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Presentation outline 

• Why moisture management is imperative. 

• It’s complicated. 

• So designers need help from an expert (System). 

• Moisture loads that impact risk (and what can be done 
to control their influence). 

• Envelope design parameters that impact risk (and how 
they interact). 

• What this Expert System might look like… 

• What do you think? 
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Importance: Moisture problems lead to 

“city of tarps” 
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Example: Flat Roof 

It’s complicated! 

Transient hygrothermal processes 

through the building envelope 
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High performance moisture-managed 

envelopes 
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Moisture 
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High 

Performance 

Envelope 

Solutions 

Moisture Managed Guidance/Tools & Best Practice 
Specs for priority High-R Envelope Systems in each 
climate 

Moisture Managed High-R 
Envelopes addressed in 2021 IECC  
and IRC 

Lab and Field Moisture Risk Assessment of priority 
High-R Assemblies & Materials 

Moisture Risk Assessment & Modeling Standards 
(e.g., ASHRAE 160) 

Specs in Voluntary Program 
Standards  
(ZERH, Energy Star & HPwES) 

Validate/Demonstrate High Performance Envelope Specs in 
Real World Test Homes 
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Critical need 

• High performance 
envelopes may have a 
greater moisture risk due 
to a reduced ability to 
remove unwanted 
moisture. 

• Envelope designs need to 
be evaluated thoroughly 
so that builders have 
confidence in prescribing 
these assemblies.  
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Moisture managed guidance/tools & 

best practice specs for each climate 

 

• A moisture management 
analysis is needed so that 
builders can decide what level 
of risk they are willing to take 
as a function of cost level. 

• Develop “expert system” that 
will provide builders confidence 
in their envelope selections. 

• Use “expert system” to 
produce best practice 
guidelines. 
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Existing website has neat features 

• Only walls in database. 

• Offers R-value data on 
assembly. 

• Moisture durability data 
based on WUFI 1-D 
modeling. 

• Uses a single set of 
boundary conditions based 
on ASHRAE Standard 160. 

• Offers a “durability analysis” 

– Pass 

– Proceed with caution 

http://cwc.ca/
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Probabilistic distribution of interior 

moisture sources  
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Lab and field moisture assessment  

• Define parameters that impact moisture durability 
and their ranges.  

• Examine effects of moisture sources, including air 
leakage, through a combination of simulations and 
laboratory tests.  

• Calibrate hygrothermal simulation tool so it 
adequately models the effects of air leakage in wall 
assemblies. 

• Validate the calibrated model with laboratory and 
field tests.  

• Vary input parameters to expand the credibility and 
applicability of the results. 
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Moisture management 

parameters 

• Moisture Loads 

– Climate 

– Bulk water leakage 

– Internal building moisture 
loads (people!) 

– Initial construction moisture 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIKnorL0rsgCFUPMgAodNccM4A&url=http://gifsgallery.com/rain%2Bdance%2Bgif&psig=AFQjCNFbiUcojKdSEj6oWv0LvdBqKsxmNQ&ust=1444257308182493
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCIyo2Yj1rsgCFcefgAodWBINxg&url=https://geekhack.org/index.php?topic%3D63140.0&psig=AFQjCNHA3TTOOTAsQ_MsdkGBqvwbEoqzwQ&ust=1444257599343974
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCK-w79P2rsgCFciPDQodToEMwg&url=http://www.conrad.com/ce/en/product/101288/Basetech-BT-300-Wood-and-Construction-Moisture-Meter&psig=AFQjCNEijoSgMnlwKh9BIKXzFwVWE0fjHA&ust=1444258000655304
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJHJxKH5rsgCFULSgAod_fENXg&url=http://www.youtube.com/watch?v%3DaIHtQUnpl5I&psig=AFQjCNE9MyldzG3g4aH-rlDC5yUsWUOvpg&ust=1444258733073472
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Moisture management parameters 

• Envelope components 

– Air tightness 

– Interior vapor control 

– Insulation permeance 

– Exterior sheathing 
permeance 

– WRB permeance 

– Drainage plane 

– Ventilated cavity 

– Cladding type and color 

• R-value not listed! 

 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNL8lLj7rsgCFYHZPgodSAYHBg&url=http://www.scenergyrating.ie/Air_Tightness_Testing.html&psig=AFQjCNGzvf_hBz2BtWLm9Ws_A2hUlEaBOw&ust=1444259303165840
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPPx5af8rsgCFQJwPgodV6ECpg&url=http://picturespider.com/i-cross-section-of-house-wall.php&psig=AFQjCNFdz3NJWQerYepMHKL2HTiZn1dUMA&ust=1444259512610075
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Field data compiled to set baseline for 

modeling 

• Measure 
performance of 
envelope systems 
exposed to “real” 
boundary conditions. 

• Data used to 
validate laboratory 
measurements and 
simulations. 
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Developing laboratory data for air 

leakage calibration 
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Modeling software modified… 
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…to include varying air leakage impacts 
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Task # Task  
Completion 

Date 

1 
Produce draft website (“borrow” features from 

the Canadian Wood Council website) 
  

2 
Circulate draft website to users and 

researchers for input 
  

3 
Develop a plan on how to generate the 

information that is needed for the website   
  

4 
Develop complete list of wall permutations 

based on moisture management parameters 
  

5 

Provide estimates of the range of the 

management parameters (i.e. what is the 

maximum and minimum amount of rain water 

leakage we want to consider) 

  

6 
Use building science “common sense” to pare 

down this list (circulate to experts for input) 
  

7 
Perform additional paring based on simplified 

analysis (i.e. 1D WUFI simulations) 
  

Proposed expert system development  
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Task # Task  
Completion 

Date 

8 
Use market potential and cost to rank remaining 

wall assemblies  
  

9 
Produce prioritized list of systems to be 

analyzed for risk potential  

10 Perform laboratory experiments   

11 
Modify model and perform simulations 

(EnergyPlus, modified WUFI 1D) 
  

12 
Incorporate initial simulation results into website 

and circulate for input 
  

13 
Validate simulation results with industry 

“common sense”  
  

14 Validate simulation results with BA field data  

15 Finalize website 

Proposed expert system development  
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Scenario 2: User wants universal search 
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Questions? 


