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CIV_ENV 395
Building Enclosure Design

Winter Quarter 2026


This course introduces students to the materials, systems, and design of building enclosures and discusses how building enclosures work with the structural and mechanical systems.  The course will include theoretical and practical information related to core competencies of building enclosure design including structural engineering, material science, building science, fire engineering, and construction management.

Student Learning Outcomes:  Upon completion of this course, students will be able to:

1. Describe the history of building enclosure design and construction and the evolution of systems.
2. List the performance attributes needed for a successful building enclosure design.
3. Identify the four barriers and their importance in building enclosure design.
4. Use computer software to determine condensation potential and calculate U-factors for building enclosures.
5. Differentiate between similar materials and systems selected for use in building enclosure designs.
6. Develop system options analyses to select appropriate systems in building enclosure designs.
7. Evaluate potential reasons for non-performance of building enclosures.
 
Instructors:		Peter M. Babaian, P.E., S.E., P.Eng.
			Senior Principal
			Simpson Gumpertz & Heger Inc.
			Office hours: by appointment (email to coordinate)
			Email: pmbabaian@sgh.com

			Maria Raggousis, P.E., CPHC
			Senior Consulting Engineer
			Simpson Gumpertz & Heger Inc.
			Office hours: by appointment (email to coordinate)
			Email: mraggousis@sgh.com 		

Guest lecturers from Simpson Gumpertz & Heger Inc. for specific topics

Class Times:		Monday and Wednesday, 9 am to 10:30 am

Location:		Technological Institute

Textbook:		None; Reading packets will be distributed by instructor.

Pre-requisites:		Familiarity with building and enclosure design
			Structural Analysis
Building Science 1: Fundamentals for Sustainable Buildings (preferred, not mandatory)

Course Assessment:	Attendance, participation, and homework – 50%
			Midterm exam – 25%
			Final exam – 25%

Evaluation and Expectations

Attendance
Students are expected to attend class and actively engage in the discussion through questions and comments.

Homework
Homework will be lecture-topic related and assigned throughout the course.  Homework will consist of different exercises of varying complexity.  Assignments will be distributed during class and posted on Canvas with solutions submitted via Canvas in PDF format.  Work must be shown to obtain full credit.

Midterm and Final Exams
Exams will comprise multiple question formats designed to show understanding of key concepts throughout the course.  Midterm exam will be based on the information presented the first half of the course while the final exam will include information presented in the entire course.  Exams will last the duration of the class period.

	Week
	Date
	Lecture No.
	Lecture Title
	Instructors
	Topic(s)
	Assignment
	Assignment Due Date

	1
	01/05/2026
	1
	Introduction to Building Enclosures Course
	Peter Babaian
	Summary of what will be covered in course; introduction to reading materials
	
	

	1
	01/07/2026
	2
	Mass and Transitional Masonry Wall Systems
	Peter Babaian
	Discussion of enclosures through history including mass masonry and transitional masonry buildings
	
	

	2
	01/12/2026
	3
	Contemporary Wall Systems
	Maria Raggousis
	Discussion of enclosures post WWII and the advent of the curtain wall system
	
	

	2
	01/14/2026
	4
	Structural Design and Material Science Considerations
	Peter Babaian
	Self-weight, load transfer, movement compatibility, attachment principles; Material Performance, traits, and characterization
	
	

	3
	01/19/2026
	5
	MLK Day – No Class
	
	
	
	

	3
	01/24/2026
	6
	Standards and Codes
	Maria Raggousis
	Intro to IECC and IBC requirements for roof and wall systems
	
	

	4
	01/26/2026
	7
	Introduction to Four Barriers
	Maria Raggousis
	Discussion on waterproofing, insulation, vapor barriers, and air barriers
	
	

	4
	01/28/2026
	8
	Opaque cladding system design
	Peter Babaian
	Materials within the systems; attachment and movement capabilities; meeting U-Factor or R-value requirements
	
	

