
Dalhousie University School of Architecture 
ARCH 5221.03 – Building Systems Design 
Emanuel Jannasch  
Fall 2023              
  
Preferred contact:   jannasch@dal.ca  
Secondary contact: mobile (902) 225-4717 
Office hours: I’m often in HA31, or please set something up by email.  
Meets:   Tuesdays, 9:30 – 12:30  in HA18 
Brightspace:  Dal.Brightspace.Com 
Open to M.Arch students and to others with the instructor’s permission.  
A 3 credit-hour graduate course should require about 9 hrs. per week.  

Important Note 
With the agreement of 2/3 of enrolled students, changes may be made to the course 
outline – whether in response to campus closures or other contingencies. Changes will 
NOT be recorded in this outline, but only in Brightspace.  

Student Services 
Dalhousie provides a wide range of student services covering financial stress, tutoring, 
writing support, physical and mental health counselling, and many other topics. A cen-
tral directory can be found at:  
https://www.dal.ca/current_students.html 

Safety First 
In this course, safety is not just academic or bureaucratic: it is of immediate, vital im-
portance. Students are expected to understand the Internal Responsibility Principle 
that governs Provincial law that Dalhousie necessarily follows. Basically, everyone is re-
sponsible for safety wherever they have power or influence. For low-level employees 
and students, that starts with informing yourself, and knowing you should refuse work 
for which you don’t feel you’ve been adequately trained. Your right to refuse work 
without repercussions is guaranteed under the law. Please study the more detailed in-
formation on page 8.  
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ACADEMIC INFORMATION 
Calendar Description 

This course investigates the conception and orchestration of building systems. Ideas are 
drawn from Renaissance and nineteenth-century systematizations of architecture, from 
twentieth century systems thinking and from contemporary digital practice. Students 
apply these ideas to the design, construction, and analysis of projects that incorporate 
real, energized, building systems components.  

Rationale 

Principles and Pragmatics 
Designers may find that abstract principles don’t in themselves lead to design accom-
plishments. This course tackles theory as it arises in and illuminates actual problems in 
design. The pragmatic task of building an illuminated artifact energized with house-
hold current holds lessons for full-scale architectural composition. More generalized 
systems ideas are applicable to design challenges of all types and scales.  

Design Intention and Application 
The obvious systems in architecture are the service or MEP systems, often designed by 
sub-consultants according to their professional requirements and preferences. Archi-
tects may want to sculpt these ducts and pipes into a positive element of design (e.g. 
Richard Rogers), to reduce their visual presence to an absolute minimum (e.g. John 
Pawson), or to displace them with a passive or integral approach to flows of heat, air, 
moisture, and such (e.g. Hassan Fathy). Understanding underlying systems principles 
(rather than technical detail) will help you work more effectively with your consultants. 

Furthermore, studying these tangible building systems introduces the tradition of sys-
tems thinking that finds related patterns in biology, management, computer science, 
and other fields. Systems principles can help you see buildings as biophysical creatures 
embedded in an eco-systemic context, as spatial compositions systemically intertwined 
with their beholders’ perception, or as social constructs embroiled in systems of identi-
ty, exclusion, and bias.  

Systems tools are primarily diagrammatic, so they work well for many designers. Be-
cause they emphasize patterns of relationship rather than parts or members, they can 
help de-personalize fraught situations. The concepts and skills enabled by the course 
can be useful in a design thesis, in design practice, and other areas of life.  

Class Format  
Regular classes have several components:  

• Brief review of ongoing work. 
• Lectures emphasizing questions and discussions. 
• In-class exercises expanding on lecture content. 

Optional class, shop, or desk-crit hours may be organized on a small-group basis.  
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Expenses, Equipment, Software 
Students from outside the School unaccustomed to studio work may need to spend 
money on design software or on general supplies: drawing paper, markers, hand-tools, 
etc. Architecture students shouldn’t need to make special purchases for the course but 
may choose to buy a few electrical tools. It’s not advised to spend money before dis-
cussing options in class. 

