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Background: Building Science Education Task Force  

 
Building America Infrastructure Development Program: Removing Infrastructure Barriers to High 

Performance Homes through Targeted Task Forces 

OVERVIEW OF BUILDING AMERICA 

The U.S. Department of Energy's (DOE) Building America program has been a world-class research 

program and a source of innovations in residential building energy performance, durability, quality, 

affordability, and comfort for more than 15 years. Building America partners with industry to bring 

cutting-edge innovations and resources to market. 

 

The DOE invests in researching and developing high-performance new and existing home innovations 

through Building America. The goal of Building America is to research and demonstrate cost-effective 

strategies to reduce home energy use by up to 50%, for both new and existing homes, in all climate 

regions by 2017. This performance target allows the program to focus on achieving market 

transformation to zero net-energy ready homes – homes that are so efficient that a renewable energy 

system can offset most - or all - annual energy consumption.  

 

BUILDING AMERICA PROGRAM STRATEGY 

To achieve Building America’s goal, there is a four-pronged strategy: 

1. Research and develop advanced technologies and practices to ensure high-performance homes 

are practical and cost effective;  

2. Prove the technical and business case of high-performance homes with whole-house packages 

of advanced technologies and practices to that enable practitioners to easily implement 

strategies to achieve Building America performance targets;  

3. Provide guidance and tools to enable practitioners to apply and refine proven innovations at 

scale;  

4. Remove infrastructure barriers to market transformation to enable the delivery of high 

performance homes at scale. 

 

BUILDING AMERICA KEY INITATIVES 

To support Building America’s program strategies, the program has five (5) key research and market 

transformation initiatives.  

 Building America Core Research Program  

o Conducts systems-based, high-impact projects to research and develop strategies for 

new and existing homes that meet Building America performance targets 

o Provides technical guidance and tools to the building science community 

o Develops proven, whole-house packages of innovations that can be easily implemented 

to achieve Building America performance targets. 

 Building America Recognition Program  

o Housing Innovation Awards provides recognition for researchers’, builders’, and 

contractors’ contributions toward achieving Building America’s goals.  
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o DOE Challenge Home Student Design Competition recognizes student teams from 

colleges and universities who effectively integrate building science into zero energy 

ready home designs. 

 Building America Solution Center  

o Provides guidance and tools to residential building professionals on hundreds of high-

performance design and construction topics. 

 DOE Challenge Home Program  

o Proves rigorous technical specifications and a strong business case for zero energy ready 

homes by providing guidance, tools, and recognition for leading builders certifying their 

homes compliant with program requirements. c 

 Building America Infrastructure Development Program  

o Identifies and removes barriers to the adoption of high performance homes 

o Creates roadmaps, stakeholder engagement strategies, and task forces to remove these 

barriers.  

o This program includes the Codes and Standards Innovation Team, the Building Science 

Education Task Force, and the Transaction Process Road Map. 

 

BUILDING AMERICA INFRASTRUCTURE DEVELOPMENT INITIATIVE 

The strategies for this initiative are to: 

 Identify key infrastructure barriers to the adoption of Building America research results, and the 

overall delivery of high performance homes; 

 Understand and document – through research and development activities and engagement with 

key stakeholders – the critical issues associated with these key infrastructure barriers; 

 Convene key stakeholders in meetings, summits, special initiatives, and task forces to develop 

and refine a roadmap that tracks critical short, medium and long-term goals to remove these 

key infrastructure barriers; 

 Tackle specific barriers through working groups; 

 Track progress against roadmaps; 

 Identify significant gaps in research and development activity that are critical to removing key 

infrastructure barriers, but cannot or will not be addressed by a working group or private 

industry; 

 Inform the Building America program for research and development planning purposes. 

 

BUILDING SCIENCE EDUCATION TASK FORCE 

Background 

After tracking Building America accomplishments since the program’s inception, one infrastructure need 

that emerged is a lack of consistent building science education to ensure an adequate supply of skilled 

professionals who can apply proven innovations and recognize the value of high-performance homes. 

DOE addressed this issue with a Building America Building Science Education Summit on November 7, 

2012 at the National Association of Home Builders Research Center (now the Home Innovation Research 

Laboratory). The goal of this facilitated meeting was to bring together over 30 leaders in building science 

training, education, research, program implementation, and leadership from across the country to 
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develop a strategic building science education roadmap. The resultant roadmap can be found on the 

Building America web site: 

http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/ba_bldg_science_educatio

n_roadmap.pdf  

 

Subsequently, Building America convened the Building Science Education (BSE) Task Force, which will 

work to address key issues in building science education.  

