring and funding 
contribution to the Ph.D. students.  This can lead to negative effects on faculty members’ 
research output and competitiveness in attracting additional funding and students.  

F. Resources 

i. Anticipated Enrollment 

The anticipated enrollment for the Ph.D. in Building Science will be up to 2 incoming students 

per year, with estimated 8 Ph.D. students at the steady state.   

ii. New Faculty Members and Support Staff Required 

People: Currently, the Department of Architectural Science consists of twenty-six full-time 
faculty. Of these, nine faculty are consistently involved in teaching and supervision in the 
Graduate Program in Building Science. Of these, six hold a Ph.D. in a subject related to building 
science, and are capable of Ph.D. supervision: Dr. Mark Gorgolewski, Dr. Ramani Ramakrishnan, 
Dr. Russell Richman, Dr. Zaiyi Liao, Dr. Miljana Horvat and Dr. Umberto Berardi. In addition, 
several more faculty members from within and outside of the department have been involved 
in supervision and/or co-supervision of MASc and MBSc students: Dr. Paul Floerke (Arch), Dr. 
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Alan Fung (MIE), Dr. Pamela Robinson (SURP), as well as from outside of Ryerson: Dr. Marianne 
Touchie (U of T), Dr. John Straube (Waterloo), Dr. Hua Ge (Concordia), Dr. Kim Pressnail (U of T). 

Considering that the Ph.D. intake will be 2 students a year, there will be no need for additional 
academic and administrative staff support. The current Associate Chair, Graduate Program 
Building Science18 will continue to oversee the academic aspects of the program, while the 
Graduate Program Administrator, even with the inclusion of duties related to Ph.D. studies 
(admissions, scheduling the candidacy exams, dissertation defenses) will continue to provide 
administrative support, as their workload will still be well within norms in other FEAS graduate 
programs.  

The technical support in the department is provided by a building science lab technician (hired 
in August 2017), whose duties revolve around providing support for Building Science graduate 
students and faculty members SRC. In addition, the department has two full-time IT staff, as 
well as three technicians in the fabrication lab, who also provide support to the Building Science 
graduate program based on needs. 

In conclusion, there will be no requirement for additional personnel for operating this new 
Ph.D. program.  

iii. Lecture, Studio, Lab or Specialized Space Required 

Space: A secure studio space is dedicated for the use of current graduate students in the 
Building Science Master’s program in the south of the 1st floor of the Architectural Science 
building. This space is sufficient for the new Ph.D. students to have a dedicated workstation 
next to M.A.Sc. students who already have dedicated desks, in addition to shared desks 
available for M.B.Sc. students. This is a valuable space which is used as a base for students in 
the program; it allows for individual as well as for collaborative work. Moreover, the 
department has dedicated an additional space for Ph.D. students to use as an office, that has 
been used for several years by Ph.D. students supervised by our faculty in other programs. The 
existing spaces can accommodate the anticipated steady state of 8 Ph.D. students.  In summary, 
there will be no additional space requirement for the Ph.D. Program in Building Science.   

Other physical resources: The existing facilities include the Building Science Lab that provides a 
space for experimentation and testing focusing on materials and performance. It includes a 
variety of equipment for use both in the lab and for testing buildings, such as a wind tunnel, 
thermal conductivity measurement equipment, equipment for air 
pressurization/depressurization tests, infra-red cameras, monitoring equipment, acoustics and 
light sensors, drying oven and air quality measurement equipment. The department is currently 
improving this facility to meet the increasing demands of the SRC and student work in this 
subject. BeTOP - a new CFI sponsored Advanced Building Technology Lab is a customized, full-
scale, outdoor enclosure for performing cutting-edge research on advanced building systems 
enhanced with different nanotechnologies. The enclosure, named BeTOP (Building efficiency: 
Testing, Operation and Performance), has been designed to enable investigations of the 
dynamic interactions between building envelope components, indoor environments, and 

                                                           
18 Formerly known as Graduate Program Director. 
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mechanical systems for Canadian buildings. The cell is able to rotate by 360˚ and, thanks to 
internal removable partitions, may be divided in two chambers controlled by different HVAC 
systems, allowing the effects of the investigated outdoor modules to be studied in comparative 
ways. A Smart Buildings Analytics Lab has also been proposed with $1m of in-kind contribution 
from Schneider, and we are currently working on making this happen on campus. 