Integration with Other Courses 
Students are encouraged to pursue systems ideas that pertain to other classes, particu-
larly in the second project. But it is not recommended to make the relationship too 
tight, because the emphases and processes of courses may end up interfering with each 
other. Please be aware that work done in one course should not be submitted again in 
another, although it may be presented as useful context.  

Sequence of Topics  
 

 
 

Learning Objectives 
Students completing the course should develop abilities in four areas. 

Analysis: 
• Construct valid taxonomies of assigned collections of entities and construct multiple 

valid taxonomies of the same collections; identify and illustrate sets or kits of discrete 
parts, trades divisions, budgets, and other taxonomies applicable to building. 

• Identify and illustrate systems of function and consequence, including material and en-
ergy flow, control, conception, and stability in architectural configurations.   

• Use established diagramming methods rigorously and devise one’s own.  
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• Identify and illustrate systems of information flow and control that pertain to architec-
tural decision-making. 

• Observe and define conditions of order, organization, simplicity, complexity, sub-
optimization, closedness, and bias.  

Design 
• Orchestrate parts and elements to manage resources and improve systemic results. 
• Design material projects to accommodate the movement of components, connectors, 

and equipment during construction, maintenance, and repair. 
• Identify, develop, and exploit languages of formal design.  
• Apply systems ideas and terminology to design communication. 

Trades Work 
• Describe some common components of M and E systems in technical terms.  
• Draw and explain some of the systems diagrams used by building services engineers 

and by the building trades.  
• Conceive, schedule and complete work within identified time and resources. 
• Reference some of the systems of industrial standards applicable to construction, 
• Anticipate some of the invisible conditions with which the building trades must con-

tend. 
• Explain the role of designers and trades at the various levels of instruction. 

ASSESSMENT 

Two Projects Only 
There are only two projects in this class, the first individual and the second individual 
or group. Weekly interim deliverables should help students make better use of the early 
weeks of the term, keeping the last weeks more available for Studio. 

The Fourth Element – 50% 
Design and build a lamp with unlimited creative freedom within clear constraints. On 
the way, students will document the project through familiar architectural drawings 
and a suite of less familiar systems diagrams. Five weekly deliverables count for 5% 
each, pertinent in-class work totals 10% and the final project is worth 15%.  

Personal Project – 50% 
The topic and form is chosen by individuals or groups in consultation with the instruc-
tor. It could focus on a second lamp project. Students will choose a topic area by week 
6. Five weekly deliverables count for 5% each, in-class work totals 10% and the final 
submission counts for 15%.  
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Submissions, Due Times, Late Work 
Work should be pinned up in time for class to start promptly. Pdfs should be submit-
ted to the appropriate drop box in Brightspace 11:59 PM the day before.  
 Due 

date 
Late 
work 
accep- 
ted? 

Deduction per 
weekday or 
part thereof 

Final dead-
line for a late 
submission 

What happens 
after that? 

4th Element 
compo-
nents 

Weekly 
at start 
of class 

yes 3% Oct. 24 receives 0% and 
no comments 

Personal 
Project 
compo-
nents 

Weekly 
at start 
of class 

yes 3% Dec. 1 receives 0% and 
no comments 

 
Please Note: The following University or School policies take precedence over course-
specific policies: 

• No late assignments are accepted after the last day of weekly classes (the Friday before 
review week). 

• With a Student Declaration of Absence (maximum two per course), an assignment 
may be submitted up to three weekdays late without penalty. An SDA cannot be used 
for the final assignment.  

• With a medical note submitted to the School office, a course assignment (including a 
final assignment) may be submitted more than three weekdays late without penalty. 
The number of weekdays depends on how long you were unable to work, as indicated 
in the medical note. If more than one course is affected, you should consult with the 
Undergraduate/Graduate Coordinator to set a new schedule of due dates. 

• A student with an accessibility plan that allows for deadline extensions does not need to 
submit an SDA. 

Group Work 
Students in one group will receive the same grades. 

Marking and Feedback 
Emanuel will mark all work, generally before the following class, so that grades build 
gradually and 50% of the term mark will be determined by October 31. Only brief 
feedback will be provided in Brightspace, so students are invited to ask for clarifications 
in class, over email, or in separate meetings.  