 

Roles and Responsibilities 

The Building America Building Science Education Task Force will be managed by DOE, and all direction, 

project plans, and tasks will be approved by Sam Rashkin, Chief Architect for DOE/EERE’s Building 

Technologies Office. The BA BSE Task Force will be managed through the support of DOE contractors 

(Confluence Communications and Energetics) and with industry support from ACI and EEBA. 

 

The task force is intended to be an open, industry-driven initiative that is coordinated by DOE. 

Participants will include other federal agencies, Building America teams, industry associations, 

educational institutions and private companies with a key interest in advancing building science 

education. Members of the BSE Task Force will be admitted to participate at any time. 

 

The following outlines basic roles and responsibilities for managing and implementing the task force: 

 

Role Organization/Contact 

Strategic direction and program planning DOE/Sam Rashkin 

 

Project planning and project management

  

 

Confluence Communications/Stacy Hunt, and 

Energetics/Lindsay Parker 

Task force communications DOE/Sam Rashkin (direct communications) 

EEBA/Karen Thull (promotion),  

ACI/Carla Maxwell (online forum) 

Reporting and road-mapping Confluence Communications/Stacy Hunt, and 

Energetics/Lindsay Parker 

Working group management DOE/Sam Rashkin, Confluence 

Communications/Stacy Hunt, 

Energetics/Lindsay Parker, NorthernSTAR/Pat 

Huelman 

 

 

 

 

 

 

http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/ba_bldg_science_education_roadmap.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/ba_bldg_science_education_roadmap.pdf
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Project Plan Overview 

In 2013 and 2014 the task force will: 

1. Inventory existing building science education initiatives by soliciting feedback from task force 

members via an online forum and in person meetings, and cross walk these initiatives to the key 

actions outlined in the roadmap; 

2. Create and implement a “Terminology, Competencies, and Curricula” working group to address 

the following key actions identified in the roadmap, with a core focus on four-year-programs 

(but enough breadth to provide guidelines for all proficiency levels): 

a. Develop a definition for building science 

b. Identify and set guidelines for proficiency levels  

c. Identify and set guidelines for core competencies 

3. Revise the BSE roadmap as a feedback mechanism to industry and DOE; 

4. Develop a plan to address additional key actions in future years. 
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September 24, 2013 Building Science Education Task Force Meeting Background 
A follow-up meeting was held on September 24, 2013 at the Energy and Environmental Building Alliance 

(EEBA) conference to launch the Building Science Education (BSE) Task Force, present the Criteria for 

Excellence in Building Science Education, and gain feedback on these and two other issues, including the 

definition of Building Science and the proficiency levels needed for different types of practitioners 

associated with Building Science. 

Attendees 

Facilitators:  

Sam Rashkin, Chief Architect, U.S. Department of Energy (DOE)  

Stacy Hunt, Confluence Communications 

First Name Last Name Organization 

Lois Arena Steven Winter Associates 

Michael Baechler Pacific Northwest National Laboratory (PNNL) 

Aaron Baugh Rinnai Corporation 

Matt Belcher Midwest Energy Efficiency Research Consortium (MEERC) 

Glenn Cottrell IBACOS 

Walter Cuculic Solar City 

Mick Dalrymple Arizona State University - Global Institute of Sustainability 

Laura Dwyer DuPont 

Amanda Evans Santa Fe Community College 

Jeff Farlow Pentair 

Charlise Goodbread BASF 

Francois Gratton Beazer Homes 

C.R. Herro Meritage Homes 

Pat Huelman University of Minnesota 

Stacy Hunt Confluence Communications 

Thull Karen  EEBA 

Matt Keeler Advanced Energy 

Dr. Sanjeev Khanna University of Missouri-Midwest Energy Efficiency Center  

Brian Lieburn DOW 

Corbett Lunsford Green Dream Group 

Dave Mallay Home Innovation Research Labs 

Eric Martin Florida Solar Energy Center (FSEC) 

Carla Maxwell Affordable Comfort, Inc. 

Cheryn Metzger National Renewable Energy Laboratory (NREL) 

Martin Pecholcs Bayer Material Science 

Sam Rashkin U.S. Department of Energy 

Robert Reed Midwest Energy Efficiency Research Consortium (MEERC) 

Chad Riedy National Association of Homebuilders (NAHB) 

Jon Sader Sader Power Enterprises 

Craig Savage BMI 

Craig Schiller RMI 

Brent Stephens Illinois Institute of Technology 
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Sam Taylor Joint Committee on Building Science Education 

Gale Tedhams Owens Corning 

Melissa Wahl Cobblestone Homes 

Daran Wastchak DR Wastchak 

Dan Wildenhaus Fluid MS 

 
Meeting Discussion 
 
Sam Rashkin (DOE) and Stacy Hunt (Confluence Communications) introduced the session. The focus of 

the introduction was to give context for the task force and Building America’s goal of removing 

infrastructure barriers to the adoption of zero net-energy homes (ZNEH) through the development of a 

strong Building Science education infrastructure in the U.S. and to showcase Building America’s interest 

in finding areas where the program can support industry to have the highest impact on fast-tracking the 

advancement of Building Science education. 