Within the department, the Computer Aided Design Lab is an instructional computing space 
that includes 40 graphic computing workstations, laser printer and digital projector. 
Workstations provide a wide range of graphic, CAD and Building Science software applications. 
Major software titles include:  Adobe Illustrator, InDesign, Photoshop, Premiere, AutoDesk 
3DMax, AutoCAD, EcoTect, Navisworks, NARevit, AutoDesSys Bonzai3D, FormZ, Bentley 
Microstation, GenerativeComponents, Chaos Group V-Ray, McNeel Rhinoceros 3d, 
Grasshopper, Microsoft Office Suite, Oracle OpenOffice, Primavera, WUFI, Therm, Design 
Builder, IES VE. Finally, the Department has a state of the art Fabrication Lab which supports 
student exploration of three-dimensional design, scale model work and prototype construction. 
It provides a table saw, band saw, milling and sanding devices, hand tools and work surfaces to 
support traditional wood work; in addition to laser cutters and a 3D printing machine to 
support rapid prototyping. Recently, new equipment has been added to our Digital Fabrication 
Lab: a CNC 3-axis milling table (5’x10’) and an industrial laser cutter. The lab will be receiving a 
new robotic arm and is has recently undergone a full-scale renovation. 

To summarize, the Department of Architectural Science and the Building Science Graduate 
Program are well equipped at the moment to support a Ph.D. program.  No new equipment is 
currently required to support the proposed Ph.D. program. 

iv. Preliminary Budget Information 

Funding 

It is expected that this program would initially take up to two Ph.D. students per year 
reallocated from the existing unfilled domestic PhD seats in FEAS.  

In addition, research funding awarded to building science faculty at Ryerson has been steadily 
increasing which facilitates support for Ph.D. students. In particular, with research grants for 
over $700,000 awarded in the year 2016/2017 to Building Science faculty, there is a significant 
momentum to support growth of our research capabilities.  Table 4 shows the growth of 
research funding for Building Science faculty since 2010, from sources such as including from 
NSERC, SSHRC, OPA, MITACs, OCE, SSEF, industry, etc.   Funding packages for Ph.D. students will 
have a guaranteed minimum in line with FEAS norms.  The packages will be a combination of 
RGF, stipends, TA assignment and external scholarships. 

Table 4:  Summary of Research Funding from Faculty Research Funding Accounts (2010 to 2017) 

2010 2011 2012 2013 2014 2015 2016 2017 Total 

$112,500 $110,000  $133,500 $152,000 $123,000 $300,000 $233,500 $710,000 $1,873,621 



 
 
 

 16 

Budget 

The proposed PhD in Building Science LOI has been reviewed by the University Planning Office 

to determine preliminary projection of faculty and other resource requirements; and has been 

found to be financially viable (November 27, 2017). 

G: Proposed Development and Program Implementation Plan 
The Graduate Program in Building Science is keen to move forward with this program as soon 
as possible, and it is a key goal of the departmental academic plan. With support from the 
office of the Dean of FEAS, Vice-Provost and the Vice Provost and Dean of Graduate Studies as 
well as the Provost and VP Academic, we believe we can get the necessary approvals within the 
next 12 - 18 months, with a proposal submitted to YSGS council in late 2017 and sent to the 
Ministry and the QC to be approved in during 2018.  

Table 5: Development and Implementation Plan 

Letter of Intent and Decanal Support  End of October 2017 

Consultation with UPO Completed by early to mid-December 2017 

LoI posted for public consultation Completed by early to mid-January 2018 

Provost formal response and commencement of the full 
proposal 

Mid to late January 2018 

Full proposal completed End of February 2018 

Departmental Council approval Early March 2018 

Decanal Endorsement of the full proposal Mid-March 2018 

Peer Review Team composition End of March 2018 

Site visit, feedback by PRT Mid-April 2018 

Program and Planning Committee approval May 2018 

Submission to Provost (Full proposal, with PRT report 
and responses, with the Dean of Record endorsement, 
approved by PPC) 

May 2018 

Academic Standards Committee & YSGS Council Review May - June 2018 

Senate approval September 2018 

Quality Council tbd 

First student intake January 2019 

 