Attendance 
There is no mark for attendance per se, but in-class work counts toward your grade. 
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Evaluation, Feedback, and Grades 
After the in-class review, work will be graded by the instructor according to the rele-
vant rubric. Students are encouraged to follow up on the review and rubric response 
through additional discussion with the instructor.  

Grades given will be numerical and converted to an end-of term letter grade according 
within Brightspace for review by the instructor and approval by the School. 

The following standards will be used. 
L.G. Percent Definition Description 
A+ 90–100% Excellent Considerable evidence of original thinking; outstanding 

capacity to analyze and synthesize; outstanding grasp of 
subject matter; evidence of extensive knowledge base.  

A 85–89% 
A– 80–84% 
B+ 77–79% Good Evidence of grasp of subject matter, some evidence of critical 

capacity and analytical ability; reasonable understanding of 
relevant issues; evidence of familiarity with the literature.  

B 73–76% 
B– 70–72% 
C+ 65–69% Satisfactory Evidence of some understanding of the subject matter; ability 

to develop solutions to simple problems.  C 60–64% 
C– 55–59% 
D 50–54% Marginal pass Evidence of minimal familiarity with the subject matter; 

minimal analytical and critical skill.  
F 0–49% Fail Little evidence of understanding of the subject matter; 

weakness in analytical and critical skills; limited or irrelevant 
use of the literature. 

INC  Incomplete (counts as zero in GPA calculation) 

W  Withdrew after 
deadline 

(neutral in GPA calculation) 

ILL  Compassionate 
reasons, illness 

(neutral in GPA calculation) 

 
In a graduate course, a final grade below B– will be recorded as an F. 

Credits and References 
Guidelines for citing sources can be found at  tinyurl.com/dal-arch-writing 

Academic Integrity 
The instructor may search the internet to check originality of uncredited texts and im-
ages. Students may use AI tools providing they retain the search terms and processes 
even of preliminary work.  

Lecture Notes or Recordings 
The instructor will generally upload lecture slides and notes in pdf. form. Students are 
welcome to record classes, providing their classmates agree with the arrangements, and 
providing they send the recording to the instructor for posting on Brightspace. Stu-
dents may not circulate pdf’s or recordings beyond the class. 
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FACULTY POLICY 

Equity, Diversity, and Inclusion   
The Faculty of Architecture and Planning is committed to recognizing and addressing 
racism, sexism, xenophobia and other forms of oppression within academia and the 
professions of architecture and planning. We, the faculty, are working to address issues 
of historic normalization of oppressive politics, segregation, and community disem-
powerment, which continues within our disciplines today. 

UNIVERSITY POLICIES AND RESOURCES 
This course is governed by the academic rules and regulations set forth in the Universi-
ty Calendar and the Senate. For university regulations, go to 
https://academiccalendar.dal.ca/Catalog/ViewCatalog.aspx?pageid=viewcatalog&catalo
gid=82&chapterid=4741&loaduseredits=False. 

A. University Statements 

Academic Integrity 
http://www.dal.ca/dept/university_secretariat/academic-integrity.html 

At Dalhousie University, we are guided in all of our work by the values of academic in-
tegrity: honesty, trust, fairness, responsibility and respect (The Center for Academic In-
tegrity, Duke University, 1999). As a student, you are required to demonstrate these 
values in all of the work you do. The University provides policies and procedures that 
every member of the university community is required to follow to ensure academic in-
tegrity. Read more: 
https://www.dal.ca/content/dam/dalhousie/pdf/dept/university_secretariat/Syllabus_St
atement_(Aug%202015).pdf 

Accessibility 
The Student Accessibility Centre is Dalhousie’s centre of expertise for student accessi-
bility and accommodation. The advising team works with students who request ac-
commodation as a result of: a disability, religious obligation, or any barrier related to 
any other characteristic protected under Human Rights legislation (NS, NB, PEI, 
NFLD). Read more: https://www.dal.ca/campus_life/academic-
support/accessibility.html 

