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Moisture is involved in almost all building 
envelope performance problems.

• Energy inefficiency
•Mold (IAQ)
• Corrosion 
•Wood rot
• Termites
• Staining

Moisture and buildings

BSA objective: Assist in reducing or mitigating the 
impact that moisture plays on the buildings industry.
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• Uncertainty regarding moisture risk of high-performing 
envelope systems hinders rapid adoption.

• New building envelope assemblies are less tolerant of 
design and installation flaws.

• Builders lack access to simplified credible guidance on 
durable, energy-efficient wall assemblies.

Problem 
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• Hygrothermal (heat and mass) 
material and system property 
characterization.

• Validating the accuracy of 
hygrothermal models.

• Field measurements show 
wall retrofits do not cause 
hygrothermal problems.

• Contribute to ASHRAE 
Standard 160.

• Simplified tools to assess 
hygrothermal performance 
(Building Science Advisor).
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ORNL RD&D approach
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Builder’s perspective
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  Details for integration of exterior insulation
w/other materials

  Window installation solutions in walls w/more
insulation

  Long-term effectiveness of insulation materials
&systems

  System/whole-house integration when
transition' to more energy effic homes

  Moisture performance of energy efficient attics

  Moisture performance of energy efficient walls

*Total of 14 issues and challenges
presented to respondents

Builder’s reaction…
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Manufacturer’s perspective
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Building scientist’s perspective

7

8



3/8/2024

5

99

What building scientists think…
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What building scientists think…

“Fascinating! I wonder“Fascinating! I wonder
which hygrothermal 
transport mechanism led 
to this Stachybotrys 
colonization?!”
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Homeowner’s perspective
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What homeowners are thinking…
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What homeowners are thinking…

#@!$
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• In 2018, home repairs due to  
leaks and mold cost $32B and 
were more acute for low-
income families (Federal 
Reserve Bank).

• New code and proposed retrofit 
requirements take builders out 
of their “tried and true” comfort 
range.

• Building science required to 
reduce risk associated with 
modern building envelope and 
retrofit strategies.

What is the magnitude of the problem?
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• Pay building scientists to write more books that builders 
won’t read?
• Hold all building permits until we teach building science 

to every construction worker?
• Compel builders to consult a building science expert 

before every design change?

How to help builders manage risk
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Give every building professional instant access to the 
knowledge of the industry’s best researchers and 
building scientists.
Distinctive Characteristics:
• Web-based.
• First application of expert 

system for moisture 
management.

• Articulates guidance for durable 
wall systems based on expert 
consensus, field data, and 
hygrothermal modeling.

Approach
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• Provides user with sources of 
information to consider prior 
to new construction or 
performing an energy retrofit.

• User defines wall he wants to 
construct or existing 
assembly.

• Tool rates its energy and 
moisture performance.

• Tool makes recommendations 
regarding improvements.

• bsa.ornl.gov

The Building Science Advisor
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BSA is an expert system

2020

The inference engine translates user input into a 
combination of appropriate material properties needed 
to assess the moisture durability.

How does it work – inference engine
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• Provides user with 
sources of 
information to 
consider prior to 
performing an 
energy retrofit.

Pre-assessments
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Select climate zone
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Analysis type
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Defining the wall assembly
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Recommendations and filters
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• New construction 
with vinyl siding, 
XPS continuous 
insulation, 
housewrap, OSB, 
and 2 by 6 studs 
with R21 kraft-
faced batts.
•Moisture 

durability is 
acceptable.

New construction example (climate 
zone 6A)
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Building Science Advisor does not 
replace…
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• Experts and modeling still required for atypical 
systems and improved precision.
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•Moisture durability causes virtually all building 
envelope failures and is the major concern of 
architects, designers, and builders.
• Having recommendations instantly available is highly 

desirable.
• Tool uses an expert system to develop results and 

recommendations.
• Increasing the knowledge base to include a greater 

variety of assemblies and boundary conditions is 
planned.

Conclusions
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Building Science Advisor (BSA) is a 
“tool/book” in the Building America 

Solution Center “toolbox/library”  
https://basc.pnnl.gov/
https://bsa.ornl.gov/
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Questions?
Michael Lubliner
lublinermr@ornl.gov

Visit our website:  www.ornl.gov/buildings
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