	5
	02/02/2026

	9
	Condensation and Intro to WUFI 
	Maria Raggousis
	WUFI analysis for walls and roof systems; how to interpret results; how to select critical locations for analysis; general design rules of thumb 
	
	

	5
	02/04/2026
	10
	Below-grade waterproofing design
	Maria Raggousis
	Materials and strategy options – including cost/benefit analysis 
	
	

	6
	02/09/2026
	11
	Midterm Exam Review
	Peter Babaian
	
	
	

	6
	02/11/2026

	12
	Midterm Exam
	Maria Raggousis
	
	
	

	7
	02/16/2026

	13
	Introduction to Curtain Wall

	Peter Babaian
	Defining curtain wall vs. storefront vs. window wall systems; utilizing sizing charts; custom curtain wall design; sizing glazing
	
	

	7
	02/18/2026
	14
	Glass and Glazing
	Peter Babaian
	
	
	

	8
	02/23/2026
	15
	Glass and Curtain Wall Sizing
	Peter Babaian
	
	
	

	8
	02/25/2026
	16
	Condensation and U-Factor analysis
	Maria Raggousis
	THERM analysis, developing U-Factors for curtain wall systems; how to interpret results
	
	

	9
	03/02/2026
	17
	Roofing design
	Peter Babaian
	Materials and system options with advantages/ disadvantages analysis; cost/benefit analysis; identification of troublesome details
	
	

	9
	03/04/2026
	18
	Green roofing design
	Maria Raggousis
	Materials, systems, and strategies with advantages/ disadvantages; cost/benefit analysis; ANSI/SPRI design requirements
	
	

	10
	03/09/2026
	19
	Final Exam Review
	Peter Babaian
	
	
	

	10
	03/11/2026
	20
	Final Exam
	Maria Raggousis
	
	
	





Specific Items Covered
General
General performance expectations
History of envelope design and construction, evolution of systems
Core Competencies 
Structural engineering (wind, seismic and perhaps blast and impact)
Superstructure behavior (gravity, thermal, moisture, creep, etc.)
Envelope subsystem behavior and interaction with superstructure 
Optimizing the two for compatibility  
Material science 
Mechanical systems and influence on envelope performance 
Building science (Thermodynamics, WUFI)
Construction management (with specific training in CSI divisions and sequencing between trades) 
Fire engineering (emerging) 
Performance Attributes
Structural:  wind, seismic, gravity, thermal movement, fire resistance
Interface of envelope with structure:  isolation movement joints, attachment principles and methods, accommodating drift and other structural movements
The four weather barriers:  water, vapor, air, thermal
Daylighting 
Durability (life-cycle cost/benefit considerations)
Sustainability
Modeling
Structural
Thermal (THERM)
Hygrothermal (WUFI)
BIM, Revit, and low-tech options (Sketchup)
Typical Exterior Wall Systems
Mass
Barrier
Drainage 
Modified Drainage 
Rainscreen (pressure equalized (PE) systems vs. non-PE)
Building Materials 
Brick veneer (with various backups)
Concrete masonry
Stucco
EIFS
Glass curtainwall (unitized and stick built)
Metal panel systems
Stone
Wood
Windows
Precast concrete
Sealants
Other Envelope Systems
Roofing
Plaza waterproofing (Green Roofing)
Below grade waterproofing
Expansion Joint Systems
Delivery
Roles of architect, envelope consultant (if any), structural and mechanical engineers, general contractor, system suppliers, subcontractors
Design drawings and specifications
Shop drawings and submittals
Risk allocation
Delivery methods
Other Topics
Envelope Commissioning
Maintenance and repair (life-cycle costs analysis)
Future trends
[bookmark: _Hlk111644637]Academic Integrity Statement
Students in this course are required to comply with the policies found in the booklet, "Academic Integrity at Northwestern University: A Basic Guide". All papers submitted for credit in this course must be submitted electronically unless otherwise instructed by the professor. Your written work may be tested for plagiarized content. For details regarding academic integrity at Northwestern or to download the guide, visit: https://www.northwestern.edu/provost/policies-procedures/academic-integrity/index.html 
Any form of cheating, including improper use of content generated by artificial intelligence, constitutes a violation of Northwestern’s academic integrity policy. Turnitin, which is already in use at Northwestern, is expanding its system to include artificial intelligence detection.