Sam Rashkin noted that the first summit in 2012 resulted in a Building Science Education Roadmap, but 

that to achieve DOE goals of creating market impact; the roadmap is not enough, thus the development 

of the Building Science Education (BSE) Task Force. Mr. Rashkin introduced the focus of the meeting, to:  

 Define “Building Science Excellence”; 

 Define workforce-based proficiency levels and core competencies in the area of Building Science 

for: 

o Direct entry workers 

o Two-year degree programs 

o Four-year degree programs 

 Professional programs that result in licensing (i.e. architecture) 

 Direct-entry programs related to the buildings industry, but without 

professional licensing requirements (i.e. construction management) 

o Graduate programs; 

 Determine strategies to develop a DOE-recognized curricula for each level; and 

 Support the Building Science education needs of key DOE programs, such as Challenge Home 

and the Challenge Home Student Design Competition. 

Pat Huelman (NorthernSTAR) presented his current models, developed through the management of the 

Criteria for Building Science Education Working Group as part of his work with Building America and the 

Joint Committee for Building Science Education. 

Mr. Huelman outlined long-term goals of supporting high performance buildings with a robust Building 

Science education infrastructure, and short-term goals of identifying and recognizing good Building 

Science resources that can help DOE and industry programs. He noted, concurrent with the overall 

Building America goals that the working group was focused on: 

 Defining Building Science 

 Developing guidelines for Building Science; and 
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 Determining process steps for developing guidelines for Building Science education programs. 

The meeting attendees were asked to respond to material developed by the working group. For full 

presentation and background material, see Appendix A: NorthernSTAR Background and Presentation 

Material. 

The meeting focused in part on ideas for defining the term, “Building Science.” Attendees provided the 

following responses: 

 Ensuring buildings perform as designed, and making or helping building performance 

 Application of physics to the built environment; 

 Studying the physical phenomenon that govern energy use, human comfort, function and 

overall performance of buildings; 

 Concepts, practices, and technologies for controlling thermal flow, airflow, and moisture flow in 

buildings; and 

 Systems thinking. 

The meeting facilitators guided the attendees through a brainstorming session focused on proficiency 

levels. It became apparent that the working group needed to reevaluate use of the terms “knowledge, 

skills and abilities (KSAs)” as the intent of the working group is not to perform a complete job task 

analysis (JTA) for each skill level, but rather to develop “true KSAs.” Thus, the working group focused on 

proficiency levels and the key knowledge that students must have for each level. The brainstorm 

resulted in the following draft of proficiency levels, to be further developed and reviewed by the task 

force members: 

1. High school graduates 

2. Trade-contractors and direct-entry workers 

o Trades should be segmented and focus should be given to developing proficiency levels 

for trades with biggest impact on Building Science – i.e. HVAC, Insulation, Framing 

o Home Energy Professionals (HERS raters, etc.) 

3. Program and Project Managers 

o Utility Program and Project Managers 

o Construction Managers/Project Managers 

o Purchasing agents 

4. Transaction Process 

o Real estate agent/sales agent 

o Appraisers 

o Inspectors 

o Underwriters 

5. Licensed Professionals 

o Architects 

o Engineers 

6. Building Science Professionals (QA/QC, commissioning, energy modelers, CEMs) 

7. Code officials 
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Key Discussion Points 

The following key questions were raised by the group: 

 Why are trade-based programs not currently included as a critical educational audience?   

o Meeting attendees agreed that direct-entry workers should be addressed, even though 

the working group is primarily focusing on 4-year-programs, with some extension to 2-

year-programs in order to keep the scope and focus of this task small enough to be 

manageable and make strides quickly. It was suggested that “proficiency levels” could 

be defined for direct-entry workers easily as an adjunct to the current work, and could 

be based on models already developed by BPI, RESNET, and DOE Guidelines for Home 

Energy Professionals, and some models used at community colleges. 

o Meeting attendees agreed that students and teachers “don’t know what they don’t 

know” and that there is a need to address students enrolling in a 4-year program to 

potentially direct them to a 2-year program so that they are aware of energy efficiency 

and Building Science and “know what to ask for.” A suggestion was to look at the 

integration of basic Building Science teachings with high school general science and 

physics classes, which is congruent with items identified in the 2012 road mapping 

process. 

