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Adventures in 

Hygrothermal 

Modeling

Terracon is a Registered Provider with The American
Institute of Architects Continuing Education Systems.
Credit earned on completion of this program will be
reported to CES Records for AIA members. Certificates 
of Completion for non-AIA members are available on 
request. 

The program is registered with the 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.

Learning Objectives

1. Learn climate-specific design 
strategies for durable 
construction.

2. Learn to avoid common 
mistakes that can lead to mold, 
rot, mildew, corrosion and 
decay.

3. Understand how hygrothermal 
modeling can be used in the 
design process to ensure 
durability.

4. Learn how material properties 
(permeability, heat capacity, 
density, conductivity, and 
porosity) impact wall 
assemblies.

Keith A. Simon, FAIA
Terracon Consultants, Inc. 
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Thank You to Our 
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Thank You to Our Sponsors 

Media Partners
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Dew Point Calculation?
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WUFI Pro 1d Simulation (Fraunhofer IBP)
Wärme Und Feuchte Instationär



Building Enclosure Conference |  Denver  |  2023

Simultaneous Simulations:
Vapor Barrier – Good!
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Simultaneous Simulations:
Vapor Barrier – Bad!
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WUFI Pro 1d Simulation (Fraunhofer IBP)
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Worst Case Scenario



Hygrothermal Analysis

How accurate is this stuff??
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Roof Assembly
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Comparison of White TPO versus Black EPDM Roof in Tulsa, OK



Building Enclosure Conference |  Denver  |  2023

Comparison of Same Roof, all Insulation Above Deck in 
Miami, FL (1A), Tulsa, OK (3A), and Boulder, CO (5B)
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Comparison of Same Roof with various deck ventilation quantities: 
Zero ACH, 5 ACH, and 25 ACH in Tulsa, OK 



“Cool” Roofing Cautions

Additional vapor barriers may or may not be deleterious

Darker membrane would have helped

Careful with quantity of insulation below deck

Convection below deck helps if possible
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RH at Plywood Deck – 7” ocSPF
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RH at Plywood Deck – 4” ccSPF
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RH at Plywood Deck – 2” ccSPF + 3.5” ocSPF



Climate Zone 2A Dumb, Stupid Myths

Your walls have to “breathe”

Your house has to “breathe”

Never use a vapor barrier

Always use open-cell spray foam



To Vent or Not to Vent
(Soffits)



Building Enclosure Conference |  Denver  |  2023

Austin, TX Residence
Alterstudio Architects
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ASHRAE Hot and Humid Climate Zones 

Probably Don’t Vent…



Vented roofs blow off more than unvented roofs. Vented roofs burn more than unvented 
roofs. Vented roofs are energy inefficient compared to unvented roofs. Vented roofs 
cause moisture problems south of the Mason-Dixon Line and east of Interstate 35 in 

Texas. Venting a roof in a hot-humid and mixed humid climate is a very, very bad idea.

- Joe Lstiburek, March 15, 2023 from Shakespeare Does Roofs



The Perfect Wall versus Zip R-Board
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www.buildingscience.com
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Branch Bank 
Buildings:

Ft. Worth

Houston

San Antonio
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2 Assemblies x 3 Climates = 6 Simulations
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Stucco 
Wall: 
San 

Antonio

Stucco 
Wall:

Houston

Stucco 
Wall:

Ft. Worth

Masonry 
Wall: 
San 

Antonio

Masonry 
Wall:

Houston

Masonry 
Wall:

Ft. Worth



Perfect Wall always works (that’s why it’s called the perfect wall…)

Zip R-Board can be an easy way to high-performance, but is climate-specific

…may need to bump up insulation levels



Forensics

Do I actually have a problem??
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• 1 ply Firestone SBS FR Cap - White

• 1 ply Firestone SBS PolyBase

• ½-inch DensDeck Prime Roof Board

• Two layers 2-inch Firestone ISO 95+ 
GL polyisocyanurate insulation 
(insulation facers simulated with 
layers of #15 felt)

• 2-inch thick structural concrete 
supported by 24-inch concrete 
beams @ 5-foot OC (w/c = 0.5)

Roof Assembly
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Roof Cores
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Concrete Variations
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Not at Beam; No A/C; 100% RH

Not at Beam; with A/C & Heating

At Beam; No A/C; 100% RH

At Beam with A/C; 100% RH; 8” Conc
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Do I actually have a problem? 

May need to follow up with more investigation. 



Is HT (high-temp rated) really important?
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Miro Rivera Architects
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Keith A. Simon, FAIA
Keith.simon@terracon.com

512.800.4485
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