Accessibility Statement

Northwestern University is committed to providing the most accessible learning environment as possible for students with disabilities. Should you anticipate or experience disability-related barriers in the academic setting, please contact AccessibleNU to move forward with the university’s established accommodation process (e: accessiblenu@northwestern.edu; p: 847-467-5530). If you already have established accommodations with AccessibleNU, please let me know as soon as possible, preferably within the first two weeks of the term, so we can work together to implement your disability accommodations. Disability information, including academic accommodations, is confidential under the Family Educational Rights and Privacy Act.

COVID-19 Classroom Expectations Statement
Students, faculty and staff must comply with University expectations regarding appropriate classroom behavior, including those outlined below and in the COVID-19 Expectations for Students. With respect to classroom procedures, this includes:
· Policies regarding masking, social distancing and other public health measures evolve as the situation changes. Students are responsible for understanding and complying with current University, state and city requirements.
· In some classes, masking and/or social distancing may be required as a result of an Americans with Disabilities Act (ADA) accommodation for the instructor or a student in the class even when not generally required on campus. In such cases, the instructor will notify the class.
If a student fails to comply with the COVID-19 Expectations for Students or other University expectations related to COVID-19, the instructor may ask the student to leave the class. The instructor is asked to report the incident to the Office of Community Standards for additional follow-up.
Student Attendance Exceptions
As a result of isolation requirements, some students may need to refrain from participating in-person in classes. We ask for your flexibility in these circumstances and that you allow students to continue their studies via class recordings, notes or via temporary remote participation, where appropriate. 
Exceptions to Class Modality
Class sessions for this course will occur in person.  Individual students will not be granted permission to attend remotely except as the result of an Americans with Disabilities Act (ADA) accommodation as determined by AccessibleNU.
Maintaining the health of the community remains our priority.  If you are experiencing any symptoms of COVID do not attend class. Follow the steps outlined on this site for testing, isolation and reporting a positive case. Next, contact your instructor as soon as possible to arrange to complete coursework.
Students who experience other personal emergencies should contact the instructor as soon as possible to arrange to complete coursework.
Should public health recommendations prevent in-person class from being held on a given day, the instructor or the university will notify students.
Guidance on Class Recordings
This class will not be recorded.
Prohibition on Recording of Class Sessions by Students
Unauthorized student recording of classroom or other academic activities (including advising sessions or office hours) is prohibited. Unauthorized recording is unethical and may also be a violation of University policy and state law. Students requesting the use of assistive technology as an accommodation should contact AccessibleNU. Unauthorized use of classroom recordings – including distributing or posting them – is also prohibited. Under the University’s Copyright Policy, faculty own the copyright to instructional materials – including those resources created specifically for the purposes of instruction, such as syllabi, lectures and lecture notes, and presentations. Students cannot copy, reproduce, display, or distribute these materials. Students who engage in unauthorized recording, unauthorized use of a recording, or unauthorized distribution of instructional materials will be referred to the appropriate University office for follow-up.
Support for Wellness and Mental Health
Northwestern University is committed to supporting the wellness of our students. Student Affairs has multiple resources to support student wellness and mental health.  If you are feeling distressed or overwhelmed, please reach out for help. Students can access confidential resources through the Counseling and Psychological Services (CAPS), Religious and Spiritual Life (RSL) and the Center for Awareness, Response and Education (CARE). Additional information on all of the resources mentioned above can be found here:
https://www.northwestern.edu/counseling/ 
https://www.northwestern.edu/religious-life/ 
https://www.northwestern.edu/care/ 