 Attendees discussed the focus of the working group to enable technical guidelines in the 

industry and noted a seeming lack of focus on a “sponsoring” strategy (outreach initiative).  

o Attendees discussed the need to create a driving force and demand for Building Science 

education. Task force representatives acknowledged the need to connect to relevant 

outreach initiatives, but noted a focus on creating a set of specifications that could then 

be “sold.” 

 An attendee asked why the educators in the room chose to participate – asking “why are you 

here and what is your interest?” 

o Attendees responded that their students need to be employed, that students are asking 

for classes on energy efficiency and on practical application of “how things work”, and 

that this meeting seemed to be focused on bringing the practical nature of jobs 

resultant from education back into the discussion and the classroom. 
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Next Steps 
 

The current focus of the Building Science Education Task Force will drive a 'collective impact' process 

where DOE and Building America facilitate the stakeholders in Building Science education to reach 

consensus on the critical proficiency level categories and the general Building Science core 

competencies. 

Action Lead(s) 

Draft a Building Science Education Proficiency Matrix including a set of 
proficiency level categories representing key players in the housing industry that 
need to apply Building Science. 

DOE, NorthenSTAR 

Draft a set of Building Science core competencies address skills such as thermal 
flow, moisture flow, air flow, hygrothermal analysis, blower door diagnostics, 
duct blaster diagnostics, infra-red imaging diagnostics, psychrometric comfort 
analysis, software simulations, and HVAC sizing. 

DOE, NorthenSTAR 

Draft a definition for “Building Science.” DOE, NorthenSTAR  

Review the Department of Transportation guidelines and curriculum on 
paramedics for elements to include in this project.   

DOE, NorthenSTAR 

Vet the Building Science core competencies, the Building Science Education 
Proficiency Matrix, and the Building Science definition with the BSE Task Force, 
stakeholders and meeting participants for comments. Utilize the ACI Community 
of Interest (COI) for additional feedback.  

DOE, ACI Community 
of Interest (COI) 

Share the list of Building Science Education programs in the Building Science 
Education Roadmap with BSE stakeholders and the ACI Community of Interest 
(COI). Collect suggestions for additional resources (such as books, content, key 
contacts, etc…). Utilize the ACI Community of Interest (COI) for additional 
feedback. 

DOE, ACI 

Revise the Building Science core competencies, the Building Science Education 
Proficiency Matrix, and the Building Science definition. 

DOE, NorthenSTAR 

Disseminate revised Building Science Education Proficiency Matrix to Building 
Science Education stakeholders. 

DOE 

Incorporate comments from the BSE Task Force, stakeholders and meeting 
participants into a final matrix. 

DOE, NorthenSTAR 

Finalize specific language descriptions for each core competency and final 
requirements within each proficiency level category to develop a set of 
recommended guidelines for Building Science Education. 

DOE, NorthenSTAR 

Work with stakeholders to encourage the adoption and implementation of a 
common set of guidelines for Building Science Education. This would include 
developing recommended curriculum, syllabi, and recommended educational 
content. 

DOE, NorthenSTAR 

Work with credentialing groups (e.g., certification and accreditation programs, 
educational programs, training programs, etc…) to apply Building Science 
Education guidelines to existing programs. 

DOE, NorthenSTAR 
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Why are we here? 

• DOE Long-term Goal 

– DOE wants to increase the quantity and quality of 
building science education  

– To support high-performance buildings 

• DOE Short-term Goal 

– Identify solid building science resources that can 
support high-performance buildings programs 

• DOE Challenge Home Student Design Competition 

• DOE Solar Decathlon 

• Etc. 

 



What are we going to do? 
 

• What is building science? 

– Create a working definition 

• Develop criteria for good building science 

– Identify existing programs with strong B.S base 

– Review their curricula, content, and resources 

• Determine process steps for criteria 

– Map the potential disciplines and program types 

– Identify critical knowledge, skills, and abilities 

• Next steps 



Background 

• DOE Building Science Education Roadmap 

– Released in April 2013 

• Current Related Initiatives 

– NCHRC/ASC/AEI Joint Committee On B.S. Education 

• Criteria for Excellence in Building Science Education 

• Excellence in Building Science Education Award 

– EEBA/ACI “B.S. Education” Community of Interest  

– NIBS-BETEC Education Committee 

– ASTM/NIBS Building Science Education Workshop 



Task Group on 
Excellence in Building Science Education 

Website: www.BuildingScienceEducation.net 

 then – “Programs/Task Groups” 

    then – “Criteria Task Group” page   

        then --  “Working Files” 

Also – check “Events” for meetings 

http://www.buildingscienceeducation.net/


Background 

• Education to support a professional workforce 
that designs and builds high-performance homes 
– accreditation, licensure, certification, etc. 