Student Code of Conduct 
Everyone at Dalhousie is expected to treat others with dignity and respect. The Code 
of Student Conduct allows Dalhousie to take disciplinary action if students don’t fol-
low this community expectation. When appropriate, violations of the code can be re-
solved in a reasonable and informal manner—perhaps through a restorative justice 
process. If an informal resolution can’t be reached, or would be inappropriate, proce-
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dures exist for formal dispute resolution. Read more: 
https://www.dal.ca/campus_life/safety-respect/student-rights-and-
responsibilities/student-life-policies/code-of-student-conduct.html 

Diversity and Inclusion – Culture of Respect 
Every person at Dalhousie has a right to be respected and safe. We believe inclusiveness 
is fundamental to education. We stand for equality. Dalhousie is strengthened in our 
diversity. We are a respectful and inclusive community. We are committed to being a 
place where everyone feels welcome and supported, which is why our Strategic Direc-
tion prioritizes fostering a culture of diversity and inclusiveness (Strategic Priority 5.2). 
Read more: http://www.dal.ca/cultureofrespect.html 

Recognition of Mi’kmaq Territory 
Dalhousie University acknowledges that the University is on Traditional Mi’kmaq 
Territory. The Elders in Residence program provides students with access to First Na-
tions elders for guidance, counsel and support. Visit the office (McCain Building room 
3037) or contact the programs at elders@dal.ca or 902-494-6803 (leave a message). 

B. University Policies and Programs 
• Important Dates in the Academic Year (including add/drop dates): 

http://www.dal.ca/academics/important_dates.html 
• University Grading Practices: Statement of Principles and Procedures: 

https://www.dal.ca/dept/university_secretariat/policies/academic/grading-practices-
policy.html 

• Scent-Free Program:  
http://www.dal.ca/dept/safety/programs-services/occupationalsafety/scent-free.html 

• Student Declaration of Absence:  
https://www.dal.ca/campus_life/safety-respect/student-rights-and-
responsibilities/academic-policies/student-absence.html 

C. Learning and Support Resources 
• General Academic Support – Advising: 

https://www.dal.ca/campus_life/academic-support/advising.html 
• Fair Dealing Guidelines:  

https://libraries.dal.ca/services/copyright-office/guidelines/fair-dealingguidelines.html 
• Dalhousie University Library:  

http://libraries.dal.ca 
• Indigenous Students:  

https://www.dal.ca/campus_life/communities/indigenous.html 
• Black Students: 

https://www.dal.ca/campus_life/communities/black-student-advising.html 
• International Students:  
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https://www.dal.ca/campus_life/international-centre.html 
• Student Health Services:  

https://www.dal.ca/campus_life/health-and-wellness.html 
• Counselling:  

https://www.dal.ca/campus_life/health-and-wellness/services-support/student-health-
and-wellness.html 

• Copyright Office:  
https://libraries.dal.ca/services/copyright-office.html 

• E-Learning website:  
http://www.dal.ca/dept/elearning.html 

• Dalhousie Student Advocacy Services:  
http://dsu.ca/dsas 

• Dalhousie Ombudsperson:  
https://www.dal.ca/campus_life/safety-respect/student-rights-and-
responsibilities/where-to-get-help/ombudsperson.html 

• Writing Centre:  
https://www.dal.ca/campus_life/academic-support/writing-and-study-skills.html 

• Faculty or Departmental Advising Support: Studying for Success Program: 
http://www.dal.ca/campus_life/academic-support/study-skills-and-tutoring.html 

D. Safety  

Faculty of Architecture and Planning Work Safety 
For more information on the faculty-level safety framework please visit 
https://www.dal.ca/faculty/architecture-planning/current-students/inside-
building/work-safety.html 

For issues you’re uncomfortable discussing with Emanuel or that you can’t resolve with 
him, your first point of contact is Faculty Safety Co-Ordinator Regan Southcott: 
(902) 489-7332   
regan.southcott@dal.ca 

Dalhousie Occupational Health and Safety 
Safety at the University level is overseen by the Environmental Health and Safety Of-
fice: https://www.dal.ca/dept/safety/documents-policies-procedures.html 

The School’s uniform course template identifies two sample pages on this site.  

• Biosafety: http://www.dal.ca/dept/safety/programs-services/biosafety.html 
• Research Laboratory Safety Policy Manual:  

http://www.dal.ca/dept/safety/documents-policiesprocedures.html 
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