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Compliance Statement 

“AIA Knowledge” is a Registered Provider with The American Institute of 

Architects Continuing Education System (AIA/CES).  Credit(s) earned on 

completion of this program will be reported to AIA/CES for AIA members.  

Certificates of Completion for both AIA members and non-AIA members are 

available upon request. 

 

This program is registered with AIA/CES for continuing professional education.  

As such, it does not include content that may be deemed or construed to be an 

approval or endorsement by the AIA of any material of construction or any 

method or manner of handling, using, distributing, or dealing in any material or 

product.   

 

Questions related to specific materials, methods, and services will be 

addressed at the conclusion of this presentation. 

 

AIA/CES Reporting Details 

All attendees will be eligible to receive: 
1 HSW CEH (AIA continuing education) or  
1 HSW Experience Hour of IDP supplementary education credit. 

All attendees at your site will submit for credit by completing the 
webinar survey/report form.  
  

The URL to the survey/form will be listed at the end of the 
presentation. Certificates of Completion can be download at the end 
of the survey. 
 

Continuing education questions can be directed to 
knowledgecommunities@aia.org.  

mailto:knowledgecommunities@aia.org
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Course Description 
The subject of the webinar is building science and research on buildings, and how 
building science has been accepted within the architecture community.  The 
webinar will draw heavily on writings and examples from throughout the 20th 
century, with particular emphasis on research before and after World War II. It 
will track how the architecture literature of the time described the integration of 
science and research into architecture. It will touch on the variety of research, 
including behavioral, health, history, and technology. 
 
The principal example will be the science and research that led to prescriptive 
measures of moisture control such as vapor barriers and attic ventilation. The 
webinar will trace how these measures were introduced (by an architect!), 
codified, applied, challenged, and changed over time. The example will be used to 
illustrate how architects participate in the research process, and how they apply 
the products of research. 

Learning Objectives 

1. Review what building science is, viewed from within building 
science and from within architecture 

2. Discuss how building research is conducted, and how it is 
applied. 

3. Review how building science leads to an ordered body of 
knowledge, and to prescriptive measures. 

4. Discuss how architects participate in the research process, 
and apply the products of research. 
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Submit a question to the moderator 

via the Chat box. They will be 

answered as time allows. 

William Rose 

Senior Research Architect 

University of Illinois at Urbana-Champaign, Illinois 

Sustainable Technology Center 

 

 

Stephen Schreiber FAIA 

Professor and Architecture+Design Program Director 

Department of Art, Architecture, and Art History 

University of Massachusetts Amherst 
Moderator 

 

Research, building science and architecture 

William B. Rose 

University of Illinois 
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Sparse and Infrequent 
Observations 

Incorrect Interpretation 
of Observations 

Theoretical 
Misunderstanding 

Observational 
Errors 

Oversimplified 
Models 

Further Refinement of 
Unimportant Details Controversy Computer Models 

Code Errors Unrealistic 
Assumptions 

Crude Diagnostic 
Tools 

Publication 

Further Misunderstanding 

Coincidental Agreement 
between Theory and 

Observations 

Confusion 

Management 
Directives 

Building Science   tribute to Larry Palmiter 

Ok, that’s not building science 

• Aim of this webinar: 
– Review what building science is, and how it is viewed from within 

itself and from outside 

– Discuss the roles of research in architecture and in building science 

– Answer: what is “an ordered body of knowledge”? 

– Discuss the process and product of building science research 

– Give an example of research applied to architecture and construction 
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Origins of “building science”? 

• Buildings…go way back 

• Materials, tools, techniques…go way back 

• Scientific method…goes way back 
– Francis Bacon: avoid four common errors (idols) 

– Mandate of science: don’t be wrong, be right. 

• Structures, acoustics, lighting…go way back 

• Use of the term “building science”? Post World War II. 
– More common in the British Commonwealth than in the US. 

Max Abramovitz, 1949 
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What is building science? 

• What was Max Abramovitz referring to? 

 

• Science applied to buildings 

• Broader definition: all physical, chemical and biological 
processes affecting buildings 
– Structures, lighting, acoustics, technology, controls, mechanicals, etc. 

– Human behavior? Social behavior? 

• Narrower definition: Heat, air and moisture transport in 
buildings. “Hygrothermal” building science. 

• Corresponds to European use of the term “building physics”. 

 

Who’s in charge of Building Science? 