• Curriculum that incorporates … 
• specialized building science and building performance 

courses and 
• standard courses that integrate building science and 

quality management 

• Technical basis for the program is traceable 
to current, accepted, peer-reviewed research  

 



What is Building Science? 

• Theoretical Building Science 

– Building physics 

 

• Applied Building Science 

– Engineering 

– Technology 

– Design 

 



Working Definition for This Effort 

• “Building Science” is broadly defined, in the 
context of the educational requirements 

– enabling design and construction professionals 

– to routinely plan, design, analyze, build & 
commission  

– quality, high-performance buildings. 



Criteria by Discipline 

• We don’t need to start with a blank page! 

 

• Must build on existing programs… 

– recognizing that they are currently very diverse 
and dispersed. 

 

• Role and type of building science content 
will be quite different by program. 



Content & Skill Areas 

• Building Enclosure Characterization and Optimization 
• Building Material Science  
• HVAC Systems Design, Analysis, and Installation 
• Indoor Environmental Quality 
• Construction Management 
• Design/Construction Documentation 
• Integrated Design Process 
• Quality Management and Commissioning 
• Building Performance Tools and Analysis   
• Systems (and subsystem) Engineering 



Knowledge, Skills, & Abilities 

• Engineering 
• Civil 

• Mechanical 

• Material science 

• Architectural 

• Architecture/Design 
• Architecture 

• Housing studies/Urban Planning/Others 

• Construction management 

• Other (physical/environmental sciences) 



Identifying Existing Building Science Programs 

• Institution 

– program home (college, department, etc.) 

• Program name and focus 

• Curricular information 

– courses 

– content 

– resources 

• Key contacts 



Building Science Programs 

• How do we get more? 

– Building new programs 

– Improving existing programs 

• Key Strategies 

– Faculty 

– Administration 

– Accreditation boards 

– Professional societies 

 



Westford, MA – Aug. 4 Meeting 

• Criteria Task Group Introductory Meeting 

• Addressed Task Group Plans 

• Reviewed Participant Programs 

• Reviewed Definition 

• Addressed Next Steps 



Upcoming Events 
 

• DOE Task Force Meeting., Wash., DC – Oct. 28 

• Buildings XII:  Clearwater, FL – December 2 

• ASTM Symposium, Toronto, ON – April 6  

– (co-sponsored by the Joint Committee) 

• Affordable Comfort: Detroit, MI – April 28 

• Building America Technical Update:  ?? - ?? 

 



ASTM/NIBS/Joint Committee Symposium  

Objective:  Provide forum on Building Science and 
Materials Education & Training to establish …  

• Baseline/core curricula to satisfy core 
competencies for pre-licensed  (2 levels) & 
Licensed professional certification   

• Develop matrix of accredited core curricula 
currently available 

• [Coordinate development of core competencies 
with Joint Committee’s Criteria Task Group] 



Other Items 

• Journal for Housing & Residential Construction 

– Under AEJ supported by ASCE 

• Editor: Ali Memari, Penn State 

– Actively seeking research papers in: 

• building technology/systems/materials  

• construction management 

• building science / building performance 

• structural design and evaluation 

• energy / sustainability / green buildings / healthy homes 



Excellence in Building Science Education 

Discussion 
 



Part 2.  Defining Building Science 

• Review of Building Science Definitions 

 

• To Determine the Breadth and Depth of the 
Knowledge Base 

 

 



Defining Building Science 

• Common Terms 

– Building science / building physics  

– Building science education 

– Building engineering physics 

– Building engineering 

 



Definition 1 

• Building science is “the study of the 
interaction between the various materials, 
products, and systems used in building 
construction, the occupants of these 
buildings, and the environments in which 
they are located.”  

– Betsy Pettit and Joe Lstiburek 

 



Definition 2 

• “Building physics is based on predictability 
of performance each time a change in 
design is made.  Building physics is focused 
on the movement of heat, air and moisture 
through a building enclosure and its effects 
on the building fabric, its occupants, and 
indoor environment.” 

– Mark Bomberg 

 



Definition 3 

• “Building Science education (includes 
building physics (heat, air and moisture 
transfer), building technology (materials and 
integration of materials in detailing and 
construction), and related fields of acoustics, 
fire and life safety, blast safety, etc. (safety 
and security).” 

– Paul Totten 



Possible Composite Definition 

• Building Science is “the study of the interaction 
between the various building construction 
materials, products, assemblies and subsystems, 
and the whole building system, the occupants of 
these buildings, and the environments in which 
they are located, and also the practices or 
procedures needed to achieve a desired outcome, 
particularly quality, high-performance buildings.”  

 



Possible Composite Definition 

• “Building Science is an interdisciplinary field of 
study that includes building physics (heat, air and 
moisture transfer), building technology (materials 
and integration of materials in detailing and 
construction), and related fields of acoustics, fire 
and life safety, blast safety, etc. (comfort, safety, 
and security).  It also includes the advanced 
construction management and design practices 
needed to reliably achieve the desired outcome of 
quality, high-performance buildings.” 

 



Possible Composite Definition 

• “Further, at the core of this broad definition of 
building science is building physics.  It is based on 
predictability of performance each time a change 
in design is made.  Building Physics is focused on 
the movement of heat, air and moisture through a 
building enclosure and its effects on the building 
fabric, its occupants, and indoor environment.” 



Part 2.  Defining Building Science 

Discussion 
 



Part 3.  Knowledge, Skills, and Abilities 

• What are the key KSA’s (Core Competencies) 

 

• What level of proficiency is needed for KSA’s 



KSAs/Core Competencies Support Many 
Education & Training Programs 

• Accreditation  

• Curricula/Course Learning Outcomes (LO) – 
Linked to KSAs by LO Assessment Process 

• Professional Licenses & Certification 

– Accredited Degrees 

– Internships/Experience 

• Proficiency  towards Core Competencies/KSAs. 

– License Exams & Certification Requirements 

 

 



KSA’s (as developed for an A/E firm) 

• Understanding and competency in building 
physics 

• Understanding of psychrometrics 

• Ability to use hygrothermal modeling tools 

• Broad understanding of lighting, acoustics, 
fire/smoke, security, etc. 

• Understanding of the four major building 
enclosure systems 



KSA’s (as developed for an A/E firm) 

• Ability to draw design details 

• Understanding of both commercial and 
residential construction 

• Understanding of testing equipment 

• Understanding of HVAC interaction with the 
building enclosure 

• Ability to analyze building performance 



Part 3.  Knowledge, Skills, and Abilities 

Discussion 
 



Part 4.  Programs & Resources 

• Developing an Inventory of Programs 

 

• Creating a Resource Guide 



Identifying Programs & Resources 

• Institution 

– program home (college, department, etc.) 

• Program name and focus 

• Curricular information 

– courses 

– content 

– resources* 

• Key contacts 



Part 4.  Programs & Resources 

Discussion 
 



Development of Criteria for Excellence in Building Science Curricula 
 
The criteria will address the following areas:   

 building science curricula (both residential & commercial);  

 key courses and teaching methodologies, and  

 requirements for acquired knowledge, skills and abilities (KSA’s).   
 
The initial focus of the criteria is university level courses.  A matrix of curricula is being developed against different 
disciplines supporting the design/construction industry:   

 Engineering and Technology (e.g., Mechanical, Civil, Architectural; Material Science); 

 Architecture (skilled in building performance); 

 Construction Management; and 

 Other (Building Physics (EU)). 
 
The Criteria might include: 

 Education that supports the expansion of  a certified, professional workforce that routinely designs and 

builds quality, high performance buildings that are healthy, safe, durable, comfortable, and energy 

efficient. 

 Curriculum that addresses both specialized courses in building science and building performance along 

with standard courses which integrate advances in building science and quality management, e.g., 

construction management, construction documentation, etc. 

 Technical basis for the curriculum is traceable to currently accepted, peer-reviewed research. 

 Possible recommended curricula should address:   

 Building science for building enclosures 

 Optimization across various building performance parameters, including trade-offs for fire, 

moisture, constructability, strength, cost, etc. 

 Hygrothermal analysis (heat and mass transfer) for building enclosures 

 Characterization and performance of building materials, components, and assemblies, and their 

interactions with each other and the whole building system, including material compatibility  

 HVAC system performance 

 Whole building mechanical system analysis (including loads, flows, and pressures) 

 Advanced ventilation  

 Fundamentals of indoor environmental quality, including pollutant sources  

 Heating and cooling load analysis (ASRHAE, ACCA, etc.) 

 Installed performance of equipment and systems (dehumidification performance, part load 

efficiency, diagnostics and sensors, etc.) 

 Construction Management 

 Critical path analysis and process control 

 Advanced quality management principles (see ToolBase, etc.) 