• NIBS, National Institute of Building Science 
– Building Enclosure Councils, joint with AIA 

• CIB, Congrès International de Bâtiment 

• SBSE, Society of Building Science Educators 

• ASHRAE, American Society of Heating Refrigerating and Air 
Conditioning Engineers 
– Handbook chapters: Fundamentals on Heat, Air and Moisture 

Transport, Applications on Building Envelopes 

– Repository of the building science knowledge base 

• Others… 
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ASHRAE Handbook 

• An ordered knowledge base regarding building mechanical systems 
and enclosures.  
– Equations (F25) 

– Tables (F26) 

– Examples (F27) 

– Applications (A39) 

– References 

– Index 

• Knowledge in, knowledge out 

• Handbook lags research by 4 years 

• Practice lags handbook by 4+ years 

• Codes lag practice by… 

 

• Discussion: Has post-modernism relegated text to the “old school”? 

 

Building Science and architecture? 

• Cowan, Henry J. (Department of Architectural Science, 
Sydney, 1979) “Architectural Science and Post-Modernism” 
Architectural Science Review 23:1. 
– “…many thought that the outcome of the Second World War would be 

decided by superior scientific knowledge, and the prestige of science 
and engineering had possibly never been as high before or since. RIBA 
had had a Science Group for some years, but it now came to be 
treated as an important committee. In 1941 it produced a report 
which caused a number of architecture schools after the war to 
introduce specialist courses in building science, supported by building 
science laboratories…” 

 



5/8/2012 

10 

The architecture/engineer discussion is never dispassionate 
Cowan argues: 

• Modernism promised technical improvements, but did not 
deliver 
– “Perhaps the extreme case was the house Mies van der Rohe 

designed for Dr. Elizabeth Farnsworth in 1946 near Plano, Illinois. The 
four walls were glass from floor to ceiling, and there were no roof 
overhangs or sunshades. After its completion in 1950 Dr. Farnsworth 
described the house as unfit for human habitation and started legal 
proceedings against the architect. Although she lost the case, she 
altered the house so extensively to improve the thermal environment 
that it ceased to be the visual masterpiece Mies had designed. The 
house has since been demolished.” 

• Post-modernism promises technical improvements  
– “It is no longer possible to emphasize the lightness of the structure 

with an unshaded glass wall, and create an acceptable interior 
thermal and luminous environment by the expenditure of large 
quantities of energy.” 

Farnsworth house, today 

• Moral: avoid grandstanding 
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What about research? 

Architectural Research has a history… 
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Example: Architectural Science Review 

Journal of Architectural Education 



5/8/2012 

13 

Older JAE 

Architectural Research Quarterly 

• History, technology, theory, education, cultural studies, 
opinion, perception, individual and social behavior, etc. 
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My impression of two research models 

UNKNOWN 

KNOWN, but 

unordered KNOWN, and 

ordered 

Why do research? 

• Good reasons 
– Natural curiosity, glory of the chase, turning unknowns into knowns 

– Being part of a research community 

– Making a contribution to the knowledge base 

– Advancing the arts (profitably) 

– Setting policy 

• Not so good reasons 
– Promotion and tenure 

– Making money 

– Seeking confirmation of (arbitrary?) findings 

– Delaying management decisions 

– Grandstanding 
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Good research involves… 

• Context and community 
– Research agenda is developed collectively, it is not arbitrary 

– Peer review, by recognized peers 

– Contributes to an accepted knowledge base 

– Funding 

• Method 
– Avoids error (recall Francis Bacon) 

– Tests a hypothesis 

– Makes assumptions explicit 

– Derives conclusions consistent with data and method 

 

 

 

Problems with research in buildings… 

• Degrees of freedom 
– Every building is different 

– How to select a sample which represents the population?—assume 
restrictions to the degrees of freedom. 

– We represent mean values, maybe variance. We can report 
significance only with severe simplifying assumptions. 

– Is building research even possible? 

• Starting assumptions 
– Linear no-threshold assumption in health studies 

• Confirmation bias 
– Why do research once policy is established? 
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Time for an example of research and its building 
science context… 

White roofs, wet roofs 

Got a call about moisture problems in the 
desert… 
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Radiation measurements: SURFRAD network (NOAA) 

SURFRAD Sites.  

Desert Rock NV site.  

Solar and infrared net fluxes, Bondville IL 
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Net fluxes, Desert Rock NV 

Solar absorptance 

100% 

80% 

15% 

Notes 

• For roofs with low solar absorption, heat loss to the sky may 
be much greater than heat gain from the sun. 