 Design/Construction Documentation (advanced detailing, quality scopes of work, etc.) 

 Design Process (Integrated Design Process, Codes & Beyond Codes, etc.) 

 Building Performance Analysis and Documentation 

 Building Analysis and Optimization 

 Diagnostics and testing 

 Commissioning (Total Building including enclosure, MEP (mechanical, electrical & plumbing) 

systems, acoustics, fire and life safety, and structural systems) 

 Systems Engineering 

 



Alternative Building Science Related Definitions and a Possible Composite Definition 
 

 “Building science”, “Building physics”  

 “Building science education” 

 “Building engineering physics” 

 “Building engineering” 
 
Definitions relevant to core aspects of a recommended “broad” definition of “building science” 
 

Building Science is “the study of the interaction between the various materials, products, and systems 
used in building construction, the occupants of these buildings, and the environments in which they are 
located.” - per Betsy Pettit and Joe Lstiburek 

 

Building physics is based on predictability of performance each time a change in design is made.  Building 
Physics is focused on the movement of heat, air and moisture through a building enclosure and its effects 

on the building fabric, its occupants, and indoor environment – per Mark Bomberg 

 
Building Science education (includes building physics (heat, air and moisture transfer), building technology 
(materials and integration of materials in detailing and construction), and related fields of acoustics, fire 

and life safety and blast and safety and security) – per Paul Totten 

 
Possible Composite Definition – draft under review - Joint Committee on Building Science Education’s 
Task Group on Criteria for Excellence in Building Science Curricula  
 

Building Science is “the study of the interaction between the various building construction materials, 
products, assemblies and subsystems, and the whole building system

1
, the occupants of these buildings, 

and the environments in which they are located, and also the practices or procedures needed to achieve a 
desired outcome, particularly quality, high performance buildings

2
.” “Building Science is an 

interdisciplinary field of study that includes building physics (heat, air and moisture transfer), building 
technology (materials and integration of materials in detailing and construction), and related fields of 
acoustics, fire and life safety and blast and safety and security.  It also includes the advanced construction 
management and design practices needed to reliably achieve the desired outcome of quality, high 
performance buildings.”  “Further, at the core of this broad definition of building science is building 
physics.  It is based on predictability of performance each time a change in design is made.  Building 
Physics is focused on the movement of heat, air and moisture through a building enclosure and its effects 
on the building fabric, its occupants, and indoor environment.”  

                                                           
1 The “system” would encompass those elements of the utility system affected by the performance of the building, 

particularly if the desired outcome of the design is a net zero energy or a zero peak load building. 
 
2 Definitions of High Performance Building 

 
Energy Policy Act of 2005 (Public Law 109-058), Section 914. Building Standards. 

 
(a) Definition of High Performance Building – In this section, the term “high performance building” means a building 
that integrates and optimizes all major high-performance building attributes, including energy efficiency, durability, 
lifecycle performance, and occupant productivity. 
 
 
Energy Independence and Security Act of 2007 - (PL-110-140), Title IV, Energy Savings in Buildings and Industry, 

Section 401, Definitions. (12) HIGH-PERFORMANCE BUILDING 
 
The term `high performance building' means a building that integrates and optimizes on a life cycle basis all major 
high performance attributes, including energy conservation, environment, safety, security, durability, accessibility, 
cost-benefit, productivity, sustainability, functionality, and operational considerations 



Matrix of University Undergraduate and Graduate Level 

Key “Building Science” Courses 
 
 

Key “Building Science” Courses 
For 

Quality, High Performance Buildings 

 Engineering  
/Physical Sciences 
(Material Science) 

Architecture/Design; 
Urban Planning/ Housing 

Studies/Other 
 

Construction 
Management 

Other 

ABET NAAB/Other ACCE  

  E D CM O 

Building  Science for Building Enclosures,  
Moisture Physics, Hygrothermal Analysis 

1     

HVAC & IAQ 
 

2     

Building Performance 
 

3     

Building Science 101/  
Building Science Fundamentals  

4     

Design/Construction Documentation – detailing, Scopes-of-
Work, specifications, etc. 

5     

Quality Management/Integrated Design/Project 
Management Process/ Commissioning 

6     

Systems Engineering/Systems Management  
(e.g., Building America 101) 

7     

Material Science for Buildings 
 

8     

Other 

 BIM 

 Etc. 

9     

  



Matrix of Key University Undergraduate and Graduate Level 
“Building Science” Courses (draft expanded matrix) 

 

Key “Building Science” Courses 
For 

Quality, High Performance 
Buildings 

 Engineering (E) Design (D) Construction 
Management 

Other 

Civil   Mech. Arch.  
Engr.   