• The sky temperature varies by angle from zenith. Sky 
temperature at the horizon approaches ambient outdoor air 
temperature. 
– White roof with parapets sees the coldest part of the sky. 
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BUR with very white coating 

OSB sheathing, 3/8” per foot slope 

Top chord of 30” deep truss 

Temp/RH sensor. “Above insulation” 

R-38 fiberglass insulation attached to 

truss members with foil facing (facing 

downward). No intentional gap or 

ventilation beneath sheathing. 

Temp/RH sensor. “Below insulation” 

Bottom chord of truss 

Gypsum wallboard 

Type 1 construction 
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Three types of roof assemblies 

 

BUR with white coating

OSB sheathing

R-38 fiberglass insulation, wire suspension

T/RH sensor (“top chord”)

Truss framing (30” deep)

T/RH sensor (below insulation)

Gypsum wallboard ceiling (no poly)

Type 1 roof assembly

Type 2 roof assembly
BUR with white coating

OSB sheathing

T/RH sensor (suspended above insulation)

Truss framing (30” deep)

12” deep (approx.) cellulose insulation

T/RH sensor (below insulation)

Gypsum wallboard ceiling (no poly)

4” x 14” vent opening in the roof with cover

No free air space above insulation

Remainder of construction, same as Type 1

Type 1a roof assembly

n=5 

n=1 

n=1 

Underside of the sheathing was cold and wet. 
Type 1 construction, worst case. 

 

Temperature, outdoor and under sheathing,

dry bulb and dewpoint
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Cloud cover effect 

  
Comparison of Top Chord RH versus cloud cover (NCDC-Tucson 

Airport)

Data: 11/17/04 to 1/19/05
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Temperature depression at the top chord 

 
Weekly average temperature at the top chord
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Relative humidity at the top chord 

 
Weekly average relative humidity at the top chord
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Conclusions from the research 

• For analysis purposes (and for design) solar radiation and sky 
radiation must be distinguished. 
– They should not be lumped, as with sol-air temperature 

– Fund NOAA for more extensive radiation survey. 

• Any blanket recommendation for white roofs should be 
revisited. 
– Concerns in other climates have been expressed. 

– Classic case: building science must resolve competing interests—
durability and energy efficiency 

• Client had several options for remediation. 
– “Desert tan” 

Reference  Acknowledgement 

• Rose, W.B. 2007. “White roofs 
and moisture in the US desert 
Southwest”, Proceedings Thermal 
Performance of the Exterior 
Envelopes of Whole Buildings X. 
US Department of Energy, Oak 
Ridge National laboratory. 

• The presenter would like to 
acknowledge Tucson Electric 
Power, especially Linda Douglas-
Worthey, for their generous 
participation in this project, and 
for the expert contributions of 
their staff. 
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What does this example teach us? 

• Research arises from an expressed need. 

• The method was pretty good. The data were reliable and 
repeated. The observations complied with the measured 
values, which complied with modeled. 

• Practice is not immediately affected, which is a good thing. 
– Recall the lag time between research—knowledge base—policy—

practice. 

• Radiant effects have been refined in the Handbook 

General Conclusions 

• The idea of building science arose post- World War II. It 
accompanied Modernism, and carried a promise of 
technological progress 

• It exists today as a coherent and independent field of study, 
with a strong community, funding, demand, and delivery. 

• Building research contributes to practice (despite difficulties) 
and to the building science body of knowledge. 

• Research and policy are in a continual dance 

• Compliant design may not perform. Performing design may 
not comply. 

• Relation of building science to architecture and architecture 
education must continue to be discussed. 
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Submit a question to the moderator 

via the Chat box. They will be 

answered as time allows. 

William Rose 

Senior Research Architect 

University of Illinois at Urbana-Champaign, Illinois 

Sustainable Technology Center 

 

 

Stephen Schreiber FAIA 

Professor and Architecture+Design Program Director 

Department of Art, Architecture, and Art History 

University of Massachusetts Amherst 
Moderator 

 

Thank you for joining us! 

This concludes the AIA/CES Course #H12004. 
 

The webinar survey/report form URL is listed in the chat box and will 

be included in the follow-up email sent to you in the next few hours.  

 

Report credit for all attendees at your site by completing  

the webinar survey/report form within the next 24 hours. You will be 

prompted to download a certificate of completion at the end of the 

survey. 

 

Learn about other AIA webinar offerings at 

http://network.aia.org/events/webinars/. 

 

http://network.aia.org/events/webinars/