Other - 
Material 
Science 

Architecture  
- Bldg. Perf.,  

Other 

Other - Urban 
Planning/Housing 
Studies 

  EC EM EA EO DA DO CM O 

Building  Science for Building 
Enclosures,  
Moisture Physics, Hygrothermal 
Analysis 

1         

HVAC & IAQ 
 

2         

Building Performance 
 

3         

Building Science 101/  
Building Science Fundamentals  

4         

Design/Construction Documentation 
– detailing, 
Scopes-of-Work, specifications, etc. 

5         

Quality Management/Integrated 
Design/Project Management 
Process/Commissioning 

6         

Systems Engineering/Systems 
Management 
(e.g., Building America 101) 

7         

Material Science for Buildings 
 

8         

Other 

 BIM 

 Etc. 

9         

 
 



Requirements for Acquired Skills (e.g., KSA’s, Core Competencies) 
 
The University Consortium, and our partners in the US Department of Energy and other university 
organizations, envisions a building science certification requirement for design and construction 
professionals.  Currently, there are certification requirements in Canada and Europe.  For example, the 
Ontario Building Envelope Enclosure Council provides a certification for a building science professional 
(http://obec.on.ca/BSSO/default.asp).   
 
Also, a number of A/E firms have their requirements.  Below is an example of one engineering firm’s 
preliminary list of requirements for a building science professional.  This particular engineering firm 
designs, investigates, and rehabilitates structures and building enclosures.   Other firms required for 
different aspect of the planning, design, analysis and building of quality, high performance housing (and 
commercial and institutional buildings) may have a different set of desired KSA’s. 
 

“For an individual to be prepared for the building science profession, the following skill set is 
desirable on top of the standard requirements for accreditation and licensure for architects and 
engineers:  

 

 An understanding and competency in building physics (heat, air and moisture transfer, 
including an understanding and ability to evaluate heat flow under each heat transfer 
mechanism (conduction, convection and radiation), an understanding of air flow and moisture-
laden and contaminant laden air transportation and understanding of diffusive vapor 
transportation, and an understanding of wetting and drying mechanisms (i.e. all of the 
necessary building physics fundamentals and theory - all building scientists should be capable of 
relating software results back to first principles) 
 

 Understanding of psychrometrics and how to use the chart to understand the HVAC process as 
well as to determine all of the parameters of importance for building physics from the chart.  
They must also be able to calculate dewpoint. 
 

 Ability to run hygrothermal modeling tools (like WUFI) and heat transfer analysis (THERM, 
HEAT and HEAT 3-D), and equally as important, translate the results and be able to explain the 
results as they apply to the real world. 
 

 An understanding of architecture, architectural engineering, structural engineering, building 
enclosure design, building technology, and other aspects of the other building sciences outside 
of building physics (lighting and day lighting, acoustics, fire and smoke control, blast and 
hardening of structures for security measures) and the interrelation to building physics. 
 

 Understanding of the four major building enclosure systems and how they are interrelated and 
tie-ins between materials and systems for the rainwater management system (waterproofing 
and flashings), air barrier system, thermal barrier system, and diffusive vapor flow control 
systems, as well as how building physics relate to these systems. 
 

 Ability to draw design details for residential and commercial structures, tie-ins, and explain how 
each layer of the system is engineered to deal with a certain aspect of building physics, and 
where the details have to compromise to accommodate the predominant feature needed (say 
water tightness)  

http://www.google.com/url?q=http%3A%2F%2Fobec.on.ca%2FBSSO%2Fdefault.asp&sa=D&sntz=1&usg=AFQjCNGLKEcOEW_G_H4x9RqW_R259wTdNA


 

 Understanding of commercial and residential construction, including concrete framed, metal 
framed (structural steel and light-gauge framing) and wood framed structures  
 

 Understanding of testing equipment/tools used on-site to test flow paths or air, water and 
thermal transfer, including water infiltration testing (spray rack and nozzle), pressure gauges, 
theatrical smoke, blower doors, temperature and relative humidity gauges and data loggers, and 
an understanding of how to interpret the results of the tests  
 

 Understanding of HVAC interaction with the building enclosure, the enclosures impact on 
lighting and day lighting choices, and the impact of varying percentages of fenestration. 
 

 Ability to analyze building performance, including the ability to run a refined and more 
accurate energy model, understanding parameters like the effect of adjacent buildings, the 
effect of space versus occupancy in deciding how much space needs to be conditioned and lit, 
versus "dead" space, and potential impacts of climate change, all related and tied back into the 
fundamentals of building physics”. 
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